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PREFACE TO THE FIFTH EDITION.

The First Edition of Veteeinaey Medicines was published in

1854, whilst I was Lecturer on Materia Medica and Dietetics at

the Edinburgh Veterinary College. The work contiuues a text- -

book at the ,Veterinary Colleges, is used by Veteriiiarians and

Agriculturists, and meets with increasing demand both in America

and the Colonies.

The EiFTH Edition—unavoidably delayed in its publication

—

has been thoroughly revised, many of the articles have been

rewritten, and much new matter is added.

As in previous editions, the general actions ahd uses of

veterinary medicines; and the more .important principles and

practice of pharmacy, are treated' of in the Introduction. The

bulk of the volume is occupied with the consideration of the

natural history,' preparation, and properties of the individual

mediciues; their most common impurities and adulterations;

-their general action on the various domesticated animals; and

their uses, doses, and medicinal forms. To facilitate reference,

the several drugs are discussed in alphabetical order according

to their English names.

Earlier editions contained an Appendix, comprising short

,notices of the nature, causes, symptoms, and treatment of the
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vi - PREFACE.

more common diseases of the domestic animals; but such

matter being somewhat out of place in a text-book of Materia

Medica, it has been superseded by an Index of Diseases, in

which, under each disease, are set forth appropriate remedies,

arranged chiefly in the order of their value, or of their applica-

tion in the earlier and later stages of the disorder. This Index

of Diseases, supplemented by a copious Index of Medicines, wiU

enhance the usefulness of the book alike to Students and

Practitioners.

2 Portland Place, London, W.,

April 1878.
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VETEEINAEY MEDICINES

ACTIONS AND USES.

INTEODUCTIOK

Veteeinaey Materia Medica; in the extended sense of the

term, treats of every agent, material or immaterial, which is

use9. for the cure of disease or injury, or for the preservation of

health, among the domesticated animals. The full considera-

tion of so large and diversified a subject would, however, fill

several .volumes, and the present work is devoted to that branch

oi Veterinary Materia Medica which is sometimes styled

Veterinary Pharmacology, or the description of the medicines

or drugs used in the cure of disease among the domesticated

animals.

Medicines, although derived from so many sources through-

out the animal, vegetable, and mineral kingdoms, possess many

actions in common, and are prepared for use by the same phar-

maceutical processes. Two preliminary sections will therefore

be advantageously occupied with general observations on the

actions of medicines, and on the more important operations of

pharmacy. The description of the medicines themselves

occupies the body of the volume.

B
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ACTION OF MEDICINES

SECTION I.

ON THE GENERAL ACTIONS AND USES OF MEDICINES.

Every medicine is endowed with certain inherent characteristic

actions, which distinguish it as decidedly as its physical and

chemical properties. Thus some mediciaes act on the bowels,

causing purgation ; others on the kidneys, stimulating the

secretion of urine ; and others on the brain and nervous system,

causiag iasensibility ; in fact, there is no part or organ of the

body which is not influenced, and that often in several different

ways, by some medicinal agent. There appears to be an

elective affinity between certain drugs and certain organs ; but

it is impossible to explain why a medicine should act ia one

way rather than in another ; why, for example, aloes is purga-

tive, and not diuretic, narcotic, or anaesthetic ; or why chloro-

form is anaesthetic, and not caustic, diuretic, or purgative.

Mainly by observation and experience have the actions and

uses of medicines been gradually ascertained. Seldom can

they be certainly predicted from the physical condition,

botanical order, or even from the chemical relations of the

drug. Of these actions, or dynamical effects of medicines, the

student must endeavour to conceive in the same manner as he

does of their more familiar properties of colour, odour, taste, or

density.

In order to facilitate the discussion of the general actions

and uses of medicines, this section is -divided into the following

heads :

—

I. The manner in which medicines establish their actions.

IT. The manner in which medicines are believed to cure

disease.

III. The arrangement of medicines according to their physio-
logical actions.

IV. The circumstances which modify the actions of medi-
cines.

Digitized by Microsoft®



BY ABSORPTION. 3

I. THE MANNER IN WHICH MEDICINES ESTABLISH

THEIR ACTIONS.

Some medicines, as demulcents, caustics, and astringents,

have mainly a local or topical action—soothiag, corroding,

constringing, or altering the animal tissues, but not necessarily

extending their influence beyond the part to which they are

first applied. Others, either -with or without such a local effect,

have a remote or indtrect action on organs at a distance from

the part with which they are first brought in contact.

The great majority of' medicines capable of solution are

taken up by the blood-vessels from the surface of the mucous

, membranes, skiu, or other part to which they have been

applied. Medicines given by the ihouth, and in a solid state,

are prepared for absorption by the secretions of the alimentary

canal. The alkaliae saliva, besides mechanically moistening,

cracks starch granules ; the acid pepsiu-containing gastric juice

dissolves iron, mercurial and other salts ; the alkaline bile and

pancreatic fluid, with the glucose of the intestiual juices, emul-

sify fats and dissolve resins. The blood being alkahne, flowing

rapidly, with a speciflc gravity- of 1'050, which is higher than

that of the other animal fluids, presents conditions endinently

favoui'able for the absorption or endosmose of medicine^. There

are, however, great differences in the manner in which different

niediciaes act upon and get through the moist digestive mem-
branes into the circulation. Through the capillary veins which

ramify on the surface of the stomach and intestines, the dissolved

medicines enter the general circulation by the mesenteric and

portal vessels, and are carried to aU parts of the body. Their

effects on the blood and soft solids wiU. receive further notice in

a subsequent section. Some medicines, such as turpentine and

camphor, are rapidly changed ia the blood, and soon defy de-

tection; but many are unchanged, or only slightly changed,

usually by oxidation, and exhibit an affinity for certain organs

through which' they are removed from the body. Thus aloes

and full doses of oils and neutral salts are excreted through the

bowels, causing in their transit increased action. Nitre and

ethers are chiefly got rid of through the kidneys, excittag them

to increased outpouring of fluid. ' The rapidity with which

most substances are thus absorbed and make the round of the
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4 ACTION OP MEDICINES

circulation is almost incredible. Professor Hering, of the

Veterinary College, Stuttgardt, found that yellow prussiate of

potash injected iato one of the jugular veins of a horse appeared

in the other in twenty-five seconds, and was exhaled from the

mucous and serous membranes in a few minutes; and also that

barium chloride injected into the jugular vein of a dog reached

the carotid artery in seven seconds. Dr. A. Waller, of Geneva,

found that when the foot of an albino rat was immersed even

for a few seconds in a solution of one per cent of atropine in

chloroform, absorption occurred, and the pupil of the eye became

dilated in from two to five minutes. Dr. Blake observed that

barium chloride and nitrftte traversed the whole circulation' of a

dog in nine seconds, and that of a horse in twenty seconds
;

and a similar rapidity of distribution doubtless obtains with

substances which cannot easily be detected in the blood.

Medicines, it is believed, also produce nervous impressions

on the part to ,which they are applied, or on the interior of the

blood-vessels aftei; absorption, and these impressions are some-

times propagated through the nervous system to remote parts.

In support of this view, it is urged that the rapid operation of

such, poisons as.prussic acid and aconite, which act almost

instantaneously and kill in a few seconds, does not allow even

the brief period necessary for the distribution of the poison

;

whilst even stronger evidence is derived from the effects of

local injuries in producing constitutional disturbance. A blow
on the region of the stomach sometimes causes fatal swooning

;

distension of the stomach often produces hiccough ; the presence

of worms in the intestiues will induce epilepsy ; and local injury

frequently causes fever and disordered action of important

organs. The connection between cause and effect in such cases

obviously depends on the transmission of nervous impressions

only. And if topical causes are thus productive of remote
effects, it is fair to infer thdt medicines and poisons may operate

in a similar manner.

In fine, although it would appear that most medicines are

absorbed, and actually conveyed to the parts on which they
act, and that such absorption and actual contact are essential

to their action, yet it is highly probable (though not yet posi-

tively ascertained) that some substances, especially the more
active poisons, astringents, and emetics, owe their effects to the
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IN THE CUKE OF DISEASE. 5

prodi^Lction of a nervous impression, and its propagation to re-

mote organs. Nor is it at all improbable that, under different

modifjdng influences, certain substances operate sometimes in

one or other, or both of these two ways.

II. THE MANNER IN WHICH MEDICINES ABE BELIEVED

,
TO CURE DISEASE.

Every medicine, as already stated, is possessed of certain in-

herent and distinctive dynamic effects, which are exerted both

in health and disease, and are termed its physiological actions.

When, however, appropriate medicines are admiaistered for the

treatment of any curable disease, they are said to call forth an-

other and secondary series of actions, more variable, uncertain,

and limited than the physiological, but springing from them,

and leading directly to the mitigation or cure of the malady.

These are usually called therapeutic or curative actions. It is

unnecessary,' however, to regard these effects as twofold ; for a

physiological action, more or less obvious, is the source and origin

of every cure, while the so-called therapeutic action is -merely

the physiological action exercised in. or modified by disease, and

specially applied to its alleviation or removal.

Many hypotheses have been propounded in explanation of

the manner in which medicines cure disease. Two centuries

ago, before chemistry and . physiology were studied, it was

thought that the diverse actions of medicines resulted from

their variously-shaped particles producing diverse mfechanical

effects on the body. Since the times of the alchemists the

action of medicines has frequently been ascribed to purely

chemical agency; but this, although accounting for some of

the effects of such medicines, as caustics and astringents, can-

not alone explain the general effect's of most remedies. The

Imng animal body is much more than a machine or a labora-

tory ; and mechanical and chemical laws are here modified by

those more complex and less understood vital principles, which

must be taken into' account in any satisfactory explanation of

the actions of the majority of remedies.

Medicines were generally believed to cure by stimulation,

which erroneously presupposes that all diseases depend upon

debility ; by elimination, some morbid matter being invariably

thought to be the source of mischief; by alterative or revulsive
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6 ACTION OF MEDICINES.

action, which leaves, however, unexplaiaed the operation of elimi^

natives and other large classes of medicines. These views are too

confined and partial to explain satisfactorily the diversified com-

plex actions of remedies, which probably cure by many methods.

No single rule or formula has been propounded which can

account for the actions of all medicines ; but the late Professor

Headland has lucidly remarked that "the only general explana-

tion we can give pf the modus operandi of medicines in the

cure of diseases, is to say that they operate by various counter-

actions."—{Actions of Medicines, third edition.) Two of these

systems of counteraction, accounting for the actions of the

majority of medicines, are, 1st, the antipathic, and 2d, the allo-

pathic mode of ciire. A' third system professes to cure homcBO-

pathically, by the administration of small doses of those medi-

cines which, given in larger amount, produce symptoms similar

to the disease to be cured ; but this doctrine is illogical,

unsupported by evidence^, and, when legitimately carried out,

is not successful in practice.*

* The system of homoeopathy {Sfioios, homoios, like or similar ; and Trddos,

pathos), was propounded about eighty years ago by the German physician Hahne-
mann, who taught that the cure of a disease is effected by infinitesimal doses of

such medicines as would induce, if given to a healthy subject in large quantity,

symptoms similar to the disease. The doctrine is enunciated in the aphorism,

similia simiUtiis curantiir. According to homoeopathy, cinchona cures ague and
intermittents, because it produces such febrile symptoms when given to healthy

individuals in considerable doses ; aconite is the appropriate remedy for rediioing

inflammatory fever, because in large doses it produces symptoms which are thought
to resemble inflammation ; and strychnine is the best remedy for palsy, because

in large doses it appears to produce paralytic symptoms. This doctrine certainly

appears strange and unnatural, and if sound, would stamp most disorders as hope-
lessly incurable ; for it is only in a few exceptional cases that any similarity can
be detected between the symptoms produced by large doses of the remedy and
those of the disease for which it is given. No known medicines, for example, are

capable of developing symptoms such as those of thick-wind, roaring, pleurisy;

strangles, distemper, or hydrophobia, yet fifteen or twenty remedies are prescribed
for each of these diseases. Glanders, farcy, and consumption are treated by
aurum, arsenicum, and bromine

; but none of these medicines develop symptoms
similar to the diseases for which they are used.' Again, the disciples of Hahne-
mann treat diseases the most dissimilar in their nature.and symptoms by the same
remedy. Thus Mr. Haycock, in Ms Elements of Eomosopathy, employs arsenic
as the appropriate remedy in mange, bronchitis, enteritis, diabetes, strangles,

tetanus, rheumatism, ophthalmia, poU-evil, glanders, and thirty other diseases •

whilst he prescribes aconite in thirty-two diseases, beginning with papplar erup-
tions, including most afi'ections of the respiratory and digestive organs, and end-
ingwith ophthalmia'and glanders. An "accurate similarity" between the symptoms' '

of the disease and those of the remedy is, however, regarded as essential to the
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ALLOPATHY AND HOMOEOPATHY. 7

1st, Medicines act antipatMcally (dvr4 anti, opposite; and
TTo^os, pathos, a disease); or, in other words, they produce a con-

dition diajnetrically opposed to the disease in which they are

administered. It is thus that astringents are effectual in diar-

rhoea
;
purgatives in torpidity of the bowels ; and stimulants in

depressed states of the system. In these, and in aU other cases

where an antipathic cure is effected, the physiological action of

the medicine overcomes the morbid condition, because it coun-

teracts it by a superior and directly antagonistic force. This

mode of cure is specially adapted to the treatment of symp-
toms and local diseases.

2d, Medicines act.aUopathically (aXXos, alios, another; and
irdGos, pathos), or produce an effect which, though in itself, un-

natural, overcomes the disease , to be cured ; or, in other words,

success of the liomceopathic treatment ; but where is the similarity between the
effects of arsenic and these forty diseases for which it is prescribed, or between
those of aconite and the thirty-two diseases in which it is considered so efficacious?

These and many other such instances cannot be established without straining

similarities which, to ordinary eyes, are imperceptible,, or at best but very remote.

Hahnemann, in ihis Organon of Medicine, translated by Mr. Dudgeon of

London, and accepted by English homoeopathists as their standard authority,

.states, that " the symptoms of each individual case of disease must be the sole in-

dication, the sole guide to direct us in the choice of a curative remedy "
(p. 120).

Now symptoms, although sometimes requiring special treatment, are but the

visible signs and results of derangement and disease ; whilst their removal, which

is all that is aimed at in homoeopathic treatment, does not always ensure the

removal of the conditions oi; which they depend. Thus rheumatism, pleurisy;

enteritis, worms, and many other disorders, frequently remain unchecked after

their symptonis have been relieved. Instead of thus vainly attempting the

removal of symptoms, it were, therefore, more rational at once to remove, as is

attempted by aUopathists, the morbid condition—the source of the evil. Causd

sutlatd, tollitur effectiis. No curative system directing its efforts, as homoeopathy

does, merely against the symptoms of disease, can ever rest upon a safe or scientific

basis ; for it is notorious that, under varying modifying influences, the same

disease? sometimes induce very dissimilar symptoms, and would consequently,

according to this system, require dissimilar treatment. On the other hand,

diseases essentially different sometimes manifest similar symptoms. Thus stupor

and vertigo result sometimes from an excessive and sometimes from a deficient

quantity of blood sent to the brain ; difficulty of breathing from too much as well

as from too little blood circulating through the lungs ; vomiting from irritation

of the stomach, or from irritation of the vomiting centre ; diarrhoea from crudities

in the alimentary canal, or irritant matters in the blood. Now, in these cases,

similar symptoms, although depending upon unlike morbid conditions, must,

according to homoeopathy, be combated by the same remedies ; for, it is, written,
^

" Diseases are cur^d by such medicines as have the power of producing, in healthy

individuals, symptoms similar to those which characterise the diseases themselves
"

(Haycock's Mements, p. 20). No provision, be it remarked, is here made for cases
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8 ACTION OF MEDICINES

they occasion a short, simple, and manageable disease, which

subdues that which originally existed. Nature herself fre-

quently removes maladies in this way. Thus spontaneous

dian-hcea often relieves internal congestion ; and copious per-

spiration febrile attacks. In similar manner blisters relieve

pleurisy, purgatives alleviate local inflammation, and diuretics

remove oedema or dropsy. Those numerous and important

zymotic diseases which result from the maturation of a poison

within the body, or in its introduction from without, according

to allopathy, are cured, by another and more healthy action

being established in the sick body, the special poison being

checked in its formation, or destooyed and cast out, by rousing

to increased activity those natural purifying emunctories—the

skin, bowels, and kidneys.

in which the same symptoms result from different or opposite conditions ; and

yet we not only find the same symptoms produced by very different diseases, but
also by the most opposite remedies. Strychnine and prussio acid, for example,

although totally dissimilar in their mocl/us operamdi and general action, both in-

duce convulsions, and should therefore, according to the tenets of homoeopathy,

be equally suitable for the cure of convulsive diseases.

If the principles or foundations of homoeopathy be false and imperfect, as I

have endeavoured to show, the superstructure based on such a foundation cannot

be otherwise than weak and tottering. The following important facts and doc-

trines of homoeopathy exhibit, perhaps more clearly than any arguments, the

extravagances' and inconsistencies of the system :—The homoeopathic doses are so

small, that they are often incapable of detection either by the microscope or by
chemical analysis, and are sometimes so inconceivably minute, that the mind can
form no idea of them. It is admitted, even by homoeopathists, that millions of

such doses may be swallowed by a healthy individual without inconvenience ; but
in, disease, the system, according to homoeopathists, is believed to become so sus-

ceptible of their action, that much risk is incurred by their insuificient dilution.

Medicines, such as charcoal, , sand, and calcium carbonate, which, in doaes of

several drachms, have only a slight mechanical effect, when given in fractional

parts of a grain are thought to produce very powerful effects, and cause many
hundred symptoms. Charcoal, for example, is said, when given to a man in very
minute doses, to produce 930 distinct symptoms ; oyster shell, 1090 symptoms ; and
the ink of the cuttle-fish, 1242 symptoms. The extraordinary powers supposed to be
conferred on these and other medicines, even when given in doses of inconceivable
minuteness, are chiefly ascribed to the magic influence of careful and continued
triturations and often repeated shakings, performed according to moat precise
directions. Some homoeopathic authorities declare that there is little difference
of activity between different dilutions of the same medicine ; and it is said that
if the medicine be weU selected, it matters little whether the tenth, hundredth
or thousandth of a grain be used (Gunther and Haycock). There is probably
some truth in this tibservation, for, with most medicines, especially when admin-
istered to the lower animals, aU the dilutions mentioned would be equally harm-
less. The admixture of different medicines with one another is said to neutralise
the effect of all ; but if this be the case, homoeopathic drugs must always be with-
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ON THE BLOOD AND NERVES. 9

m. THE AKEANGEMENT OF MEDICINES ACCORDING TO THEIR
PHYSIOLOGICAL ACTIONS.

" For the proper perfection of medicine as a rational science,

two things are in the main needed ; the first is a right under-
standing of the causes and symptoms of disease ; the second, a
correct knowledge of the action of medicines."

—

{Headland)
The latter of these two branches of medicine, as already indi-

cated, is stni, however, so incomplete, that it is difficult to

arrange remedial agents in satisfactory groups. Subjoined is an
excellent and comprehensive classification by the late Professor

Headland,, who induded the articles of the materia medica
under the four following heads :

out effect (which is very probable), for all medicines contain adulterations and
impurities which, though small in amount, must of course acquire great potency
by the triturations above mentioned.

But homceopathists assert that, in spite of the errors which their opponents
discover in the system, it is nevertheless very successful in the cure of disease.

In judging, however, of homoeopathy as a system of practical medicine, it must
ever be regarded as made up of two distinct parts :

—

Ist, The original and peculiar

part of the system, consisting in the use of medicines selected in accordance with

a law embodied in the axiom similia similibics curantur, and administered in in-

finitesimal doses, usually varying from one grain to one-millionth of a grain, and

, carefully prepared according to certain precise directions ; and 2d, Attention to

diet and regimen—^the only effectual and rational part of homoeopathy, the triie

source of all its boasted cures, and that very department of medical treatment

wlidoh has been insisted upon from the most ancient times by all scientific and

successful practitioners, both of human and veterinary medicine. The value of

medicines given homceopathioally has never been satisfactorily shown, and never

can be so untU two series of cases, as nearly as possible alike, be treated—the one

in the usual homoeopathic fashion, the other with the same attention to diet and

regimen, but without the globules. In comparative' experiments made at the

Edinburgh Veterinary College as to the treatment of pleuro-pneumonia and other

diseases, it appeared that those cases treated by diet and regiiijen alone were as

speedUy and effectually cjired as those treated with the globules in addition, so

long as these globules were given only in homoeopathic doses.

But though the principles of homoeopathy are unsound, and though its prac-

tice among the lower animals has not been more successful than that of many

more modest modes of treatment, stUl it has done some service to the cause of

practical medicine by demonstrating the great power of the vis medicatrix Tiaturce,

and the inestimable importalice of regimen and diet as auxiliaries to the medical

treatment of disease. Further, it has aided in the advancement of a more rational

system of veterinary practice by discountenancing those copious and repeated

bleedings, and large and reiterated physickings, which were often indiscriminately

prescribed for all patients ; while it has also acted beneficially in elucidating

various subjects connected with therapeutics, and in inducing the opponents as

well as the supporters of homoeopathy to institute numerous and careful observa-

tions on the actions of remedies both on man and the lower animals.
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1 ACTION OF MEDICINES.

I. Haematics, or medicines acting on the blood. They re-

store some of its wanting or deficient constituents, destroy mor-

bid matters circulating in it, are most valuable in constitutional

disorders, are tolerably permanent in their action, and include

aU true restoratives, tonics, and alteratives. Albumin, iron, and

many salines, having a resemblance or identity with the con-

stituents of the body, are assimilated as food or restoratives.'

Certain saKnes probably exert a solvent effect on the fibrin and

lessen the tendency to aggregation amongst the red corpuscles

of the blood: Antiseptics within or without the body probably

retard or arrest destructive changes. Acids neutralise excess of

alkalinity, whilst alkalies conversely neutralise acidity. Most

haematics which are unnatural or foreign to the body, having

acted as antiseptics, catalytics, specifics, or vital antidotes, are

more or less rapidly expelled.

II. Neurotics are medicines acting upon the nervous system,

exciting, depressing, or otherwise altering its tone, usually

prompt but temporary in their effects, and useful in renaedying

symptoms. They include most stimulants, narcotics, and

sedatives. Eegarding these neurotics. Dr. John Harley, in the

last edition of Eoyle's Materia Medica, 1876, thus writes:

—

" It is on the nervous system that the effects of medicines are

most conspicuously displayed, while their modes of action are

altogether obscure. We must look upon the nervous system

collectively as a compound voltaic battery and the nerve force

as electricity; we may indeed safely assume so inuch. Eeduced
to this simple view, we may suppose that neurotic medicines

act by exciting or depressing the chemical reaction, on which
the development of the nerve force depends, and, by increasing

or diminishing the conducting power of the nerve fibres, may
cause spasm or palsy accordingly. The electrolytic actions

which generate nerve force are probably induced by the de-

composition of complex organic substances as albumin, and it

is possible that the presence of such similarly constituted

bodies as strychnine, quinine, morphine, and the Kke—aU of

which significantly contain nitrogen—in the central nervous
system, may have a similar effect upon the changes going on
in the nerve cells, as the addition of sulphuric acid or neutral
oxalate of potash to a cell of Daniells' battery would have on
the current proceeding from it."
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PHYSIOLOGICAL CLASSIFICATION. 11

TABLE OF THE DIFFEEENT CLASSES OF MEDICINES, ARRANGED

ACCORDING TO THEIR PHYSIOLOGICAL ACTIONS.

I.—MEDICINES WHICH ACT CHIEFLY AS MECHANICAL AGENTS.

Demulcents.

Diluents.

Soothe, soften, and slieatli.

Dilute the fluids.

Examples

:

Solutions of gum, albumin,
milk, and oils.

Water, and watery fluids.

II.—MEDICINES -V^HIOH ACT CHIEFLY AS CHEMICAL AGENTS.

Antiseptics.

Disinfectants.

Deodorisers.

Antidotes.

Caustics.

Acids.

Antacids.

Prevent or arrest putre-

faction.

Absorb, alter, or destroy

contagious matters.

Disguise or destroy odours.

Counteract poisons.

Destroy the ' animal so-

lids, and decompose the

fluids.
'

CounteraXit alkslliuity.

Counteract acidity.

Examples

:

Common salt, tar acids, zinc

and iron chlorides.

Tar acids, sulphurous acid,

lime chloride.

Bleaching powder, tar acids

and dry sodium sulphite,

Condy's fluid.

Dilute alkalies for acids.

Hydrated iron sesq^uioxide

for arsenic.

.

Strong acids, metallic salts,

as silver nitrate, butter ot

antimony.
Sulphuric, nitric, and hydro-

chloric acids.

Alkalies, and alkaline earths,

with their carbonates.

IIL—MEDICINES WHICH ACT CHIEFLY AS VITAL AGENTS.

M
S

Rubefacients.

Vesicants.

Suppurants.

Errhines.

Stomachics.

Emetics.

Ecbolics.-

Aphrodisiacs.

Cause redness of the skin.

Cause discharge of serum
from the skin. ,

Cause discharge of pus

from the skin.

Irritate the mucous mem-
brane of the nostrils.

Promote digestion.

Causp vomiting.

Induce contractions of the

uterus, and expulsion of

its contents.

Stimulate the generative

organs and the venereal

a.ppetite.

Examples :

Alcohol, turpentine.

Cantharides, b'oUing water.

Croton oil, tartarised anti-

mony. '

Veratrum, album, euphor-

bium.
Ginger, cardamoms, volatile

oils.

Tartarised antimony, zinc

and copper sulphates,

' mustard, salt.

Brgotj of rye, savin, can-

tharides.

Phosphorus, cantharides,

peppers.
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Purgatives.

Expectorants.

Diaphoretics.

Diuretics.
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Restoratives.

Tonics.

Stimulants.

Alteratives.

Astringents.

Emollients.

Eefrigerants.

' Sedatives.

Narcotics.

Ansestlietics.

Evacuate the bowels.

Increase secretion of respir-

atory membrane.
Increase perspiration.

Increase secretion of urine.

Increase the salivary se-

cretions.

Supply materials for

growth, and repair.

Gradually but peiTnan-

ently improve appetite

and increase vigour.

Promptly but temporarily

increase nervous energy,

and thus exalt action

of the heart and other

functions.

Neutralise or counteract

morbid materials or pro-

cesses in the blood.

Contract living tissues.

Soften, soothe, and relax.
7

Lower animal heat.

Depress both the nenrous

and circulatory systems.

Pass from the blood tp the
nerves and nervous cen-

tres, and act so as first

, to exalt nervous force

and then to depress it

;

and have also a special

action onthe intellectual
part of the brain.

—

{Headlamd.)
Diininish sensibility to

pain, and to external

impressions.

Examples ;

Aloes, croton, oils, jalap,

neutral salts.

Ipecacuan, balsams, gum-
resins.

Warm clothing, ammonia
acetate, ethers.

Tui'pentine, resin, nitre.

Mercurials, iodine, pungent-
tasted bodies.

Food, air, salines, iron, phos-

Cinchona, , quinine, iron and
copper sulphates.

Ammonia, alcohol, ethers,

volatile oils.

Mercury, iodine, arsenici

salines, and alkalies.

Oak balk, tannin, alum, and
other metallic salts.

Poultices, fomentations,

moistened spongiopiline.

Cold air,' cold water, ice,

salines, and ethers.

Aconite, prussic acid, blood-

letting.

Opium, Indian hemp, bella-

donna.

Chloroform, ether, naphtha,

coal gas, nitrous oxide.

III. Astringents cause- the contraction of both voluntary

and involuntary muscular fibre, and especially of the latter,

and thus &.rrest secretion and bleeding.

IV. Ehminatives are irritant medicines, unnatural to the

blood, which are expelled from it through the various excreting
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organs, and in their passage heighten their activity, increase

their discharges, and thus carry noxious matters out of the

system. Purgatives, diuretics, and diaphoretics are examples

of this class.

Dr. John Harley states that the fundamental action of drugs

is fourfold— first, they may retard or accelerate osmose

;

secondly, they may alter the condition of the blood; thirdly,

they may increase or diminish those changes in the nerve cells

which result in the generation of nerve force ; and lastly, by
virtue of similar influences, they may increase or diminish the

conductivity of the nerve fibres.^(Eoyle's Materia Medica,

sixth edition.)

Classifications of medicines, although confessedly imperfect,

are nevertheless of considerable practical utility, and I accord-

ingly give on the two previous pages a tabular view of a

classification which I sometimes adopted in my lectures, and

in which are grouped medicines, classed and denominated

according to their physiological actions, into three great divi-

sions of mechanical, chemical, and vital agents—a plan followed

by Dr. A. T. Thomson and several other authors.

To familiarise the student with the names, general actions,

and therapeutic applications of these different classes of medi-

cines, I shall briefly notice them iu the order ia which they

occur in the above table.

Demulcents.

Demulcents (demulceo, I soften) soothe, soften, and sheath

parts with which they come in contact.

'

' They are sometimes

defined as internal emollients. " They include gums, mucilage,

sugar, starch, gelatin, albumin, fats, oils, and milk. They take

the place of such natural demulcents, as the tears or mucus,

where these are defective or wanting; lubricate and defend

irritable parts from injurious action of the air, of acrid secre-

tions, or of irritating and poisonous matters ; if absorbed un-

changed, they exert a general demulcent effect or act as dH^

uents. They are chiefly prescribed to relieve dry, irritable, and

inflamed states of the respiratory, digestive, and urino-genital

mucous membranes.
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Biluents.

Diluents {diluo, I dilute) consist of bland watery fluids

-whicli (as the name indicates) dilute tlie blood and the watery-

secretions. They include water and such simple drinks as lin-

seed and hay tea, barley and treacle water. In febrile and

inflammatory attacks they assuage thirst, counteract torpor of

the digestive organs, favour activity of the several secreting

channels, and remove from the body waste or deleterious

matters. They hasten and increase the action of purgatives,

diuretics, and other evacuants ; and in irritation of the urinary

organs, augment the quantity and lessen the pungency of the

urine. In febrile cases they are usually prescribed in a tepid

state, or " with the cold air off
;

" but are generally more palat-

able and refreshing when cold; and, if small quantities only

are given at a time, no harm results even from ice-cold drinks.

Horses working hard, and kept mostly on dry food, often suffer

from the want of diluents, which, if more freely and frequently

supplied, not only ward off trjdng thirst, but help to prevent

indigestion, skin irritation, febrile attacks, and even farcy.

Antiseptics—Antiputrescents—Antizyrrwtics.

Antiseptics (avrt, anti, against; and o-r]irTiK6<s, septikos, putre-

fying) prevent or arrest the decomposition of organic bodies.

The breaking up, fermentation, or putrefaction, to which com-
plex organic subjects are so prone, is favoured by moisture, by
warmth, and usually by the presence of air or oxygen, but

directly depends upon the presence of particular ferments,

germs, sporules, or living organisms, consisting of Tegetable

fungi, like the yeast plant ; or of bacteria, vibrios, or allied

animal bodies. Bacteria are believed to be either the carriers

of the septic • poison or the poison itself. Although minute,

often not exceeding .^-^y^jy^^ of an inch, seldom demonstrable

by the highest microscopic power, and not discernible by chem-
ical tests, each particular germ or ferment in the presence of

suitable organic matters indicates its presence and exerts its own
particular action. These living germs have considerable vitality;

in suitable situations they have wonderful powers of reproduc-
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tion. They readily float, and are carried about, in the atmo-
sphere. Complete exclusion of air, in which they are so

constantly present, prevents their access. Exposure to a tem-

perature over 212° usually destroys them. Charcoal, dry earth,

and cotton wool, mechanically entangle them, and hence often

retard or prevent putrefaction. Chemical action, such as oxi-

dation or deoxidation, the abstraction of some other essential

element of the unstable organism, or the coagulation of its

albumin, explain the operation of some antiseptics. , Dr. Angus
Smith ascribes to some a colytic or restraining influence; whilst

others, without much chgmical effect, appear to exert a positively

poisonous action on the septic germs. But in what manner
soever they operate, all true antiseptics destroy those living

germs which develop change and decay, and probably, also,

render the pabulum on which they grow and multiply less

suitable for their nourishment.

From remote antiquity antiseptics have been used. The

Egyptians employed them in embalming their dead ; Ulysses

burnt brimstone to fumigate his house and courts; the Eomans
successfully disinfected their sewage. Dr. Angus Smith made,

for the Cattle Plague Commissioners,* a most instructive series

of experiments with antiseptics. He found that cresylic acid

and fusel oU. stood at the head of the Hst. A few drops of either

placed in the bottom of wide-mouthed bottles in which pieces

of fresh meat were suspended, prevented putrefaction during

fifty-one days, although the stoppers were occasionally removed.

Carbolic acid and kreasote proved equally effective, but caused

some darkening of the meat, to which they also communicated

-their peculiar tar flavour. Oil of mustard, wood naphtha,, and

oil of bitter almonds follow next in order, preserving as effectu-

ally as the cresylic acid, but interfering with the natural colour

of the meat. Nfext in order stood acetic and pyroUgneous acids,

essence of pine-apples, and coal naphtha. Considerably lower

in the scale come in order oil of juniper, aniline, oils of pepper-

mint and rue, with turpentine and phosphorus. As pointed

out by Dr. Angus Smith, the most effectual preservers,' and

those which least interfere with the colour, flavour, and con-

sistence of the meat, are the following bodies of the alcphol

* Third Report of the Commissioners appointed to inquire into the Origin, and

Nature, etc., of the Cattle Plague, 1866.
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new, which is generally adhered to throughout the volume.)
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fection; and hence tlie important practical conclusion, that

antiseptics should be added to animal excreta, and other articles

to he preserved, before any change has occurred, or before any
water is mixed with them. Common salt, so deservedly prized

as a domestic preservative, has wonderful antiseptic powers; two
ounces sufficed to preserve from putrefaction and smell, during

thirty-four days, one hundredweight of human excrement ; but

when decomposition has once set in, salt does not effectually

arrest it. For deodorising the meat condemned as unfit for

food, nothing is so cheap and effectual as Cooper's salts, which

consist of 80 per' cent of waste chlorides with 20 of water;

iron sulphate and picric acidbeing subsequentlyadded to discolour

the meat, and prevent its being used for human food. Chloride

of lime, in the faimliar form of bleaching powder, destroys

ammonia, urea, and uric acid ; it hence proves an effectual

deodoriser ; but its antiseptic power is low, and on account of

its decomposing so many nitrogen compounds, its addition to

refuse matters diminishes their manurial value. Hydrogen

•peroxide and the permanganates are expensive but effectual

deodorisers. Carbolic and cresylic acids, the active constituents

of the impure brown carbolic acid, of kreasote, of tar oils, and

of M'Dougall's disiafecting powder, are for general purposes the

most effectual antiseptics. Mixed with stable manure, decom-

position and heating are prevented ; sewage treated as at Carr

lisle with these tar acids, although deprived of smeU, is not

diminished in manurial value ; flies and animalcules are seldom

seen on land dressed with it
;
potato disease is also said to be

prevented; and sheep gra,zed are not liable to foot-rot.

—

{Third

Beport, p. 160.)
,

To Dr. Angus Smith's list must now be added salicyKe acid

(Cy Hg O3), a very concentrated effectual antiseptic, more powerful

eVeh than carbolic acid, unlike it and its fellows, non-volatile, and

hence having its sphere of action limited to the parts with which

it is brought in contact, devoid of irritant, caustic, or poisonous

properties, and therefore specially suitable for food preservation

and for internal use. Boracic acid has also come into extensive

use as a non-volatUe, unirritatitig antiseptic. Chloral-hydrate

has been recommended by Dr. William Craig of Edinburgh as a

pleasant-smelling, soothing, and effectual antiseptic ; a solution

of five grains to the ounce of water is recommended for dissect-

C
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18 ACTION OF MEDICINES.

ing-room and general surgical purposes. Dr. P. Grace Calvert

placed an albumiaous solution in separate tubes kept
' at

80°, and added to each- one-thousandtli part of various anti-

septics. The standard solution without anything added exhibited

fungi in 18 days, vibrios in 12 days, and putrid odours in 16

days. The miaute addition of carbolic and cresylic acids pre-

vented, for the three months during which the experiments

continued, development of fungi, vibrios, or putrid odours. The

solution treated Avith mercury bichloride remained without

vibrios or odour, but showed fungi in 81 days. Zinc chloride

prevented the growth of vibrios, but fungi appeared in 53 days,

and putrid odours in 3 8
' days. Zinc-sulpho-carbolate averted

vibrios and odour, but kept fuijgi away only during 17 days.

Arsenious and acetic acids, although preventing smell and retard-

ing the development of vibrios, had no power in retarding

fungus growth. But quiniae sulphate arrested both fungi and

odour, aHowiag, however, the appearance of vibrios in 2 5 days.

Charcoal has no influence either on the animal or vegetable

germs, but prevents odour. Sulphurous acid has somewhat

similar effects, but being volatile loses its power, and putrid

smell becomes noticeable in 45 days.

Zinc and iron chlorides, with other mineral substances, have

long been used in surgical practice as antiseptics. For centuries

pitch and tar, tinctures of myrrh and of benzoin have been ap-

plied both in human and veterinary surgery. But Professor Lister

has inaugurated a new and thorough system of antiseptic surgery.

He uses carbolic acid ingeniously applied in many different ways,

with most satisfactory results, preventing the access to wounds

of those ubiquitous germs which induce faulty degenerate action,

(Checking suppuration and gangrene, and hastening healing.

Wounds treated antisepticaUy are as soon as possible thoroughly

washed with a solution of carbolic acid, containing one part of

acid to twenty of water ; every recess is bathed, and, if need be,

syringed out, with the preservative fluid. To prevent the car-

bolic vapour and moisture unduly irritating the wound, it is

usually covered with a fold of oiled silk, coated with copal and

dextrine, and applied well wetted with the one to twenty solu-

tion of carboUc acid. Over this are laid six or eight folds, of

antiseptic gauze saturated with the carbolic solution. Between
the two outer folds of the gauze a piece of Mackintosh cloth is
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introdnped to prevent the direct soakage of drainage through
the centre of the dressing, which is retained in position by suit-

able bandages. To ensure the full advantage of the antiseptic

treatment, the wound untU cicatrised must not be exposed, even
for dressiag, without being played upon by carbolic vapoijr from
a spray producer, or covered with a protectiug piece of calico

soaked in carbolic solution. To prevent the possibility of con-

veying into the wound any septic germs, the knives, probes,

Hgatuxes, sponges, as well as the hands of the operator, must be

repeatedly moistened with carbolic solution. When used at

once for serious contused wounds carbolic dressings often

coagulate, and preserve oiftpoured blOod and serum, and prevent

their breaking up. To secure, however, its full advantages,

carbolic acid must be applied before destructive germs get access

to the wound, and it must be carefully and systematically con-

tinued until granulation has made good progress. Under car-

bolic spray, abscesses and bursae are opened with greatly reduced

risks of destructive inflammation and suppuration.

Carbolic acid having been so signally successful in surgical

practice many other antiseptics have been tried, some of them of

great utility. Salicylic acid, valuable on account of its con-

centrated form and its freedom from smeU, taste, and irritant

effect, is not volatile, and hence does not require, like the vola-

tile carbolic acid, that the dressings soaked with it should be so

frequently renewed. Boracic acid is another non-volatile un-

irritating antiseptic, often superseding carbolic acid where bad

wounds have got over the early sloughing stage, where frequent

- dressings are unnecessary, or where granulation and growth of

skin are to be encouraged^ Chloral hydrate is, like carbolic

acid, volatile, penetrating, and able to attack germs and arrest

the decay, irritation, and foetor of decomposing textures in deep

or lacerated wounds, where the nourVolatUe salicylic or boracic

dressings do not actually touch ; and further recommends it-

self on account of its local anaesthetic virtues. Sulphurous

acid gas dissolved in water is a cheap, effectual, and soothing

antiseptic, suitable for surgical cases> Chlorinated soda solution

is sometimes also used, and Professor Spence recommends iodine

tincture, diluted according to circumstances, as a valuable stimu-

lant and antiseptic dressing.

—

{Lectures on Sv/rgefy)

Antiseptics have not hitherto been so successful iu medical
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as in surgical practice. Pus and otlier degenerate cell-growths

being, however, certainly arrested in their development and

multiplication outside the body, should in like manner be

checked and destroyed when they circulate in the blood and

other soft solids. As, has been pointed out' by Dr. Lionel Beale,

diseased germs or bioplasms being of rapid growth, have

scarcely any protecting envelope, and hence are more readily

attacked than the living tissues amidst which they are placed

by antiseptics introduced into the blood. Two striking experi-

mental observations may be adduced in favour of the efficacy

of antiseptics when given internally. Professor PoUi, of Milan,

found that dogs, which for five days previously had been re-

ceiving daUy doses of sodium sulphite, suffered comparatively

little inconvenience from the inoculation of foetid pus, which

destroyed, with gangrene and typhoid, dogs not previously pro-

tected by the antiseptic. Mr. Crookes {Third Beport of the

Cattle Plague Commission) injected into the veins of a cow

affected with cattle plague 105, grs. of carbolic acid, dissolved

in six ounces of glycerin and water. Not only were no bad

effects produced, but the cow steadily improved and recovered.

But even more to the purpose, as showing the efficacy of the

administration of antiseptics, are the observations (also made

by Mr. Crookes) that cattle in plague-infected buildings,

receiving daily an ounce of carbolic acid along with their food,

and having carbolic and sulphurous acid fumes frequently

• liberated in their sheds, did not catch the contagious plague.

Potassixim chlorate and permanganate, with other salines,

sulphites, sulpho-carbolates, mineral acids, salicylic acid, and

many valuable alteratives, doubtless owe their efficacy to their

antiseptic properties ; or, in other words, to their destruction

of disease germs, and to the alteration or removal of the pabu-

lum on which these germs subsist. But results much beyond

those at present attained may yet flow from the medicinal use

of antiseptics. Appropriate antiseptics may yet be discovered

which win retard the development or destroy the specific germs

of tubercle and cancer, of febrile complaints, of glanders and

farcy, of quarter-evil and parturient apoplexy. Their employ-

ment might be greatly extended in abating acute fever, lower-

ing elevated temperature, relieving capillary congestion, and

removing the foetor and contagion of the dejecta. The recent
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discovery of the power of salicylic acid to control and arrest

rheumatic fsTer encourages the belief that special antidotes

may be found for each form of blood-poisoning. Nay more,

the experiments of Professor Polli and Mr. Crookes, above
referred to, afford good hope, that by the administration of anti-

septics, especially during the prevalence of epizootic and con-

tagious diseases, animals may be rendered comparatively safe

from their attacks.

Antiseptics are given medicinally by the moiith, by sub-

cutaneous iujection, and by inhalation; and the two latter

modes of introducing them into the system are especially de-

serving of extended use in yeterinary practice.

Disinfectants.

Disinfectants {dis, signifying separation ; and infioio, I infect)

are agents which absorb^ alter, or destroy contagious matters.

They are closely allied to deodorisers and antiseptics. Strictly

speaking, antiseptics prevent decomposition, whilst disinfectants

neutralise or destroy noxious matters produced by- decomposi-

tion or phange, whether ia dead or living matter. Mr. William

Crookes, in his report to the Cattle Plague Commissioners,*

. remarks :
" Disinfection, in the widest sense of the term, in-

cludes deodorisation, and means the neutralisation or destruc-

tion of an substances arising from putrefying organic matter,

or emanating from diseased animals, either injurious to health

or offensive to the sense of smell."

The irwdus operandi of disinfectants is still somewhat obscure,

owing mainly to the imperfect knowledge of the nature and

behaviour of the matter of contagion. Air from feVer wards,

from the sheds contaiaing cattle-plague patients, and from other

such places filled with men and animals suffering from diseases

of a notoriously contagious kind, has been carefully examined

;

but the contagious virus which such air undoubtedly contains

has not hitherto been isolated or demonstrated, either by the

chemist or the microseopist. Until recently the matter of con-

tagion was believed to be in the form of a gas or volatile liquid,

and various gases were particularised as the essential causes of

* TUrA Report of the Omwiissioners appointed to inquire into the Origin and

Nature of the Cattle Plague, 1866.
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contagious disorders ; as, for example, carbonic acid, marsh gas,

sulphuretted hydrogen, ammonium sulphide, hydrogen selenide.

But these gases have not been found in undue amount iu the

atmosphere in which patients affected by contagious diseases

have been kept ; moreover, when mixed with air, they may
usually be breathed in sensible, and sometimes even con-

siderable, quantities without producing such diseases. Again,

dilution with air o* water woiild proportionally diminish, or

entirely destroy, the specific action of any gaseous or volatile

body; but the matter of contagion retaias its power of repro-

duction unimpaired after being carried considerable distances

in air, or even in water. Such observations demonstrate con-

blusively that the matter of contagion occurs as a finely-divided

solid ; it possesses a definite shape and form ; it is an organic,

perhaps an organised body ; and probably resembles the pollen

of flowers, or the odorous dust given off by plants or animals.

It retains its characteristic activity although carried for con-

siderable distances through the air, or retained for a long time

in clothes, or other such substances. Suspended in air or

water, these contagious particles find access to the healthy

body mostly through the pulmonary or the alimentary mucous

membrane. A sufficient dose having entered the body of a

susceptible patient, produces, after a varying- period of incuba-.

tion, its notable effects; and each virus develops its own dis-

tinctive train of symptoms. Two views are entertained regarding

the way in which the matter of contagion, or " contagium," as

it is now termed, produces its effects. Many chemists believe

that the organic particles commimicate their own motion or

activity to the decomposable materials with which they come
in contact. Pasteur, Beale, and other physiologists, teach that

contagium consists of organised germs possessed of inherent

vitality and power of reproduction. These germs are probably

distinct from microzymes, bacteria, vibriones, or such animal-

cules, found in the textures in various diseases. Dr. Lionel

S. Beale declares that under the microscope he has seen the

specific virus of cattle plague, of vaccine, and' of other diseases
;

that its visible granular particles are lodooo °f ^^ i^^h in

diameter. He terms it bioplasm. Other microscopists, how-
ever, have not hitherto been, so fortunate as to separate or

demonstrate these contagious germs. Of the existence of the
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contagious virus ia a distinctive solid form there can be no
doubt. The germs of many contagious diseases, such as cattle

plague, pleuro-pneumonia, and foot-and-mouth disease, cannot,

so far as is known, be developed by any combination of circum-

stances
; they spring only from parent germs given off in their

turn from patients iafected with the specific contagion. Occa-

sionally, however, distinctly contagious germs are developed de,

novo, probably from degenerate cells, .during the progress of

accidentally occurring cases of glanders, farcy, puerperal peri-

tonitis, or typhoid fever.

In the absence of sickness, perfect cleanliness of the animals

and their surroimdings, with abundance especially of pure, air

and pure water, are the only purifiers requisite ; but when
serious or catching complaints occur, further precautions are

desirable to attack or destroy the special seeds of disease. Par-

ticles of contagium are brought, and are also borne away by the

air. Subdivided and diffused by free currents of pure air, they

are obviously less likely to be taken into the animal body in

doses sufficient to do harm, whilst myriads, doubtless, lose their

vitality, or fall where , they cailnot grow or reproduce them-

selves. Free ventilation and adequate cubic space, with atten-

tion to cleanliness, further remove and dilute many of those

organic matters on which contagium is so prone to fasten and

floxirish. Besides mechanically diluting the particles of con-

tagion, air acts as a chemical disinfectant in virtue of its oxygen,

and also of its ozone, which occurs in most salubrious localities,

is produced especially during electrical disturbances of the

atmosphere, and is the natural disinfectant which neutralises

many dangerous organic impurities. Water, like air,> is a valu-

able means of cleansing and disinfecting. It mechanically

dilutes noxious matters, and hastens their oxidation. Sewage

freely nnxed with running water , is hence rapidly decomposed

and robbed of its injurious properties. InsuflBeiently diluted

with water, decomposing organic and contagious matters, in-

stead, however, of being deprived of their activity for evil, are

more likely to get distributed, and even to assume more dan-

gerous forms. Hence, in purifying foul or infected places, solid

accumulations should be mixed with some fitting antiseptic, and

removed without the addition of water. Stables, sheds, market-

stances,' trucks, or vessels contaminated by contagium, sljiould
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first have their walls, floors, and woodwork swept, and, if need

he, scraped, and the dry or semi-solid filth, which proves so

xeady an absorbent of contagious virus, should be mixed with

MT)ougaU's disinfecting powder, and cleared away. The par-

tially cleansed surfaces should then be well washed with car-

bolic soap and water; the walls may subsequently be lime-

washed, and the floors spriakled with M'DougaU's powder.

Mould, and other descriptions of vegetable cells, iofusorial

animalcules, decaying organic matters, are all notably affected

by antiseptics and disinfectants. Growth, change, and decay

are thereby arrested, and there can scarcely be any doubt that

the analogous organic matter constituting contagium is siroilarly

affected. As pointed out by the late Professor George Wilson,

the matter of contagion is probably made up of two or more of

the four organic elements—carbon, hydrogen, oxygen, and nitro-

gen. If the particles floating in the air or lurking in fomites

can only be got at, they ought not to be difficult to destroy.

" Oxidisuig agents will plainly be of great value, as they can

readily convert hydrogen into water, and carbon into carbonic

acid, and thus disintegrate and destroy the organic matter.

Substances having a great affinity for hydrogen, such as chlorine

and its class, will plainly also be of .great service ; substances

having an affinity for oxygen will also be applicable to the

destruction of organic poisons ; and, finally, all reagents which

by contact with organic matter can determine a new arrange-

ment of its ultimate elements. All the powerful chemical dis-

infectants act in one or other, or all, of these ways." But

many substances, such as common salt and the tar acids, exert

a feeble chemical action, and yet have admittedly powerful

antiseptic and disinfectant properties, probably depending upon
their destroying the active organic particles.

Heat is an effective disinfectant ; but whether it actually

destroys the contagious virus, or, according to the more chemi-

cal view, merely disturbs its complex and unstable constitu-

tion, it is impossible at present to determine. In albuminous

and other solutions, microscopic life is effectually destroyed

when the temperature reaches 400°. Dr. Henry, of Man-
chester, foimd that vaccine lymph was rendered totally inert by
exposure to a temperature of 140° Fahr. Jackets worn by
scarlet fever patients were used with impunity by four children
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after being exposed during two to four hours to dry heat about

200°; whilst the clothes of typhus patients, after similar ex-

posure, were worn by himself without any bad effects. The

thorough cleaning of the wearing apparel, bed-clothes, and such

belongings of persons affected with contagious disorders, is now
carried out in Connection with most hospitals, and under the

sanitary regulations of most towns. Extremes of cold, as well

as of heat, interfere with the developnient of many contagions,

but seldom effectually destroy them. Charcoal and dry earth

mechanically entangle odorous and colouring matters, and in

like manner retain in their pores the particles of contagion

brought into immediate Contact with them. In much the same

way cotton wool has been used to filter deleterious particles

out of foul air, but such mechanical appliances can only have a

limited usefulness. The matter of septicaemia, which is heavier

than air, when strained through a porcelain filter, is deprived of

its septic properties, and with impunity has been injected into

recent healthy wounds, but the special germs, in unimpaired

activity, remain in the deposit in^the filter.

Disinfectants differ materially in their efi&cacy for different

purposes, and their special features have 'been examined and

detailed by Dr. Angus Smith in his admirable report to the

Cattle Plague Commissioners. When water ig present, mineral

salts are best, and the most effective and cheapest is zinc

chloride, long used in the familiar form of Sir William Bur-

nett's disinfecting fluid. Iron chloride also stands high, and is

the active constituent of EUerman's deodorising- fluid. For

sewage disinfection, or where there is much water, aluminium

sulphate, followed by lime, is recommended. Sulphites promptly

remove smells, and are most effectual when conjoined with the

tar acids. The mixture of sodium sulphite and carbolic or

cresylic acid, although most effectual for deodorising, has a

feeble power of preventing putrefaction of night soil, and when

remaining for a day or two freely dissolved in water they give

off sulphuretted hydrogen. Common salt, although it exerts

small power of checking decay when once established, or of

neutralising bad smeUs, is deservedly prized as a cheap preserver

of animal substances, an'd in the minute quantity of two ounces

to one hundredweight of night soil it prevented putrefactioA

and smeU, even although the mixture was kept for thirty-four
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days at a temperature of 60° or 70°. It is recommeuded for

the preservation or disinfection of infected skins, and, with

or without muriatic or carbolic acids, for the injection of car-

cases of infected animals, thus enabling them to be used

with impunity in the manufacture of manure. For preserving

meat seized as unfit for human food. Cooper's salts, consisting

of refuse commerciar chlorides, are cheap and effectual. Lime

chloride; in its convenient form of bleaching-powder, has little

antiseptic power, but is an effective deodoriser when used dis-

solved in twenty parts of water. It cannot be employed in

conjunction with sulphurous acid. Where there is little mois-

ture the tar acids are superior to everything at present in use

:

in small amount they prevent decomposition and check fer-

mentation, and their effect, it should be remembered, is still

further increased by- admixture with dry sulphites. For the

disinfection of drifed skins, hair, hoofs, or flesh, and for the

purification of sheds, pens, waggons, etc., carbolic acid in its

brown impure form should be used ia the proportion of two

ounces to the gallon of water. M'DougaU's powder is con-

veniently employed to disinfect the droppings of animals, to

prevent the decomposition of manure, and, freely used in stables

or cattle-boxes, it, keeps the atmosphere charged with carbolic

vapour. Where tar acids have been used to neutralise sewage,

as at Carlisle, the meadows irrigated with it are stated to be

almost exempt from foot-rot.

The reporters to the Cattle Plague Commission recommend

that air contaminated by contagious virus be disinfected by
muriatic acid, obtaiaed by pouring oil of vitriol on common
salt ; by chloriae, cheaply evolved by pouring muriatic acid on

manganese black oxide • by sulphurous acid, made by placing

sulphur on a shovelful of hot cinders ; or by tar acids sprinkled

over the floors or walls, or given off more abundantly by drop-

ping a cinder or hot iron into a vessel containing the acid.

These tar-acids and sulphurous acid may be very effectually

used together, and constitute the most reliable disinfectant piis-

ture at present known.

Iodine stood well in the cattle plague experiinents ; and

mainly on Dr. R W. Eichardson's recommendations, has since

been used in many sick-rooms and hospitals, conveniently

dissolved in the light diffusible amyl hydiide. The solution

Digitized by Microsoft®



INSTRUCTIONS FOR DISINFECTION. 27

contains 20 grains to the ounce ; an ounce suffices for every
four feet of cubic space ; distributed by a spray producer, it

volatilises rapidly ; it leaves when freely used a film of iodine,

and effectually destroys smell and noxious organic matter. Its

expense, however, precludes its general use in Veterinary

practice.

It is of paramount importance to attack the infecting

germs so soon as they are produced, and before they have
opportunity for distribution. Animals affected w:ith contagious

diseases should accordingly, if possible, be immediately isolated,

provided with attendants who shall have nothing to do with
healthy stock, their droppings at once disinfected, their skins

and feet washed daily with some antiseptic, whilst similar

medicine should also be given internally.

In infected sheds or stables occupied by animals, sulphur

fumigations may be used two or three times a week. The
acid must be evolved gradually, and not in amount sufficient to

cause coughing or pulmonary irritation, either to the animals or

to their attendants. Half a pound of sulphur burnt at one or

two spots suffices to fumigate a shed about 100 feet long and

20 feet in breadth and height. Carbolic acid in its impure

liquid form is conveniently apphed with a bru^h over the doors,

walls, and mangers ; and M'DougaU's powder should be scat-

tered over the floors and manure heaps daily. The horns, feet,

tails, and even the backs of the animals, inay also, during the

prevalence of any actively contagious disease, be brushed over

daily with a solution of one part of acid to a hundred of water.

Eugs, pieces of carpet, or sacks wetted with a strong solution,

should be hung about the premises, to attract any fioatiug

particles of disease, and also to evolve the carbolic vapour.

Such an atmosphere of the tar acids is not injurious to animal

health, and in it contagious particles cannot retain their vitality.

To reduce the risks of attendants carrying any virus, their

clothes and liands should frequently be sprinkled with weak

carbolic solutions, made with one part of acid to a hundred of

water. In sheds and other unoccupied premises the sulphurous

acid should be evolved more freely, the doors and windows

being closed, and the vapour allowed to diffuse itself for several

hours. Carbolic acid is subsequently used in the maimer already

advised.
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The reporters to the Cattle Plague Commissioners adduce

many striking cases showing the efficacy of disinfectants. Mr.

William Crookes and others used carbolic and sulphurous acids

on many farms duriag the prevalence of cattle plague, and

these herds, although iu the midst of active centres of con-

tagion, escaped. Nay more, iudividual animals breathing an

atmosphere of carbolic acid, and receiving daily doses of the

acid with their food, resisted the contagion for weeks, although

plague-stricken subjects were dying in adjoioiug standings.

One herd of seventy-three animals ia Cheshire was for months

surrounded by the cattle plague. The virus was conveyed to

them by one of the milkmen. Four of the cows milked by

him sickened and died ; twenty-eight yoimger animals, unpro-

tected by disinfection, also caught it and perished ; but disin-

fection, continuously applied, effectually arrested the further

spread of the contagion. From the end of February until the

middle Of April no new cases occurred. The disease abating

ia the neighbourhood, the forty-one surviving cows were

turned out to grass ; but within a few days of their removal

from the protecting influence of the disinfectants, they were

one after another struck down by plague,, and all died. Car-

bolic acid sprinkled about the boxes, sheds, and enclosures ^of

the Jardin d'Acclimatation, in Paris, proved successful in pre-

venting the spread of cattle plague in 1865. Similar treatment

has secured the like immujuty from attacks of contagious

pleuro-pneumonia and foot-and-mOuth disease. Eepeated

instances have come under my notice, where foot-and-mouth

disease of a virulent type has been arrested after a portion of

the herd has been attacked, by washing twice a week the walls,

floors, doors, and other woodwork of the infected premises with

carbolic acid, confining the animals for several weeks to their

sheds or boxes, and keeping them surrounded by and breathing

an atmosphere abounding in the tar acids, freshly, evolved by
sprinkling M'DougaU's powder daily over the floors and the

manure. By similar disinfection the progress of influenza in

large staibles has been greatly abated, and the virulence of the

disease mitigated.

Contagious virus, whilst yet floating in the air or adhering

to fomites, as already pointed out, can certainly be attacked

and- robbed of its power of evil. When the germs of contagion,
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in small numbers, first gain access to the body, they are also

apparently checked in their power of reproduction, and hence

such disinfectants as carbolic acid and sulphites may be used

with good prospects of success as preventives of contagious and

zymotic diseases. But when for many hours or for some days

the virus has remained withia the body, its destruction is more

difficult and uncertain. Before its subtle presence is suspected

by the production of external symptoms, it has multiplied a

millionfold, andengeiidered a degenerate condition of the blood

and soft solids. The work of the disinfectant is now greatly

complicated. Not only have myriads of active virus germs to

be destroyed, but their destructive effects on the functions of

life have also to be counteracted. Mr. Crookes' experiments

in cases of cattle plague prove, however, very satisfactorily that

sulphites, bisulphites, and carbolic acid, retain their power of

destroying virus germs even when these have fructified within

the living body. " Better kiU an animal with a good disinfect-

ant," as remarked by Dr. Angus Smith, " than let it die putrid,

and ready to kill others." But the risk of killing, even by the

direct injection of disinfectants into the blood, is small. Mr.

Crookes injected into the veins of cattle plague patients one

ounce of sodium sulphite, and in other experiments 78 grains

of carbolic acid, or nearly enough to preserve from putrefaction

the whole mass of the circulating fluids. Although not usually

saving the patients, these injections invariatiy abated for a

time febrile symptoms, and -reduced exalted temperature.

Adopted at frequent short intervals, their curative results

would probably have been much greater. The disinfectant or

antiseptic treatment of contagious and 2ymotic diseases, as

already remarked, is of great promise, alike in the way of cure

and prevention. The disinfectant may be given by the mouth,

often conveniently enough along with food or water ; it may be

inhaled with the air, with steam, or with other volatile bodies,

or it may be injected directly into the blood.

Beodoris&rs.

Deodorisers disguise or destroy odours. Bad smells, how-

ever unpleasant, are not necessarily prejudicial to health, and

although sometimes associated with, are perfectly distinct from.
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the seeds or germs of zymotic, contagious, or other such diseases.

Objectionable smells are largely made up of sulphuretted

hydrogen, phosphorus and nitrogen gases, sulphurous and , am-

moniacal compounds. StiU more injurious are the solid pollen-

like bodies, the noisome offscourings from the skin and lungs

of animals. Many popular deodorisers only cloak and over-

power instead of neutralisiag or destroying the odorous pria-

ciples. Of this description are fumigations with aromatic and

balsamic substances, such as benzoin, camphor, cascarilla, and

lavender, the burning of brown paper, the sprinkling of scents

and essences. Odours depending upon gases are readily removed

by effectual chemical neutrahsers : sulphuretted hydrogen, by
chlorine ; ammonical emanations, by hydrochloric or nitric

acids. Smells from decomposing orgamc matters are usually

most effectually got rid of by going to the source of the mischief

and arresting the decomposition by antiseptics, such as carbolic

acid, kreasote, or sulphites. Noisome odours already floatiug'

in the air may be attracted and absorbed by freshly-burned

charcoal, dried earth, or cotton wool ; or altered and broken up
by such gases as chlorine and sulphurous acid. For destroying

the intolerable smell from the cochineal dye-works, no deodor-

iser has been found so effectual as sulphurous acid. By free

admixture with air, by allowing animals sufficient cubic space

and ventilation, rapid subdivision and dilution of odorous

particles are effected, and unpleasant and noxious properties

are readily and effectually removed.

Powerful mineral antiseptics, such as the zinc and iron

chlorides, especially when used in concentrated solution, are not

good deodorisers. They are apt to evolve disagreeable fatty

acids. Not being volatile, they can only destroy the odorous

particles brought into immediate contact with them. The like

objection of beiag fixed, and hence unable to seek out the float-

ing odorous matters, stands against the exclusive use of the

permanganates in their handy form of Candy's fluid. Iodine,

dissolved in amyl hydride in the proportion of 2 grains to an

ounce, has been introduced by Dr. B. W. Eichardson, and

although rather expensive, is an elegant and effective deodor-

iser. In regulated amount, the iodine vapour may be continu-

ously evolved by placing about the premises portions of bibulous

paper, previously wetted, dried, and packed in a closed box.
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In unoccupied places with closed doors, the iodised solution

may be freely distributed by a spray producer. Cresylic and
carbolic acids are good deodorisers, are volatile, but have the

disadvantage, when used in concentrated form and in presence

of much water, of evolving sulphuretted hydrogen. Most
effectual, and of moderate cost, is a mixture of dry sodium

sulphite with carboUc acid.

—

{Report of Dr. Angus Smith to

Cattle Plague Commissioners.) This should be distributed in

vessels aiboutthe premises to be deodorised. M'DougaU's dis-

infectant powder is also good, especially when charged with an

extra quantity of carbolic acid ; animals appear to have no

dislike to the ,tar-lLke odour, and nothing answers better for

removing the smell and arresting the decomposition of stable or

other manures. Lime chloride, in the familiar form of bleaching-

powder, is a prompt and effectual deodorlfeer, can be employed

either for solid or liquid impurities, is volatile, and never causes

any disagreeable combinations ; but, breaking up instead of pre-

serving organic matters, it diminishes the valueof mainure with

which it is mixed. It is applied as powder, or in solution

containing from 2 to 5 per cent, to> the walls, woodwork, and

floors of the places requiring purification, or sheets soaked in.

the solution are suspended about the premises.

Antidotes.

Antidotes (dvTt, anti, against ; and SiSiD^i, didomi, I give),

mitigate or arrest the action of poisons. A poison, in the

popular acceptation of the term, is a substance which, in small

quantity, destroys health and life ; but in reality it differs from

a medicine only in the degree or intensity of its effects. Indeed

many valuable medicines, when given injudiciously or in largq

doses, become active poisons, whilst many poisons, when properly

administered, prove valuable medicines. Some antidotes,, as

charcoal and demulcents, act mechanically, enveloping the par-

ticles of the poison, retarding its absorption, or ensheathing and

protecting the mucous surface from irritation. Chemical anti-

dotes alter the composition of the poison, forming mild, insoluble,

or innocuous compounds. Thus alkaline solutions are antidotes

for poisoniag with the mineral acids, on account of their 'form-

ing with them mild laxative salts; albumino^s matters for
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poisoning witli corrosive sublimate, on account of their forming

with it the harmless albuminate of mercury ; the mixed oxides

of iron for poisoning with prussic acid, on account of their form-

iag with it insoluble Prxissian blue. Some antidotes counteract

or relieve the symptoms produced by the poison : ammonia, for

example, overcomes the sedative effects of prussic acid ; and

opium lessens the unpleasant consequences of irritants. An
interesting class of antidotes are those which are physiologically

opposed to the poison. Thus, nux vomica, with its alkaloids

strychnine and bruciae, excite the motor centres and tetanise

the voluntary muscles ; chloral hydrate, coneine, and curare, on

the other hand, depress and paralyse these motor centres, diminish

reflex function, and antagonise spasm. Chloral hydrate, accord-

ingly, is found to save dogs, rabbits, and other animals which

have received deadly' doses of the tetanus-produciag strychnine.

Tobacco depresses and paralyses the nervous system generally,

and usually destroys life by arrest of the respiratory movements.

Its nearest physiological opposite is atropine, which is a nerve

stimulant, especially of the sympathetic system, and, used sub-

cutaneously, combats the poisonous effects of tobacco. Theine,

which is a general nerve stimulant, increases motor and reflex

.

activity, and is physiologically antagonistic to poisonous doses

of morphine, which depress and paralyse the cerebro-spinal axis

and nerve centres generally. The present imperfect knowledge

of the exact action of many poisons renders it, however, a some-

what dangerous proceeding to administer one active poison to

antagonise another. To be effectual, such an antidote must usually

be given along with or immediately after the poison—a condi-

tion seldom practicable in cases -of accidental poisoning.

Where poison has been swallowed it is generally important

at once to evacuate the stomach, in order to get rid of any poison

still remaining there. This is effected by the stomach pump, or

more effectually in carnivorous animals by emetics. The early

administration of such absorbent substances as charcoal, and

even of lard, glycerin, or clay, frequently prevents poison that has

been given ia a comparatively insoluble form from coming freely

into contact with the walls of the stomach, and thus retards its

absorption. Such measures are serviceable in poisoning, whether

of horses or cattle, and have also proved so effectual in some
cases of poisoning both of men and dogs, that various authori-
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ties recommend their prompt adoption even before any emetic

is given. In the case of corrosive and irritant poisons, demul-
cents are used to sheftth and protect the mucous surface of the

canal ; but large c[u,antities of fluid should not in general be
given untU the stomach is evacuated, as they are apt to facili-

tate the solution and absorption of the poisop. When active

poisons have got access to the blood, their- physiological oppo-

sites maybe administered either by the mouth, or, to save time,

by subcutaneous, injection. Poisons ia smaller doses or of less

activity are often rapidly excreted and mischief averted by the

judicious administration of purgatives and diuretics.
«

Cavstics—Escharotics.

Caustics {KaiM, kaio, I burn ; Katio-riKo's, haustikos, burning)

decompose both the solid and fluid animal tissues. They act

m the first instance chemically, separating water from the tissues,

and combiaing with their albuminoid constituents. This chemi-

cal action, which is true combustion, although lowering or

destroying the vitality of the part attacked, produces increased

vital action in the surrounding tissues. The caustics in common
use in veterinary practice- are salts of aluroinium, zinc, lead,

copper, mercury, and arsenic, silver nitrate, caustic potash, and

concentrated acids. These differ chiefly in the intensity of their

action, some being so mild that they have no effect on the sound

skin, and scarcely any on the mucous surfaces ; others so active

as to cause extensive deep sloughing, when they receive the

special title of escharotics (eo-x<)Epa, eschara, an eschar, scar, or

scab). There is little difference between solid and fluid caustics,

excespting that the latter are more prompt and powerful, and

more difficult to localise. The firing-iron or actual cautery,

used at any temperature above a full red heat, acts as a caustic,

'

producing first a chemical and then a highly exalted vital action.

Besides being used as a caustic, it is also much employed as a

counter-irritant (p. 39).

Caustics are used for repressing soft, spongy, and exuberant

granulations ; for stimulating indolent ulcers, and giving them

an albuminous coating as is done with silver nitrate; for'

destroying the virus in poisoned wounds, and preventing its

absorption when penetrating fluid caustics are prefeirable to solid

D
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ones ; for expediting and completing the destruction of slough-

ing textures ; for altering morMd actions of the skin or of

wounds ; for exciting adhesive action in "the -walls of fistulae

;

for opening abscesses and forming issues ; for removing warts

and other tumours, especially when so deep seated and vascular

that they cannot he safely extirpated by the knife ; and for

arresting haemorrhage from accidental or surgical wounds. Em-
ployed for the last-mentioned purpose, caustics usually receive

the special title of styptics (<rTv<f>(j), stupho, I constringe; o-rvn-rucos,

stiiptikos, astringent). In using them the blood should be

reipoved by a sponge, and the part lightly pressed, so that the

blood-vessels may be more readily seen, and the caustic applied

to them with greater precision, and with as little destruction as

possible of the surrounding textures.

Considerable doses of strong caustics taken internally act as

corrosive irritant poisons, producing gastro-enteritis and fatal

collapse, sometimes preceded by convulsions. Smaller and more

diluted doses leave ulceration and dangerous lesions of the

digestive canal. The fitting remedies for such irritant poisoning

are chemical antidotes, demulcents, and opium.

Acids.

Acids (aK6s, A^«s, a point) are defined by the chemist as sub-

stances which are mostly soluble in water, sour to the taste,

redden vegetable blues, and unite with bases to form salts.

Those commonly used in veterinary practice are the three

mineral acids, sulphuric, nitric, and hydrochloric, with lactic,

phosphoric, and acetic acids. From their greater af&nity for

water, sulphuric and phosphoric acids are especially energetic.

Chromic acid has recently been recommended for the destruc-

tion of warts, and otherwise as an escharotic. Carbolic,

salicylic, and boracic acids are chiefly valuable for their anti-

septic properties. In large doses and concentrated form the

mineral acids and acetic acid decompose the tissues, uniting with

their water, bases, and albuminoids, and therefore act as irritants

and caustics. In smaller amount or more diluted solution they

are astringent and styptic. They are antidotes in poisoning by
alkalies. When given internally, they must be sufficiently

diluted to avoid corrosion. They act so differently from their-
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several salts that they are believed to be absorbed in part with-
out beiag neutralised. With a high diffusion power they rapidly

reach the blood, in which they seem to neutralise excess of

alkali, especially of ammonia, which is often abundant in fever

cases. According to the late Professor Headland, they may
promote the formation or temporarily supply the place of lactic

acid, which is regarded as the natural blood fuel of the system,

and appears to be deficient in low fevers. That lactic or some
such weaker acid is developed when the stronger acids are given

medicinally, appears evident from the invariable increased

acidity of the urine.

It is a fact in therapeutics that alkaline secretions are

stimulated by acids, and acid secretions by alkalies. Acids

stimiilate salivary secretion, but check gastric secretion, which
is excited by alkalies.

' Acids in moderate doses given before

meals counteract indigestion depending upon excessive secretion

of gastric juice, or irregular or excessive fermentation of the

food. In conjunction with or following a small dose of physic

they relieve horses affected with acid foul mouth, faulty appe-

tite, irregular bowels, and unhealthy skin. With a carminative

they are often useful amongst iU-managed calves suffering from

acidity, hoven, or diarrhoea. As astringent tonics, they are service-

able in low fevers and' convalescence from exhausting disease.

Hydrochloric and lactic acids appear to be especially helpful

in dissolving the albuminoids of the food. Nitric acid is stated

to benefit long-standing cases of congestion and even cirrhosis

of the Uver. Although in the main closely alike in their

effects. Professor Waring says that hydrochloric acid promotes

digestion, nitric acid secretion, sulphuric acid constriction.

Vegetable acids are milder : being readily oxidised into car-

bonates, they have a primary acid but secondary alkaline actioiL

In full doses the mineral acids are excreted, usually imperfectly

„ ' neutralised, and mainly by the kidneys ; hence they correct

undue alkalinity, of the urine, and any tendency to phosphatic

deposits.

Acids and acid salts act as refrigerants, or, in other words,

they reduce the animal heat and. lower the pulse. A practical

physician and high therapeutic authority, writing in the

Monthly Journal of Medical Science for March 1853, remarks:

"We have often endeavoured to observe whether they ever do
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produce any real dimiiiutioii of the animal heat, and whether

therefore their title, refrigerant, is reaUy merited. We have

, not been able to satisfy ourselves of this-; but -we knovr, both

from active and passive experience, that they give for the

moment a sense of coolness which renders them truly delicious,

either under a fever or a hot sim." The refrigerant effect

which such acids produce when given internally, consists,

therefore, in the gratefully cooling, though very temporary,

impression which they make on the nerves of the throat and

stotaach ; whilst the permanent good which often follows their

exhibition depends on some of their physiological effects already

enumerated. Weakly perspiring patients are often benefited'

by sponging with tepid water, acidulated with vinegar or

other acid. Acids will again be noticed under the heads of

Tonics and Astringents.

Antacids—Alkalies.

Antacids (avrt, anti, agaiast ; and aKis, akis, a point) include

the alkalies, potash, soda, and ammonia; the alkaline earths,,

lime and magnesia ; the carbonates and bicarbonates of these

bases, and the neutral salts which they form with vegetable

acids, which are converted into carbonic acid m their passage

through the body. As an antacid, the volatile ammonia is less

permanent than the fixed alkalies. Potash seldom exists, either

free or carbonated, in the blood, but is effectual in iucreasing

its alkalinity by setting at liberty soda and ammonia. Potash

and its salts are more active than soda and its corresponding

salts. Lime salts, being soothing and constipating, are indi-

cated in diarrhoea ; magnesia salts, being laxative, are appro-

priate where constipation is present. Lithium carbonate, pre-

sent in Baden-Baden and Bath mineral waters, is prized in

human medicine as a solvent of urinary calculi and deposits.

Such active antacids as the alkalies are in large quantity cor-

rosive, dissolving albuminoids and saponifying fat. They are

prescribed as antidotes for acids of all kinds, and, wherever

occurring, for neutralising mineral or vegetable acids given as

poisons, and for removing acidity of the alimentary secretions,

with the indigestion and diarrheea to which such acidity often

gives rise.
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Alkalies stimxilate aU acid secretions, notably that of the

gastric juice, hut in indigestion they are apt to he given too

largely and iadiscriminately. Prescrihed for patients with
stomach derangement they are usefully conjoined wjth vegetable

bitters. Eapidly diffusing themselves, they readily enter the

blood, probably increase its altaliaity, assist in maintaining the

normal amount and solubility of its fibrin, abd promote oxidation.

They are administered in rheumatic disorders, eczema, and some
other skin diseases, as -well as in inflammatory and felj)rile cases.

In large quantities some of these antacids pass rapidly out of

the system by the bowels ; in smaller doses , they are excreted

in the uriae, increasing its alkalinity, and counteracting any
tendency to lithie acid deposits, which, however, are exceed-

ingly rare either in horses or cattle. Alkalies will again be

noticed under the head of Alteratives.

' Byhefacients—; Vesicants—Suppurcpnts.

• These three varieties of irritants, when applied externally,

stimulate and inflame the skin, but differ ia the degree and

iatensity of their action. Rubefacients {ruber, red ; and facio,

I make) include substances which produce slight redness and

inflammation, and are represented by alcohol, ammonia liai-

ment, mustard, and mild preparations of cantharides. Smart

friction and moderate heat are also .included iu this class. In

the lower animals, however, owing to the colour of the skia

and abundance of hair, this reddening is less obvious than in

man. Vesicants (vesica, a bladder) are more active and deep-

seated, iaflame the true skin, and raise vesicles or blisters,

which contain a serous fluid, consisting of about seventy-eight

parts of water, eighteen of albumin, with a Kttle fibrin, and four

of salts. The quantity and rapidity of the effusion vary with

the substance used, but are especially great ia the case of

steam and boUitig water. The blisters after some days either

dry up, or, when the inflammation has been considerable, secrete

a muco-purulent fluid, which hardens, protecting the parts unt£

the new skin forms. Cantharides, turpentine, ammonia, and

boiling water are the vesicants in most common use in vete-

rinary practice. Suppurants (sub, under ; and pus, pus) are still

more powerful, actively inflame the deep-seated tissues of the
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skin, and cause a crop of pustules and a purulent discharge.

This is the effect of croton oil and tartar emetic, mercury binio-

dide ointment, and also of cantharides, mustard, and other

active vesicants, when applied to the same spot repeatedly or

in large quantity.

Most of these agents act with tolerable certainty on the

skin both of horses and dogs, but less perfectly on the thick and

insensible hides of cattle, for whom the most convenient and

effective counter-irritant is mustard, niade up with one part

of turpentine and ammonia, and ten of water. Blisters require

to be cautiously applied to dogs, as the skin is often so irritable

and sensitive that the animals bite and rub the blistered parts,

and thus induce sloughing. The action, of turpentine on the

skin of horses is peculiar. If applied over a considerable sur-

face it produces such intense itching irritation that the animal

for a short time becomes excited and unmanageable^ a result

the more remarkable as turpentine acts but slightly on the

delicate human skin.
'

Setons are sometimes substituted for blisters or firing, and

are often preferred to firing on account of their being less apt

tp blemish. The setoh consists of a pieCe of tape, cord, or fine

wire twisted and parsed by means df a seton needle underneath

the skin. To prevent it slipping out, the ends are tied together

or knotted. It is moved daily ; and if a severe effect be desired,

it is sndeared with blistering ointment, Setons act chiefly on

,
the comparatively insensible subcutaneous areolar tissue, and

are consequently neither very rapid nor very powerful in their

effects. They are serviceable where long-continued- irritation is

to be maintained, and especially in combating chronic inflam-

mation of joints, in relieving the lameness of tedious cases of

bone spavin, and in strangles in well-bred horses, where they

sometimes appear to prevent that atrophy of the muscles of the

larynx known as roaring, and which so frequently follows

strangles. Placed in the dewlap, they also prove a tolerably

certain preventive for black-leg in calves and young cattle, pro-

bably in virtue of their continued irritation, which, although

insufficient to interfere with health, is yet adequate to promote

the formation in the blood of the fibrin which is found to be so

deficient in this fatal disease. In like manner they also counter-

act the tendency to splenic apoplexy. An issue or rowel acts
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in much the same manner as a seton, and consists in a wound,
made in the skin with a bistoury or rowel scissors, and kept
open by the insertion of a pledget of tow, hnt, or leather, which,

to increase the counter-irritation and discharge, is sometimes

smeared with irritant dressiags.

The hot iron or Actual Cautery is still much used in- veteri-

nary practice as a counter-irritant. It is generally appKed at

a fuU red heat, and the higher the temperature the less is the

pain attending its application. It is employed for some of the

purposes of active vesicants, and also of caustics. In diseased

joiats, tendons, and ligaments, in which it is so often used, it

amends by reflex action *deep-seated faulty nutrition. It does

not, as was once currently believed, form a permanent bandage

around the parts ; though, for a short time after the operation,

the skin is corrugated and tightened, it soon resumes its natural

elasticity, and does not embrace the subjacent , parts more

firmly than in health. The firing of healthy limbs, with the

popular idea of strengthening and braciag them up, is now
deservedly discountenanced ; and any benefits apparently accru-

ing from such an operation result from the rest which it neces-

sitates. In nervous excitable horses, firing occasionally pro-

duces irritative fever, especiaJly if several legs are done at the

same time. Dry cupping is occasionally employed as a deri-

vant or irritant, in the human subject, and is equally serviceable

in the lower animals. The laundress' smoothing-iron heated

and pressed lightly over the skin, either bare or covered with

brown paper or flannel, proves a useful rubefacient in rheuma-

tism and enlarged joints in delicate young animals.

Eubefacients, vesicants, and suppurants differ mainly in the

degree and permanence of their effects. They produce revul-

sion or withdrawal of blood from one part of the body, and

conduct it to another. Applied to the skin surfaces, they

counteract congestion of internal organs. In influenza, typhoid

'

fever, and other depressing disorders of horses, rubefacients, such

as soap-hniment or mustard jiaste, rubbed into the legs, and in

five minutes again washed off, are of much benefit in equalising

circulation and reducing temperature. Counter-irritants are in

common use in certain stages of infiammation of the joints and

of the eyes, lungs, and intestines, and their investing membranes.

In the outset of inflammatory attacks, by reflex action, external
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irritants lessen hyperaemia by stimnlating the dilated paralysed

capillaries, and thus favouring resolution; in the more acute

stages, when blood-plasma and red and white globules are

escaping through tlie walls of the distended vessels, fomenta-

tions and poultices are generally more suitable than irritants.

When the disease is more circumscribed, or has somewhat

abated, counter-irritants are, however, again useful in promoting

absorption of exudation ; whilst io. many chronic cases, by acting

on the vaso-motor nerves, they invigorate enfeebled, over-dis-

tended capillaries, and substitute higher formative for lower

debased action. Counter-irritants should generally be applied

directly over the inflamed organ, but not directly to tissues of

the same kind as those inflamed, or immediately contiauous

with them. When too near to the inflamed or painful part the.

mischief is apt to be aggravated. According to the late Dr.

Anstie, if applied over a posterior branch of the spinal nerve

trunk, from which the irritated nerve issues, a reflex effect of

a beneficial character is often produced. The following condi-

tions mainly determine the choice of the suitable counter-

irritant. Promptly to produce general revulsion, as in combating

chill, rousing nervous depression, or overcoming such functional

disturbance as occasions colic, mustard and other rubefacients

are specially indicated. To act piore permanently on parts

where nutrition has been more seriously impaired, as in pleurisy

or phlebitis, cantharides is the appropriate counter-irritant.

Where bone, cartilage, or ligament has been chronically

affected, a still more permanent and profound effect results

from the use of mercury biaiodide, of the hot iron, or of setons.

Before the application of a blister the skin should be well

washed with soap and water, and the hair, when long or thick,

removed with a pair of scissors or a razor. The effect of the

application may be further expedited and increased by subject-

ing the part to smart friction, or the action of hot water, and

by rubbing the agent ^well in, taking care to spread it over an

amount of surface bearing some proportion, to that diseased. A
violent, deep-seated action is seldom desirable. An abundant

discharge, evidencing much tissue-destruction, is rarely requisite.

Better curative results are usually attained by more moderate
and contiauous effects. Acute iaflammation, extending over a

considerable area, or accompanied by fever, is seldom benefited,
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and is sometimes aggravated, by tlie use of blisters. When
vitality is low, or the skin irritated, blisters are apt to cause

sloughiag. When iaordinate icritation has been produced, it

may be abated by, fomentation, whilst undue constitutional

excitement is removed by diluents, a mash diet, and a saline

draught. Two or three days after a blister has been applied,

the part should be dressed with oil,, glycerin, or ,sugar-of-lead

lotion.

Errhines.

Errhines (ev, en, in ; 'and piv, rhin, the nose) are a small

and unimportant class of topical irritants, which act on the

nasal mucous membrane, causing discharge of mucus. The
irritation of the membrane bften produces the reflex act of

sneezing—one or two hurried iuspirations are drawn through

, the nostrils, followed by a forcible expulsion of air, with which

are frequently removed any irritants lodged about the nasal

passages. Most irritant and acrid substances, when directly

applied. to the Schneiderian mucous membrane, act as errhiues ;

'

but the most notable are ammonium muriate, mercury subsul-

phate and iodide, tobacco, euphorbium, veratrum album, and its

alkaloid veratrine. Errhines, although, now disused, were for-

merly prescribed to cause counter-irritation in affections of the

eyes and head, and to expel, by inducing sneeziag, foreign

substances lodged iu the nostrils, nasal sinuses, or respiratory

passages.

,

Stomachics—Carminatives.

Stomachics (a-ro/jbaxos, stomachos,_ the stomach) promote

digestion. They include such spices and condiments as ginger,

carraway, and anise, with various other seeds from the natural

family Umbelliferce, and several volatile oils, as peppermint and

rosemary, from the LaJ)iatce. On account of their gently stimu-

lating the stomach, they are given to relieve simple indigestion,

and to remove flatulence and slight colic pains, in which case

they usually receive the special title of carminatives. They are

also used to hasten and facilitate the action of purgatives, and

to impart an agreeable flavour to many medicines.
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JEmetics.

Emetics (efieriKa, from ifieb), emeo, I Tomit) cause the ex-

pulsion of the contents of the stomach through the oesophagus

and mouth. The stomach is firmly compressed between the

diaphragm and the abdominal muscles, the cardiac extremity of

the oesophagus is relaxed, and the gastric contents brought up.

Pressure of the stomach between the abdominal walls, and re-

laxation of the lower end of the oesophagus by the contraction

of its longitudinal fibres which ramify over the stomach, and

draw it towards the diaphragm, are the two essential conditions

on which vomiting depends. In dogs emesis is imperfectly per-

formed, or does not occur, when the abdominal muscles or

diaphragm are cut or paralysed by curara. If the cardiac ori-

fice remains closed, as it does in severe coughing, even although

the stomach is squeezed as in vomiting, retching only occurs,

but not vomiting. The phenomena of vomiitiag are thus de-

scribed by Dr. Lauder Brunton, in the Practitioner for December

1874:—"Uneasiness is felt; the inspirations become deeper;

several swallowing movements are made, which sometimes carry

down sufficient air to distend the stomach moderately. ' After

several deep inspirations, there suddenly comes one which is

deeper stiU. Then, instead of this being followed by expiration,

the glottis shuts to prevent the escape of air; -the diaphragm

again contracts still more deeply into the abdomen, and pulling

the ribs together the abdominal muscles forcibly contract ; the

left half of the stomach is drawn upwards, and the cul-de-sac

flattened out; the cardiac orifice dilates, and the contents of

the stomach are forcibly expelled. The pylorus remains firmly

contracted, and allows but little escape into the intestines."

These complex phenomena are prbduced usually by what is

termed reflex action. When the fauces of men or dogs are tickled

with a feather; when, as in experiments, the interior of the stomach

itself has been irritated, or when a tepid solution of mustard is

swallowed, the irritation of the digestive mucous membrane is

conveyed by. afferent nerves to the medulla oblongata, in which

is located a centre of vomiting, which is closely connected with

the respiratory centre, and in which the special movements are

correlated. These motor impulses are conveyed by the inter-
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costal phrenic and pneumogastric nerves to the abdominal
muscles, diaphragm, stomach, and oesophagus ; muscular con-

tractions occur ; vomiting ensues. This centre presiding over

vomition has intinia,te connection with almost every part of the

body, and may be excited to prdduce vomiting, not only by
irritation 'of the fauces and stomach, but by brain disorders,

irritaticin of the liver and gall ducts, the intestines, the kidneys

and bladder, or acute pain- even of injuries of the comparatively

remote extremities. Vomiting, however, is generally produced

by medicines acting on the stomach, and the irritation being

thence conveyed to the vomiting centre by the afferent nerves,

usually the vagus and splanchnics. But the vomiting centre is

probably directly acted upon by such emetics as tartar emetic

and apomorphine, which, when injected hypodermically, or iato

the veins, act as certainly and more rapidly than when given by
the mouth. That absorption of the emetic from the stomach,

or actual irritation of the stomach itself, is not necessary to

produce vomiting, is further conclusively proved by Majendie's

notable experiment of removing the stomach of a dog, attaching

to the severed oesophagus a pig's bladder filled with fluid, which,

when tartar emetic was injected into the veins, was compressed

between the abdominal muscles and the diaphragm, and emptied

of its contents by vomitiag.

Dogs, cats, and pigs vomit as readily as men. Indeed, in

dogs, vomiting is induced by most disagreeably-tasted nauseous

'or acrid substances, and sometimes is brought on purposely by

eating Triticum repens and other emetic grasses which instinct

readily enables him to discover. But horses, ruminants, rabbits,

and guinea-pigs rarely if ever vomit, and are insensible to the

action of powerful emetics. In horses emesis only occws from

extreme distension and spasm of the stomach, from dilatation of

the lower part of the gullet, from rupture of the stomach and

intestines, and from the action of large doses of aconite, which,

however, induce retching and discharge of the excessive secretion

of saliva rather than true vomiting. This insusceptibility of

horses to the action of emetics depends upon several conditions

—on the smaHness of the stoinach, which prevents it, even

when tolerably fuU, from being grasped and squeezed between

the abdominal muscles and the diaphragm ; on the strong horse-

shoe-Kke band of fibres which guards the cardiac orifice ; and
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on the greater lengtli of that portion of the oesophagus between

the diaphragm and stomach, which folds on itself, and thus more

securely obstructs the cardiac orifice when the tube, under the

influence of emetics, is shortened by the contraction of its longi-

tudinal fibres. Even were the contents of the horse's stomach

to get so far in their upward progress, the position and length

of the velum palati would cause them to pass out by the nostrils,

and not by the mouth. It might be supposed that as cattle

naturally ruminate, they might also readily perform the analo-

gous act' of vomiting ; but none of the substances which cause

^

vomiting in other animals have any such effect on cattle or

sheep. This mainly depends upon the large size of the sub-

divided stomach, which cannot be grasped and compressed

between the abdominal walls and diaphragm. In these rumi-

nants and in horses not constituted for vomiting, the vomiting

centre of the medulla may, moreover, be imperfectly developed;

and if this be so, it explains the wonderful tolerance which these

animals have of tartar emetic.

Emetics are sometimes divided into two classes—(1) those

which act mainly by irritating the mucous surface and nerves

of the stomach, and. include' hot water from 105° to 120°,

with tepid solutions of common salt, mustard, zinc, and copper

sulphates
; (2) those which, like tartar emetic, tobacco, ^ipeca-

cuanha and its alkaloid emetine, as well as apomorphine and

veratrine, cause vomiting by whatever channel they enter the

body, and appear to act mainly by direct irritation of the vomit-

ing centre. But the substances of this second class, when given

by the mouth, doubtless act in both ways. Different emetics

exhibit some difference in their effects. Zinc and copper sul-

phates act with great rapidity, and cause much increased salivary

and mucous secretion, and hence are specially indicated for the

prompt removal of poispns from the stomach. Most emetics,

notably veratrum, hellebore, and colchicum, if they pass beyond

the stomach, or are long retained, relax the bowels. Apomor-
phine—one of the alkaloids of opium, the most rapid and certain

emetic known—acts by whatever channel it enters the body,

exerts its effects specially on the vomiting centre, and produces

full effects in dogs, in doses of one-fifth of a grain.

Amongst dogs and pigs, emetics are used for removing

from the stomach crude undigested food, the acid products of
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fermentation, poisons and foreign bodies. Eelaxing the longi-

tudinal fibres of the gullet, and exciting antiperistaltic move-
ments, they are serviceable in clearing out obstructions from the

fauces and oesophagus. Compressing between the abdominal
walls the hver, gall bladder, aijd gall ducts, they empty them,

and hence are useful in bilious indigestion and some forms of

jaundice. This clearing out both of the stomach and biliary

system probably accounts for thei advantage which emetics have
in cutting shprt febrile attacks in dogs,, mitigating distemper,

and arresting epileptic seizures. In an animal which vomits so

easily as the dog, it is better that irritants lodged in the anterior
,

parts of the digestive tube or circulating in the gastro-hepatic

system should be promptly got rid of by the mouth, rather than

make the longer and more tedious route by the anus, doing per-

haps further mischief, or running risks of absorption. Most

emetics while stimulatiag the vomiting centre also stimulate the

nearly connected respiraitory centre, and provoke mucous secre-

tion, hence are of signal service in the dry stage of catarrh and

bronchitis in 'vigorous animals. It has been observed that all

emetics paralyse muscular fibre ; hence doubtless the muscular

weakness which follows their use, and the fact that over-doses

often fail to cause vomiting.

—

(Practitioner, Dec. 1874.), When
freq[uent or serious they lower the force of the heart and the

number of the respirations, but are not now employed to produce
' such sedative effects. Nor are they used, as formerly in human
surgery, to relax muscular fibre, and thus aid in the reduction

of dislocations. ,
For such purposes they are superseded by chloro-

form and ether. Enietics are contra-indicated in gastric inflam-

mation and congestion of the brain, and require cautious use in

pregnancy and hernia.

A safe and convenient emetic for a medium-sized dog con-

sists of a teaspoonful each of common salt and mustard dissolved

in a teacup of tepid water. A more prompt and certain effect

is produced by two or three grains of zinc sulphate dissolved in

a couple of ounces of warm water, rolled in a piece of meat or

mixed with, other food. A more permanent sedative result

foUows the administration of three grains tartar emetic and ten

grains ipecacuanha given dissolved in three or four ounces of

tepid water. To counteract vomiting, which occasionally proves

troublesome in dogs, two methods of cure are indicated—(1) the
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removal, by appropriate means, of the remote irritation of the

' fauces, hronchi, stomach, or other part which excites the reflex

act ; and (2) the quieting of the over-activity of the irritable

vomiting centre by morphine, chloral, or potassium broinide

(Dr. Lauder Brunton).

JEcbolics—Parturients—Oxytocics.

EcboHcs (eK, ek, out of; and /8aA.A,(o, hallo, I throw) caxise

contractions of the uterus and exjiulsion of its contents. Savin,

rue, and cantharides, with active purgatives and diuretics, irri-

tate the bowels and kidheys, and by reflex action stimulate the

uterus. They cannot, however, either with certainty or safety,

be administered to bring about or hasten parturition. But

ergot of rye contracts involuntary muscular fibre, and has a

special power of contracting the uterus, and thus expelling itfe

contents. Ergot is occasionally given to the domesticated

animals to excite labour pains, when these are weak or slow,

to help the removal of uterine tumours, and to arrest the bleed-

ing sometimes,depending upon them.

Aphrodisiacs.

Aphrodisiacs {dcj^poSta-ia, aphrodisia, venery) are substances

which have, or are supposed to have, the power of exciting the

venereal appetite. They include phosphorus, cantharides,

peppers, and turpentines. On the Continent they are stfll

given to the domesticated animals, especially to cattle ; but

their employment is unnatural and unscientific, and further

fails to produce the desired effect. When the powers of pro-

creation are defective, instead of employing such drugs, the

cause occasioning the loss of power should be sought for and

removed. If it consist, as it often does, in' general debility,

the appropriate treatment wiLL consist in generous diet and

tonic medicines.

Purgatives—Cathartics.
X

Purgatives {purge, I purge), or cathartics (KaOaipw, kathaird,

I cleanse or purge) increase the peristaltic movements and
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secretions of the bowels, and thus quicken and augment the

evacuation of faeces. The husks of grain, vegetable fibres, and -

other indigestible substances, with resinous and comparatively in-

soluble purgatives, previous to their absorption, produce merely-

topical irritation. All active purgatives, however, become

absorbed. They may gain access to the circulation by being

inhaled, by subcutaneous injection, or by absorption from the

rectum. Wheh given in the usual' way by the mouth, they

are first taken up by the capillary veins of the stomach and

small intestines, and thence enter the general circulation. Be-

ing unfit for remaining in the blood or becoming assimilated,

they are speedily returned to the intestinal mucous membrane,

where they are separated from the blood by innumerable active

secretory glands, and poured into the intestina.1 tube along with

the increased se°oretion to which they give rise. During both

absorption and excretion, they irritate the mucous membrane,

and consequently increase the peristaltic motions, which, when
excessive, occasion the pain and spasm accompanying the

action of violent purgatives. Different purgatives appear to be

excreted from different parts of the alimentary canal. Jalap

is believed to be chiefly separated from the surface of the small

intestines ; aloes from the large intestines ; and croton and

saline purgatives from both. Excretion, however, from some

part of the alimentary mucous membrane appears to be essen-

tial to the fuH effect of aU active purgatives ; for aloes, salts,

and the Eke, lose their purgative effect when administered in

combination with articles which prevent their excretion, or

cause their removal by the kidneys or other emunctories. In

corroboration of this. Dr. Ward records the interesting case of

a woman, in whom castor oil did not produce purgation, but

was exuded from the skin, and acted as a diaphoretic.

Purgatives vary much in the intensity of their action.

When mild, they are laxatives or aperients ; when they induce

copious watery discharges, they are termed Tiydragogue cath-

artics ; when they induce griping, they are styled drastic ; and

when accompanied by profuse discharge of bile, they are known

as cholagogues. Unless to effect some definite useful purpose,

physic should not be given to any animal. Given habitually

without good reason, as is still too frequently the case, cathar-

tics are apt to produce dyspepsia ; used injudiciously, or in
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excessive doses, they cause mucli weakness, and occasionally

lead to paralysis of the hind limbs ; sometimes they induce

fatal superpurgation, and sometimes enteritis ; and these un-

toward effects are especially apt to ensue in horses suffering

from irritation or inflammation of the. skin or mucous mem-
brane of the air-passages. I have seen horses affected by

bronchitis die from superpurgation, induced by three drachms

of aloes ; and similar susceptibility to the action of very

moderate doses is also observable in typhoid fever, purpura

hsemorrhagica, and laminitis.

The intestiaes of man have a superficial extent of about

1400 square inches (Meckel). Those of the horse being three

times the length, and having at least three times the calibre

of the human intestines, must consequently have a surface of

about 90 square feet. This extensive superficies is covered

by a highly vascular mucous membrane, packed full of actively

secreting glands, and abundantly supplied with nerves. Such

an immense extent of vascular and sensitive intestinal mucous
membrane necessitates great caution in the administration of

purgatives to the horse. For at least a day previous to the

exhibition of the dose, the animal, if possible, should be

restricted to mash diet or green food. The dose should be

moderate, and its effect may be accelerated and increased by
administering it wMle the animal is fasting, by occasional

exercise, until it begins to operate, and by the repeated use of

clysters. This last auxiliary, when employed with sufficient

perseverance, is indeed so effectual in promoting the action of

the bowels, that one of the most successful of army veteri-

narians was wont to trust almost entirely to its use, seldom

giving, except in extraordinary cases, any purgative medicine

whatever. For horses, aloes is probably the best of all cath-

artics. The fixed oils are tolerably good, but less certain

;

whUe croton is much too drastic, unless in small amount,

and largely mixed with other less potent medicines. Salines

in cathartic doses are irregular, and sometimes act with un-

expected violence. Senna, colocynth, buckthorn, and other

substances, of much value as, purgatives for men and dogs, have

scarcely any such effect on horses. With a warm mash the

previous night, and subsequent abstinence, a moderate dose

of aloes given in the morning causes in most horses nausea
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withiii four hours ; and if a little tepid water is given purg-

ing occasionally occurs in ten hours. Without this preliniinary

mash, which should if possible be given, purgation is pro-

duced in horses in from eighteen to twenty-four hours. In

acute febrile cases absorption is usually tardy, and is helped

by combination with some sedative, as aconite, calomel, or tartar

emetic. A horse should never have purgative medicine when
his strength is reduced and his pulse small and weak, when in

the advanced stages of inflammatory disease of the air-passages,

'never without extreme caution in influenza and other debilitat-

ing epizootics, and seldom when the bowels themselves are

congested or inflamed. •

In cattle and sheep, the magnitude of the guadrisected

stomach, the large proportion of food which it always contains,

and the comparatively low vascularity and sensibility of the

whole alimentary canal, account for the tardy uncertain action

of many purgatives. For these ruminants saline purgatives

are preferable, and their action may be materially expedited by

encouraging the drinMng of water, which may be rendered

more palatable by sweetening it with treacle. In obstinate con-

stipation, or torpidity of the bowels, gamboge, croton,, and

calomel are often useful. Purgation may usually be produced

among cattle in from twelve to sixteen hours ; but cases fre-

quently occur where, in spite of all treatment, the bowels

remain unmoved for several days. The best purgatives for

sheep are common and Epsom salts, and castor oil, in doses ot

about one-fourth of those given to cattle. Calomel and croton

are apt to act too violently. As sheep drink sparingly, their

medicine should be given with a liberal quantity of fluid.

On account of the small size of his stomach and alimen-

tary tube, and the concentrated, nature of his food, the dog is

peculiarly susceptible to the action of purgatives. In him

they generally operate in from five to eight hours. Jalap,

with a httle calomel, or a mixture of equal parts of linseed

and castor oils, are most generally approved 'of Aloes act

more slowly and lincertainly, while saline medicines are apt to

cause vomiting, or, if retained, to purge with undue violence.

Indeed, aL. purgatives must be given to dogs in a well-prepared

condition ; for, when unpalatable, acrid, nauseous, or bulky,

they are very apt to be expelled by vomiting. The action of

E
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cathartics on the pig is closely analogous to their effects on

the human subject and dog; and he is best physicked by

dropping on his tongue, from a shallow spoon or bottle, three or

four ounces of Epsom salt, dissolved in water, or a like amount

of linseed or castor oil. During the operation he must be

held by the ears by an assistant, who wiU. not be deterred by

the patient squealing.

No medicines are applied to so many important purposes

as cathartics. They are the most certain and effective evacu-

ants, and sometimes little inferior to blood-letting.

1st, Purgatives are given to remove from the alimentary

canal undigested food, feculent matters, poisonous substances,

and worms. Purging away offending matters, they relieve

dyspepsia, cohc, and many cases of diarrhoea. They are the

obvious remedies in constipation and torpidity of the bowels,

which, when depending upon atony of the muscular coat,

requires that the purgative be combined with strychnine

or mineral acids.

2d, Employed for the expulsion of worms, purgatives

received the special title of anthelmintics or vermifuges. By
increased peristaltic motion and copious secretion of fluid, they

sometimes mechanically cause the parasites to unloose their

hold, and wash them away. But the more effectual anthel-

mintics are vermicides ; they poison the worms. Such are

turpentine, and various volatile oils, quassia and other bitters,

and arec&, nut. To ensure the poison being freely taken by

the parasites, it should be given when the digestive canal is

empty, along with mUk or other material to which the worms
are partial, and unless itseK purgative a dose of physic should

be given with it, or a few hours later. To remove bots in

horses, one-fourth part of an ounce of aloe^ and asafoetida is

dissolved ia hot water, an ounce each of oil of turpentine and

ether are added when cold, and the mixture administered ia

gruel or linseed tea, and repeated for several mornings. For

destroying tape and other worms in horses, this prescription is

also useful. Like most other vermifuges, it is most effective

when the stomach and bowels are tolerably empty. Mr.

Eobert Littler of Long Clauson gives, for three or four con-

secutive mornings, a ball containing one-fourth of an ounce of

copper sulphate, and follows this with a purgative dose of
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aloes. Professor John Gamgee {Veterinarian's Vade Mecum)'

recommends two drachms of asafoetida, a drachm and a half

each of calomel and savin, with thirty drops of the oil of the

male shield fern, made up with treacle and linseed meal, given

at night, and followed by a purge next morning. For dogs

infested with tape-worm, nothing answers so well as areca nut.

Other remedies are occasionally used, such as one-fourth of

an ounce of the pomegxanate root hark ; the flowers of the

Abyssinian kousso; kamala, a euphorbiaceous plant effectually

used in India; the unexpanded flower-heads of a species of

artemisia or worm-seed, and its active crystalline principle san-

tonine; with the root-stalks, scales, and rootlets of the male

shield fern, n(^w generally' regarded as the most certain remedy

for tape-worm in man. Bound and thread worms in all

animals are more readily got rid of than tape-worm, and are

usually expelled by turpentine, iron chloride tincture, or bitter

infusions. Ascarides in the rectum are evacuated by turpen-

tine and lime water, which is also the most effectual combina-

tion for the destruction of thread-worms in the air-passages or

digestive canal of calves or lambs. By small doses of saline

medicines, by tonics when required, and by careful feeding, it

is important to secure the healthy state of the mucous lining

of the canal, and thus prevent the reappearance of the parasites.

3<^, Cathartics not only purge the intestiaes, they purge

the blood as well. Through the active secreting intestinal

surfaces, they remove water, act as depletives, abate arterial

pressure, and drain away dropsical effusions. Moreover, they

hasten , and increase the separation from the blood of effete

matters produced by the disintegration of the tissues, and of

morbid matters which have found their way into the blood, or

been engendered there. Especially important is this depurative

action of the bowels when the analogous duties of the skin or

kidneys are from any cause impaired. Excrementitious matters

in the blood, even if they do not happen to be themselves a

source of disease, always prove a serious aggravation to any

complaint, often form the pabulum on which contagious germs

fasten and grow, and are especially prone to impair the functions

of the nervous system. Nature herself sometimes endeavours

to remove these deleterious matters by the establishment of'

spontaneous diarrhoea. Whether induced naturally or artifici-
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ally, this depurative action is of especial service in removing

febrile attacks, relieving nervous diseases, curing some itching

skin complaints, combatiag most inflammatory disorders, abating

lameness in' horses, and favouring the healing of wounds.

4ith, Purgatives are further serviceable by producing counter-

irritation ; they attract to the extensive intestinal surfaces an

unwonted amount of blood. In this way may in part be

explained the prompt relief which a fuU dose of physic gives in

congested states of the brain and nervous centres in all animals,,

in wounds and injuries accompanied by irritability and pain, and

ia acute lymphangitis in horses.

5th, Most active cathartics act on the liver, increase secretion

of bile, and hence are termed cholagogues. Eelieving the portal

circulation, they combat congestion of the liver and spleen, and

also of the urino-genital system. Hence their value in torpid

states of these organs. The most important cholagogues are

calomel and other mercurials, which notably increase the biliary

matters of the fseces. Corrosive sublimate given to dogs was

observed by Orfila to produce abundant vomiting of biliary

matter. Manganese sulphate was found by Emelin to induce

an extraordinary secretion of bile. Podophyllin, the amor-

phous resinoid extract of the Podophyllum peltaium or May-
apple, is said to act specially on the liver, slowly develops, its

purgative action, occasionally with some pain and spasm, and in

small doses proves alterative. Dr. A. Eohrig, experimenting

upon curarised dogs, introduced various purgatives into the duo-

denum, and observed the amount of bile excreted through a

glass tube placed in the gall duct. The secretion was most

notably increased by crbton oil, colocynth, jalap, and aloes
;

rhubarb and senna followed next in order ; castor oil and bitter

salts were less effectual; calomel had small effect in re-estab-

lishing the secretion when it had ceased, but had a marked

power of maintaining aiid increasing it beyond the natural time

for cessation.—(Dr. H. C. Wood.) Quinine and other bitter tonics

sometimes prove serviceable in torpidity of the liver ; they do

not, however, appear materially to increase the secretion of bile,

and their beneficial effects in such cases depend, according to

the late Professor Headland, on their striking analogy to the

biUary matter taurine, and their takiag its place in those dis-

orders where from tardy action of the Uver it is deficient. In
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congeston and torpidity of the liver, and in bilious diarrhoea,

and bnious influenza of horses, when the mucous membranes
continue yellow and the bowels irregular, nitro-muriatic acid

exerts a special but not easily explained curative effect.

Esqpectorants. .

Expectorants {ex, out of; and pectus, the breast) increase; the

natural secretions of the mucous membrane lining the fauces,

trachea, and bronchi. Some of them exercise topical effects, as

chlorine, iodiae, ether, tobacco smoke, inhalation of the vapour

of water, and hot fomentations externally. Some astringents

and emetics exert on the throat and upper part of the digestive

tract stimulant or sedative effectsj which are propagated by
reflex action to the air-passages. Others, as ipecacuan, balsams,

gum resins, and antimonials, become absorbed, and, entering the

circulation, stimulate the mucous glands of the respiratory

mucous membrane, through which they are excreted. Expec-

torants are uncertain in their action, even on man, and stUl more

so on the lower animals, in which there is little evidence of

expectoration. Some of the beneflts formerly supposed to be

attained by expectorants are now tolerably certaialy secured by
irrigating the fauces with tepid medicated fluids from a sprayr

'

producer, of which the most effective is worked by steam. In

irritable, relaxed, or diphtheritic sore throats in horses, solutions

of alum, morphine, belladonna, tannin, iron salts, hydrochloric

and carbolic acids, are thus advantageously applied several times

daUy.

Diaphoretics-^—SudoHfm.

Diaphoretics (Sia^opeo), diaphoreo, I throw off by perspiration)

and sudorifics (sudor, sweat; and facia, I make) are similar in

their nature, actions, and • uses. Strictly speaking, the former

increase the insensible, and the latter the sensible, perspiration.

This is, however, a difference only in degree.

In aU the higher animals the skin performs several very im-

portant functions. Besides protecting the sensitive parts alike

from cold and external injury, and being intimately connected

by vessels and nerves with all parts of the body, by diminution

of fluid it regulates animal temperature, and as a pneumatic

Digitized by Microsoft®



54 ACTION OF MEDICINES.

apparatus excretes carbonic acid, and probably also absorbs

oxygen. Tbe excretion of carbonic acid is of such essential

importance to life and health, that asphyxia soon occurs in any

of the higher animals when the functions of the skia are arrested

by covering it over with a thin varnish. The skin is, further,

the channel through which the system ejects a very large, though

variable, amount of refuse fluid, holding in solution various salts

and effete organic matters. These latter are in much greater

amount than is generally supposed. In man, it is estimated

that 100 grains of azotised matter are excreted daily from the

skin (Carpenter) ; and in horses and cattle the quantity must be

at least three or four times greater. Sanctorius' experiments

show that, of eight parts of food taken into the healthy body,

three parts leave it in the faeces and urine, three by the lungs,

and two by the skin. These important excretory functions are

seriously interfered with by cold and damp ; the cutaneous

capHLaries are unnaturally constricted; blood is hence deter-

mined internally, animal heat is unduly raised ; and thus are

constantly produced colds and febrile attacks in hard-worked

and exhausted horses. During those diseases in which the

functions of the kidneys, lungs, or bowels are disturbed oi

arrested, the depurative action of the skin is of the greatest

possible service in preventing the blood from being poisoned by

the accumulation of deleterious matters. In such cases the

skin takes on a vicarious action, and excretes those effete mattel^s

which are usually disposed of by other channels. Such con-

siderations indicate the importance of preserving the skin m a

clean and healthy state. In all animals cutaneous transpira-

tion is the result of two actions ; first, a physical process oi

evaporation, depending on the porosity of the tissues, and occur-

ring alike in animate and iaanimate objects ; and, secondly, £

vital process -of transudation or secretion, analcJgous to thai

occurring in other parts of the body, and capable of being modi-

fied by external agencies. Diaphoretics accelerate the latter o:

these processes, either by exciting the general circulation, as

is the case with active exercise ; or more commonly by stimu-

lating the cutaneous glands and vessels, as is the case wit!

friction, warm clothing, and certain medicines.

In the lower animals diaphoretics are less prompt and certaii

than in man; and this chiefly depends on the skins of quadruped
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being thicker and more plentifully covered with hair or wool,

and on the fact that most medicines of this class are especially

apt to pass off by the kidneys or bowels, rather than by the

skin. Horses naturally perspire more abundantly than cattle,

and are more easily acted on by diaphoretics. Sweating can

scarcely be said to occur at all either in the dog or cat. The
waste fluids which pass from the bodies of men and horses in

cutaneous transpiration appear to be got rid of in dogs by their

frequent micturition, and by the evaporation from their open

mouths and moist extended tongues. The wool-clad pelt of the

sheep, and thick bristled hide of the pig, alike prevent free per-

spiration ; and in these animals sweating medicines are mainly

discharged by, and hence chiefly act upon, the kidneys. The
best and simplest methods of causing diaphoresis in horses or

cattle, are to administer warm diluents freely, apply smart fric-

tion over the surface of the body, and subsequently keep the

animal well covered with horse-cloths, 'and in a dry atmosphere

about 70° Fahr.—the temperature most favourable for the free

action of the skin. In conjunction with this treatment, small

and repeated doses of some of the following medicines should

also be given : ammonium acetate, sweet spirit of nitre, sulphuric

ether, diluted spirits, ipecacuan, volatile oils, Dover's powder, or

antimonials. General stimulants in small doses usually increase

skin secretion ; but when there is undue arterial pressure, as in

the early stage of acute inflammation, sedatives, such as aconite

or even blood-letting itself, by reducing the heart's action and

arterial pressure, also increase skin secretion. Dr. WiUiam
Craig, of Edinburgh, has investigated and brought into notice one

of the most prompt and powerful of diaphoretics—the leaves

and small branches of jaboranoii, a Brazilian shrub, of which a

drachm, infused in water, in twenty minutes causes perspiration

to rain from human patients for four or five hours, and so pro-

fusely that ten to fifteen ounces have been collected. Jaborandi

and its alkaloid have also remarkable sialogogue properties.

Diaphoretics, like other evacuants, become absorbed ; they do

not, however, remain long in the blood ; where the conditions

abeady insisted on are duly attended to, they are attracted to

and stimulate the skin, and are carried out of the body in the

increased secretion they provoke.

Warm and vapour baths,, at temperatures varying from

Digitized by Microsoft®



56 ACTION OF MEDICINES.

100° to 120°, are ready diaphoretics, augment the healthy

functions of the skin, and are used successfully in veterinary

practice. The hydropathic method of sweatidg a patient is

also usefully employed. The patient is enveloped in a sheet

saturated with cold water. Over this are placed three or four

or half-a-dozen large horse-cloths. The legs should be sub-

jected to similar treatment, or rolled in warm bandages. After

the patient has been thus clothed for half-an-hour or an hour,

he will steam and perspire very freely. The sheet and rugs

should then be removed, and the animal dried by hand-rubbing,

and comfortably clothed. This mode of practice has been tried

both with horses and cattle, and seems useful in many cases of

rheumatism, and especially in gross subjects. It should not,

however, be adopted unless with due consideration, and under

competent superintendence.

Diaphoretics are applied to the following useful purposes

:

1st, They restore arrested action and secretion of the skin,

and hence are of eminent service in equalising irregularities of

the circulation, counteracting congestion of internal organs, and

lowering exalted temperature. They are especially valuable in

checking those chills which so frequently usher in febrile and

inflammatory complaints. It would, indeed, be difficult to

estimate how many serious colds, febrile attacks, and inflam-

mations amongst horses are opportunely nipped in the bud by

the use of a couple of comfortable horse-rugs, bandages to the

legs, and a warm diaphoretic drink.

2d, By the determination of blood and nervous influence,

with consequent increase of secretion to the skin, they exert a

species of counter-irritation which is useful in overcoming in-

ternal congestion, and in diminishing such excessive secretion

of the kidneys or bowels as occur in diabetes, in chronic diar-

rhoea, or in the earlier stages of dysentery.

3d, Like other evacuants, they remove superfluous fluid and

morbid matters from the blood, and hence are useful in relieving

febrile, inflammatory, rheumatic, and dropsical diseases. Foi

these important purposes their value is greatly enhanced in

cases where, from any cause, the eliminating and purifying

function' of the bowels or kidneys is impaired or arrested.
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Diuretics.

Diuretics (Si^d, dia, througl^ ; o-ipeta, oureo, I make water) are

remedies which increase the secretion of urine. This may be
effected by large quantities of fluid, or certain saline, resinous,

or other soluble substances, which are absorbed iato the blood,

and thence excreted in the urine. In horses, hard work and
bad food, such as heated oats or musty hay, produce similar

effects. Some substances, as belladonna and henbane, in-

crease the solid as well as the fluid parts of the urine ; whilst

most
,
potash and soda salts by oxidation of effete matters

produce urea ; but diuretics generally, althoiigh greatly aug-

menting the watery parts of the urine, do not increase, but,

on the contrary, usually diminish, the proportion of salts and
organic matters expelled in it in a given time. Mr.' Bowman,
in explanation of this, supposes that aU such medicines stimu-

late the Malpighian bodies, which are intended for the secretion

of the watery parts of the urine, but have no such effect on the

uriniferous tubes or their capillary plexuses—the apparatus

concerned in the secr'etion of the characteristic solids of the

urine. It may be' that diuretics cause so much congestion of

this uriniferous apparatus as to arrest its functions ; indeed,

when the diuretic doses are too large, similar congestion and

arrested function appear to extend to the Malpighian bodies,

completely suspending the secretion of urine.

The diuretics commonly used in veterinary practice are

—

alkalies, with alkaline and neutral salts, which must be given

in moderate quantity, for in large doses they act chiefly on the

bowels ; turpentine, with most resins and many volatile oils

;

sweet spirit of nitre, and most etherous and alcoholic fluids

;

digitalis and cantharides. All diluents and full doses of dia-

phoretics, when not eliminated by the skin, usually act as diu-

retics. Exposure to cold checks the action of the skin, and

favours the action of the kidneys. Active purgatives and mercu-

rials, by relieving congestion of the 'portal system, overcome

congestion of the kidneys, and thus indirectly act as diuretics.

A suitable diuretic ball for the horse is made with half an ounce

each of ni^re, resin, and soft soap. Three-fourths of an ounce

of each of the three ingredients dissolved in water make a good
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diuretic dreneli for the cow. Stonehenge advises for a medium-

sized dog atout sis grains of nitre, lialf a grain of digitalis, and

three grains of ginger, made into a pOl with linseed meal and

water. Another useful combination consists of thirty drops of

sweet spirit of nitre and five grains of saltpetre in a little water.

Diuretics usually act certainly and speedily on all classes of

veterinary patients. Their actions are best ensured by giving

small and repeated doses, by using several together, by encour-

aging the animal to drink tolerably freely of water, thin gruel,

or other bland fluid, and by promoting the excretion of the

medicine by the kidneys, rather than by the skin or bowels.
,

In the treatment of disease, diuretics are used for the follow-

ing important purposes :

—

1st, To maintain or restore the healthy action of the kidneys

in febrile or other diseases, in which the secretion of urine

is diminished or arrested. Although serviceable when dimi-

nished urinary secretion results from functional disturbance of

the kidneys, diuretics are contraindicated when the urinary

organs themselves are congested or inflamed ; further irritation

is then injurious ; rest is required, and the bowels and skin

must for a time be got to perform the chief excretory duties of

the kidneys.

2d, To promote the elimination of poisons from the blood,

a purpose for which diuretics are recommended by Orfila and

other toxicologists, who find that doses of arsenic a^d other

drugs sufficient to poison may be given with impunity, pro-

vided active diuresis be speedily induced. Diuretics some-

times also hurry out of the body, before they do serious harm,

organic poisons taken into the body or formed there as a result

of disease.

Sd, To assist in combating inflammation of most organs,

excepting the urinary, by exciting counter-irritation, diminishing

the fluid parts of the blood, and in more advanced stages by

carrying away products of inflammation, or deleterious matters

accumulated in the system from the general impairment of

secretion.

Ath, To promote absorption of dropsical effusions, by remov-

ing water from the blood, which, in order to recover its normal

density, absorbs the anasarcous or dropsical swellings.

5 th, To augment the proportion of water in the urine, and
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thus prevent the deposition of its solid parts in the Madder or

uritiary passages. For this purpose diuretics are frequently-

used in the human subject, occasionally in dogs and sheep, but
seldom either in horses or cattle, which are little subject to gravel.

Sialogogues.

Sialogogues (a-iaXov, sialon, saliva; and aycoyos, agogos,

evoking) increase the saUvary and buccal secretions. Some are

local irritants, like ginger, mustard, tobacco, and radish ; others,

being absorbed, excite the oral branches of the fifth nerve, and
stimulate the salivary glands and mucous foUicles, as is the

mode of operation of salts of mercury, gold and antimony, of

iodine, jaborandi, and almost aU nauseants. Materia medica

works published even so lately as 1810 often contained upwards

of one hundred sialogogues ; but in the present day remedies of

this class are only used empirically.

Bestoratives.

The growth and repair of the bodies of the higher animals

continually demand many and various materials. Food must

be supplied in sufficient amount and quality to nourish the

blood, whence the textures extract the several materials needful

for their continued restoration. "Water constitutes four-fifths of

the total weight of most animals, is being constantly removed

chiefly by the skin, lungs, and kidneys, and unless restored at

short intervals by suitable simple drinks, great discomfort and

impaired health ensue. Still more imperative is the continual

need of pure air to oxygenatfe and purify the blood, and remove

especially the carbonic acid and waste products which are

excreted chiefly from the lungs and skin. But whether in the

food, or given more directly as restorative medicines, the body

further requires varying supplies of all its many constituents

—phosphorus, specially for blood, bone, brain, and nerves

;

sulphur, for the skin and bile acids ; fats, for cell-growth

generally ; iron, for the blood globules ; salines, for the healthy

restoration of the blood and most other parts.

Essential as these requirements are for animals in health,

they are even more essential for those affected by disease.
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Food then requires to be given with especial care and in an

easily digested form, for in aU serious diseases the digestive

powers are impaired, and require that physiological rest so

necessary to restore efficiency. In many fehrile complaints,

both of horses and cattle, the ordinary grains and dry fodders,

not being digested or assimilated, are apt to produce gastric

derangement. Animals affected by febrile and inflammatory

disorders should therefore be restricted to mashes, gruels,and such

soft food, to which extra nutritive value can be given as

required by the addition of milk and eggs. Pood should never

be allowed to lie long before a sick animal. If not promptly

cleared up it should be removed, and in a couple of hours, or

less time, a fresh supply should be offered. During and after

debilitating diseases, patients fed, as they should be, on small

amounts of rapidly-digested fare, obviously require such food

more frequently than in health. With returning appetite a

sick animal occasionally greedily eats more than is good for

him, and against this contingency well-intentioned attendants

require to be warned. Many bad relapses of colic and lymph-

angitis occur by allowing horses, so soon as they will eat, to

return at once to their full allowance of dry corn and hay.

Unless when affected with diarrhoea, dysentery, or diabetes,

animals do not injure themselves by taking too much water or

watery fluids, but are often rendered uncomfortable, and recovery

is retarded by undue restriction. A supply of water shotdd

always be within the patient's reach. Cold water never does

harm, and is more palatable and refreshing than when given

tepid. Saline matters, chalk, and such simple medicines, some-

times supplied in the drink offered to sick horses, require to be

sparingly added, and if they render the water at all distasteful,

they must be administered in some other way.

Much mismanagement, occurs with regard to the ventilation

and temperature of the habitations of sick animals. Even foi

horses or cattle accustomed to comfortable boxes, a temperature

of 60° to 65° is sufficiently warm. Avoiding draughts, cool ai]

should be freely admitted. No restorative or tonic is so effect-

ual as cool pure air, and it is especially needful in diseases ol

the respiratory organs and zymotic cases.

To the restoration of most sick animals a comfortable bee

greatly conduces. A sick, exhausted horse, who to his disad-
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vantage would continue to stand if kept tied ia a stall, will

often at once lie down and rest if placed in a comfortable box.

In febrile and inflammatory attacks, and in recovery from
exhausting disease, alike in horses and cattle, a wafm rag or

two, and bandages to the legs, help to maintain an equable

temperature, and combat congestion of internal organs ; but at

least twice daily these rugs and bandages should be stripped off,

the skin wisped over, and the clothing at once reapplied. In
fever, when the skin is hot and dry, great comfort results, and
a more natural moist state of skin, and hence more active blood

purification and restoration ensue, from carefully sponging the

body several times a day* with tepid water acidulated with

vinegar, quickly drying, and at once putting on the clothing.

Physiological rest is a great restorative. • The pain accom-

panying most injuries and diseases, and greatly aggravated by
the performing of the natural functions of the part, instinctively

enjoias as much rest as possible. In irritable and inflammatory

states of the digestive organs, the simplest and most digestible

food is accordingly given, and as little duty as possible exacted

from the stomach and bowels. Again, when the kidneys are

diseased, they should be relieved from extra duty, and the skin

and bowels got vicariously to undertake the chief of the excre-

tory service. But when acute disease has passed away, the

gradual use of an affected part generally does good. Exercise

in such circumstances also proves a healthy restorer, improving

appetite, and promoting the various excretory functions.

Of more purely medicinal restoratives those in most common
use are linseed, in the form of gruel, tea, or cake, a most sooth-

ing, palatable, and digestible laxative combination of food and

medicine ; cod-Uver oil, another convenient form of supplying

assimilable fatty matters, especially to dogs and cats ; iron salts,

indicated in anaemia and debility
;
phosphates, prescribed for

Hi-thriving, weakly young animals; salines, where the continued

use of dry food has diminished the normal secretions, and pro-

duced skin eruption and itching, often met with amongst hard-

worked liberaUy-fed horses.

Tonics.

Tonics (tovos, tonos, tone) are agents which increase the

general tone and vigour. They do this mainly by aiding
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nutrition. Eoyle defines them as medicines " possessing the

power of gradually iacreasing the tone of the muscular fibre

when relaxed, and the vigour of the body when weakened by

disease." Dr. Billing, in his First Principles of Medicine, desig-

nates them as " substances which neither immediately nor

sensibly call forth actions like stimulants, nor depress them

like sedatives ; but give power to the nervous system to

generate or secrete the nervous influence by which the whole

frame is strengthened." The late Professor Headland taught

that tonics act primarily and directly on the blood As restora-

tives, and certainly some of them, such as iron-salts and cod-

liver oU, supply the blood with natural materials of which it may

be temporarily deficient. But whatever their modus operandi, all

tonics become absorbed ; many have been, detected in the blood,

and in various of the secretions. They appear to be retained

in the system in larger amount, and for a longer period, than

alteratives or stimulants ; and m weakly subjects in properly

regulated doses they gradually induce a more healthy state,

both of primary and secondary nutrition. Many of them

favour oxidation and excretion, and expedite tissue metamor-

phosis. In whatever manner they act, all tonics, judiciously

administered, produce these obvious effects: they increase the

appetite, the fulness and firmness of the pulse, the activity of

the bodily functions, the muscular power, and the capacity for

endurance. These effects, though somewhat slowly developed,

are usually very well marked, especially when tonics are given

in cases where the appetite is deficient or capricious, the pidse

weak and compressible, and the muscular system soft and

flabby. Given to healthy animals in large and repeated doses,

they do not, however, improve health ; but, on the contrary,

sometimes disorder digestion, and occasionally in men and

dogs cause febrile symptoms. Similar effects are apt to ensue

from their injudicious administration to sick animals. Tonics

resemble general and nerve stimulants, but their action is more

slowly and gradually induced, is more permanent, and' not suc-

ceeded by subsequent depression; whilst the action of stimu-

lants is speedily developed, but proves temporary, and is

succeeded by depression often corresponding with the previous

excitation. In short, tonics give strength, whilst stimulants

caU forth strength previously latent. Tonics also closely
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resemMe astringents, but act more slowly, and, properly used,

exert no corrugating chemical influence.

Tonics are prescribed in indigestion and mal-assimilation,

when these depend on debility; in most chronic and subacute

.
disorders when unaccompanied by acute fever ; in scrofulous and'

other exhaustiag complaints ; and during recovery from debili-

tating disease. Such tonics as quinine and arsenic have in

man a remarkable power of arresting ague and other periodic

diseases, whilst salicylic acid is recently found with almost

equal certainty to arrest rheumatic fever. Tonics are gener-

ally withheld where there is active inflammation or acute

fever; they seldom do ihuch good, unless the bowels be in a

tolerably regular and normal state. To ensure their full efl'ect,

they should be giVen^ in moderate doses, at short intervals, and

for a considerable period. With the absurd idea of making up
for their being carelessly given at irregular and unduly long

intervals, they are frequently prescribed in unnecessarily large

doses, which are very apt to disorder digestion. The mineral

tonics in general use, in veterinary practice, are salts of iron,

zinc, and copper," arsenic, and the mineral acids. The common
vegetable tonics, sometimes subdivided into bitters and aroma-

tics, comprise gentian, quassia, cinchona and its alkaloids, with

such aromatic bitters as anthemis and cascarilla. Alcohol,

judiciously employed, is a most valuable cardiac tonic, reducing

the frequency and increasing the strength of the pulse. Digi-

talis and henbane are also heart tonics, steadying and quieting

irregularity and irritability. Mineral being generally more

active than vegetable tonic^, are more extensively prescribed

for horses and cattle. Many vegetable tonics contain an alka-

loidal or neutral principle of remarkable bitterness., They are

mild, and hence well suited for early convalescence, for cases

where more active medicines might prove irritating, and for

dogs. Cod-liver oil is the only tonic of animal origin pre-

scribed, and its use is confined to canine practice. Cold, in

the form of baths, douches, and sponging, proves a valuable

tonic, applicable for local as well as general purposes, relieving

irritability, bracing up soft flabby textures, and equalising

circulation.-
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Stimulants, Calefacients, or Excitants.

Stimulants promptly but temporarily increase nervous

energy. They do not give strength, Kke tonics or restoratives,

but rather call forth dormant strength. Amongst natural

stimulants are cool, dry air exercise, hand-rubbing, and warmth

variously applied. Medicinal stimulants include alcohol,

ethers, volatile oils, and ammonia. They become absorbed,

and may often be detected in the blood and the various secre-

tions and excretions. They usually excite the organs by which

they are removed from the body, and hence frequently exhibit

subordinate actions as diuretics or diaphoretics. Those which

act with rapidity, such as ammonia and ethers, are sometimes

termed diffusible stimulants ,' but these rapidly-developed effects

are evanescent, and can only be maintained by frequently-

repeated doses. Acting as they do on so many different organs,

stimulants have a varied and extended field of usefulness.

Defective and irregular nervous power, depending upon debility,

is the chief indication for their use.

Stimulants are sometimes classified according to the organs

on which they chiefly act, and the special uses to which they

are applied. General stimulants, such as alcohol, ether,

ammonia, and turpentine, are of signal service in sustaining

the action of the heart and the powers of life in animals

sinking from sudden shock, from loss of blood, and from

poisoning by sedatives and some narcotics. They are effectual

in combating congestion of the lungs, caused either by exposure

to cold or by violent continued over-exertion, in controlling

those shivering attacks which are so often the precursors of

internal inflammation, in moderating eixalted animal tempera-

ture, and in abating tissue waste, as in influenza, typhoid fever,

and other debilitating diseases.

Cardiac stimulants, represented by alcohol, ammonia, tur-

pentine, and digitalis, are specially indicated in failure of

the heart's action from shock, profound anaesthesia, severe con-

tinued labour, or exhausting disease. Used for such purposes,

they sometimes receive the special title of cordials.

Stomachics, such as ginger and the fruits of the umbeUi-
ferse, are stimulants of which the effects are confined to the
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stomacli; they improve the appetite and promote digestion.

CarminatiTes gently stimulate the stomach and intestinal

mucous membrane, excite contractions of the muscular coat, and

expel flatus. The carminatives in general use are spirits and

warm water, ether, ammonia, essential oUs, ginger, aniseed, and

other umbelliferous fruits, asafcetida and other foetid gum resins.

Most active diffasible stimulants are antispasmodic. They

exalt and control nervous force, and thus overcome that de-

pressed and perverted condition of the nerves or nervous

centres on which spasm depends. In combating spasm, par-

ticularly of the intestines, such antispasmodics as alcohol, ether,

ammonia, and turpentine, are conjoined with such anodyne

narcotics as opium or Indian hemp, or such paralysers of motor

centres as conium. Calabar bean, or ansesthetics.

Some stimrdants, such as alcohol, ether, and chloroform, act

specially on the brain and spinal cord, particularly when given

in large doses, and after a brief stage of excitement paralyse

sensibility and consciousness, and form the connecting links

between stimulants on the one hand, and narcotics and anses-

thetics on the other. Some stimulants act specially on the

motor centres and nerves, excite, and in large doses tetanise,

voluntary muscle. The representatives of this class are nux

vomica, strychnine, benzine, thebaine, codeine, and theine.

They are given in chronic paralysis and epilepsy, and in chorea

depending upon debility.

Stimulants, such as belladonna, hyoscyamus, digitalis, and

ergot, with their active principles, directly excite the sympa-

thetic nervous system, and besides sustaining the force and

power of the heart, stimulate other involuntary muscles, control

spasm, rouse the vaso-motor nerves, and counteract capillary

congestion and stasis. Belladonna, hyoscyamus, and stramonium,

three solanaceous plants, with their active principles, besides

more general effects, are mydriatics; they stimulate the sympa-

thetic ganglia and nerves of the eye, consequently dilate the

pupil, and are useful ia ophthalmia and in examinations of the

interior of the eye. Ergot of rye is a general constrictor of the

blood-vessels, and is accordingly used for the arrest of bleeding,

whilst it also specially stimulates the uterus, inducing its con-

traction and the expulsion of its contents.

Electricity and galvanism, although hitherto little used in

F
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veterinary practice, are valuable stimialants. Galvanic currents

have been found serviceable in paralysis m horses and cattle,

depending upon injuries and chronic rheumatism, and in chorea

in dogs. They deserve further trial in obstinate torpidity of the

bowels, and iu the early stages of those cases of wasting of the

muscles of the larynx of the horse which constitute roaring.

Active inflammation and acute fever usually contra-indicate

the use of stimulants for horses and dogs ; but in many such

disorders amongst cattle and sheep, stimulants sensibly used

overcome congestion, equalise irregularities of temperature, re-

move irritability, subdue subacute inflammation, rouse the

excretory organs to healthy activity, and restore that harmoni-

ous working of the bodily functions which constitutes health.

Alteratives.

A large and important class of diseases appear to depend

upon some faulty or morbid materials or actions in the blood.

Such are scrofulous affections and rheumatism, eruptive fevers,

various skiu diseases, typhoid fevers in horses and cattle, with

distemper and several nervous disorders in dogs. A very few

of these blood diseases are readily removed by remedies which

act with almost as much certainty as antidotes. Quinine

promptly cuts short ague and iutermittent fevers in man, sali-

cylic acid controls the fever and pain of acute rheumatism, and

iodine arrests polyuria iu horses. Medicines thus producing with

certaintyspecial curative results arefrequentlytermedspeci/?cs. As
therapeutics become better Understood, the present very limited

number of specifics may probably be increased, and particular

blood poisons may in time have their appropriate antidotes.

These blood diseases, when under medical control, are usually

counteracted and annihilated by a useful class of medicines,

termed alteratives, alterants, or catalytics. As their name indi-

cates, they alter for the better the condition of the system.

They have been defined by Professor Miiller as remedies which

are neither stimulant nor sedative, and have the power of effect-

ing changes in the state of the living solids, and hence in the

functions they perform. They include iodine, sulphur, arsenic,

salts of mercury, antimony, silver, zinc, copper, and lead, alkalies

and saline matters, mineral acids, and carbolic acid, with colchi-
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cttm, Veratnun, and cod-liver oil. They are mostly of iaorganic

origin, are soluble ia some of tjie secretions of the alimentary

canal, are absorbed, and exert in the blood or soft solids their

special influence, neutralising or arresting morbid processes.

Frequently they alter the chemical character of fluids and solids;

they check waste and disintegration of healthy textures ; they

prevent development of bioplasm or degenerate cells; often they

accelerate oxidation, and the consequent removal of effete or

poisonous matters. In excessive or poisonous doses they, some-

times impoverish the blood; thus mercury diminishes its plastic

elements, and causes the development of foetid matters ; whilst

salines induce solution of its fibrine, and increascof its watery

portions. In medicinal doses the curative effects of alteratives,

although often only gradually established, are tolerably per-

manent. Being mostly unnatural to the blood, they do not

long remain in it ; and during their excretion, chiefly through

the skin and kidneys, increase their activity. Alteratives bear

some resemblance to tonics and astringents, and, as pointed out

below, are related to antiseptics and disinfectants.

Although assured by practical observation that alteratives

do counteract or annihilate disease, their modus operandi is not

yet definitely settled. Liebig and other chemists believe that

many diseases, and especially those known as bloOd diseases,

result from and are propagated within the body, by a species of

fermentation; and that alteratives arrest this fermentation, or

establish a species of rival fermentation, which checks that

previously going on within the system. Professor Headland

taught that alteratives act by catalysis or contact, somewhat in

the manner in which spongy platinum, without any change in

itself, causes combination of oxygen and hydrogen, or the emulsin

of bitter almonds resolves the amygdahn into prussic acid and

other compounds, or the albuminoid ptyahn promotes the change

of starch into sugar. The recent investigations of Pasteur, Dr.

Angus Smith, Mr. W. Crookes, Dr. Lionel Beale, Dr. A. E.

Sansom, and other physiologists, show that mineral salts and

acids, with carbolic acid and other bodies, recognisedi be it noted,

as alteratives, arrest fermentation and putrefaction, and destroy

the lower forms of Life, whether occurring without or within the

body. (See Antiseptics and Disinfectants.) The operation of

many alteratives may doubtless be similarly explained., They
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neutralise or destroy raorbid germs, whether developed within

the body or iatrodnced from without ; they probably preserve

or modify the material on which such germs grow and multiply;

whilst many alteratives besides expedite the removal from the

system of used-up or dangerous materials. Some alteratives

have special distiuctive actions. Thus mercurials are found to

deprive the blood of one-third of its fibria, one-seventh of its

albumin, and one-siKth of its globules. Alkalies dissolve fibria,

retard its formation and deposition, and cause its removal in the

uriue. Saliaes resemble alkalies ia their effects, and, when used

for some time, increase, moreover, the alkaline salts of the blood.

Cocoa and its analogues tea and coffee are conservors of energy,

and arrest undue tissue-metamorphosis and excretion of urea.

Alteratives are employed in most febrile and inflammatory

attacks, and in rheumatism. In epilepsy and chorea, unattended

by nervous lesion, and depending upon a faulty state of the

blood, potassium bromide, arsenic, and metallic salts are specially

indicated. Eczema, and other skin diseases, are benefited by
arsenic, sulphur, and potassium iodide. Whilst alteratives

usually require to be given for some time before they develop

their curative results, the tendency which some of them exhibit

to impoverish the blood will indicate the propriety of their dis-

continuance so soon as their desired effects are produced, oi^ any
of their untoward symptoms are presented. '

Many alterative prescriptions are used in veterinary prac-

tice. When acute febrile or inflammatory symptoms are to be

subdued ia horses or cattle, a scruple of calomel is given every

three or four hours, conjoined with a drachm of opium, which
prevents the mercury beiag carried out of the system too rapidly,

and before its desired effects are produced. In the later stages

of inflammation, duriag early convalescence, and ia typhoid
affections, mercury proves too lowering, and saline or alkaline

alteratives are indicated. A useful formula, either for horses

or cattle, consists of two ounces of Epsom salt, one ounce each
potassium chlorate and Mindererus' spirit, mixed with a piat of

water or cold gruel, and repeated twice or thrice daily. An
ounce of sulphur, with a drachm each of nitre and sal-ammoniac,
constitutes a useful alterative draught when mixed with a little

gruel, oil, milk, or treacle-water, to ensure the proper admixture/
of the sulphur. A drachm each of nitre, sal-ammoniac, ginger.
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and gentian, repeated thrice daily, either ia bolus, or draught,

is prescribed both for horses and cattle. In colds, febrile

attacks, and the second stages of many inflammations, a useful

alterative draught consists of two ounces Epsom salt, one ounce

potassium chlorate, and ten minims hydrochloric acid, dissolved

in water, gruel, or beer, and repeated twice daily. In rheu-

matism, a drachm each of potassium iodide, nitre, and sodium

carbonate, with or without sulphur, prove useful, especially if

acute symptoms have been previously counteracted by calomel

and opium, or other more powerful remedies. Change of food

and of air, properly regulated exercisei rock-salt in the manger

or box, and electricity, afe included amongst alterative remedies.

Astring&nts.

Astringents (ad, to ; and stringo, I bind) corrugate the

softer animal solids and coagulate the fluids. They comprise

cold, in the form of baths and freezing mixtures, the mineral

acids, and most of the soluble salts of the m-etals, aluminium,

zinc, iron, lead, copper, mercury, and silver. Astringents of

vegetable origui include tannic and gallic acids, oak bark, galls,

catechu, and creasote ; many owe their effects chiefly to the

tannin they contain. Most astringents produce, in the first

instance, a topical chemical action. Concentrated metallic

solutions unite with the elements of the tissues, diininish-

ing their bulk' and solubility. Most vegetable astringents,

in large amount or concentrated form, tan them, causing their

partial conversion into leather—the tdugh, insoluble tanno-

gelatin of chemists. This chemical action, exerted equally on

dead and living tissues, on the living tissues is, however,

speedily succeeded by a vital constringing effect. Textures

become lessened in volume, their blood-vessels diminished in

calibre, their exhalations and secretions decreased. The^e

primary local impressions often produce beneficial reflex actions.

Cold applied to the loins often arrests bleeding from the uterus;

ice swallowed checks bleeding from the nose or lungs ; astrin-

gents to the mouth and fauces occasionally relieve atony of the

respiratory mucous lining. But astringents sometimes have a

still mpre extended action ; most of them become absorbed, and

constriage the unstripped muscular fibres of the arterial and
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capillary vessels, and of the mucous membraues and glands,

giving firmness to the pulse, promoting digestion, and improv-

ing general health. In producing- these effects, astringents

resemble tonics, and, in practice, may be substituted for themi,

or combined with them. The most marked difference between

them probably consists in the vital action of astringents being

preceded by, and resulting from, a purely chemical effect.

Astringents are prescribed internally to counteract relaxa-

tion with the morbid conditions dependent thereon, to arrest

excessive mucous secretion resulting from defective tone, and

to stay haemorrhage. Ergot of rye has 'a special power of

contracting involuntary muscular fibres, and hence acts as a

styptic, whether when swallowed or when its active principle,

ergotine, is injected hypodermically. As external agents,

astringents counteract relaxation and excessive secretion both

of serum and pus ; suppress pale flabby granulations ; hasten

the formation of healthy cicatrices ; diminish the volume of

protruded organs, and thus facilitate their return, as in cases

of protrusion of the rectum or uterus ; coagulate blood, and as

styptics stop the mouths of bleeding vessels ; constringe dilated

and paralysed capillaries, and hence remove inflammation,—

a

mode of treatment specially applicable to slight contusions,

conjunctivitis, and other cases of circumscribed and superficial

inflammation. The internal use of astringents should be

avoided in serious and extensive inflammation and fever, and

in undue irritability of the alimentary canal. Their local appli-

cation is usually contra-indicated where the parts are abnormally

hot, dry, or tender. In such circumstances they cause irritation.

Hmollients.

EmoUients (moUio, 1 soften) soften, soothe, and relax the

parts to which they are applied. They resemble demulcents

;

and besides the various substances already mentioned as be-

longing to that class, they iaclude poultices, fomentations,

moistened hnt, flannel, sponge, or spongio-piline, with hot

water, soap and water, decoction of poppies, oil, glycerin, lini-

mentum calcis, starch powder, and fuller's earth. They are

opposed to astringent tonics. They are serviceable in the

earlier stages of inflammation for effecting resolution ; in the
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more advanced stages for promotmg. supptiratioii ; in all stages

for relieving heat, tension, and pain. Although serviceable for

softening and cleansing wounds, they are generally unsuitahle

for those likely to heal by first iatention or adhesion.

Refrigerants.

Eefrigerants {frigeo, I am cold) reduce or moderate the

excessive temperature of those parts of the body vdth which
they come iato actual contact. They act as local tonics and
stimulants, and sometimes remove circumscribed and superficial

inflammation, especially*in parts of low organisation. Cold air

and cold water are not only the most common, but the most

convenient refrigerants. All solid substances in becoming fluid,

absorb heat, and this fact suggests the expediency of dissolving

in the water, immediately before application, such saline matters

as common salt and nitre, or common salt and ammonium
nitrate or chloride. Alcoholic, etherous, and other volatile fluids,

are also employed as cooling lotions, and are effectual on account

of their abstracting heat duiiag evaporation. Saline and some

other refrigerants, when given internally during fever and in-

flammation, are often useful in relieving thirst. They usually

reduce exalted temperature, and expedite recovery, probably in

virtue of some alterative, antiseptic, or stimulant property. The

healthy glow or reaction which follows the use of refrigerants,

whether employed internally or externally, usually affords some

criterion of- their curative value. In excessive doses, as when
ice or ice-cold water' is freely and rapidly swallowed, dangerous

sedative effects sometimes ensue, especially in weakly or ex-

hausted subjects.

In using refrigerants externally, when the temperature is

to be reduced below the point that can be attained by cold

water frequently renewed, or with saline matters dissolved in it,

the usual appliance consists of ice, broken small, and mixed

with about half its weight of salt, the mixture being applied

either in a gauze bag or in a thin metallic vessel. A piece of

metal immersed in the freezing mixture is occasionally applied

to the part. Such treatment is appKcable to cases of sprained

tendon, open joint, chronic rheumatism, simple and deep-

seated ophthalmia, and phrenitis, and also in relieving the
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irritation of ulcerating and other -wounds. So entirely does

extreme cold, or congelation, as it is termed, remove sensation,

that ahscesses have been opened, and other minor operations

performed, without pain. The skin shortly becomes bloodless

;

the subjacent parts tense, firm, and numbed ; congestion dis-

appears ; while superficially inflamed structures recover their

tone. The cold application, repeated several times daily, may
be continued for five or ten minutes ; but to avoid undue re-

action, cold water should for some time after be appUed. In

the human subject congelation was successfully used by Dr.

Arnott in the treatment of erysipelas and other skin diseases

;

but, as the vitality of the chilled parts is apt sometimes to be

unduly reduced, with the results of languid circulation, and

even of sloughing, care must be taken to employ ice and other

active refrigerants with caution, to avoid their application too

suddenly or for too prolonged a period, and to moderate the

reaction, which is sometimes dangerously violent.

Sedatives.

Sedatives {sedo, I calm, or aUay) depress nervous force.

They are sometimes termed antiphlogistics, or depressants.

They include blood-letting, aconite, prussie acid, tartar emetic,

and hellebore. Through the mucous surfaces, the skin, or wounds,

sedative medicines find entrance into the blood, are conveyed

to the nervous centres or nerve^j blunt reflex irritability, and
derange and depress the functions of most of the vital organs.

They have a tolerably uniform action on man and the several

domestic animals. They reduce the force and frequency of

the pulse, diminish arterial pressure, decrease the number of

the respirations, lower animal heat, and hence are serviceable

in combating febrile attacks, and inflammation of the lungs,

intestines, and other organs. Eelaxing muscular fibre, they
control spasm. They destroy life by syncope, or arrest of the

heart ; or by asphyxia, or arrest of the respiratory movements.
They are opposed to stimulants ; they bear some resemblance
to narcotics, but differ from them in causing little preliminary
excitement, and little effect on the brain proper.

Sedatives include a number of medicines, which, although
they have depressent actions in common, exert their effects on
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different organs, and are applicable to different therapeutic pur-

poses. Many possess subordinate actions and uses. Thus
antimonials are emetic as well as sedative. Aconite, in addi-

tion to its reducing the heart's action, has a curious anses-

thetic effect, which renders it a useful application in rheumatism

and neuralgia. Many, irritant and corrosive poisons have

secondary sedative effects.

Sedatives are conveniently divided into two groups—(1)

those which act more primarily and prominently on the heart

;

and (2) those which act more notably on the spinal cord, and

are sometimes distinguished as depresso-motors.

(1.) Aconite is the best illustration of a heart sedative. It

attacks the heart, or its contained ganglia, causes gradual dila-

tation of the ventricles, and slower, feebler action ; in poisonous

doses, withia a minute it produces fatal syncope ; it acts upon

the heart even when removed from the body, exhausting its con-

tractility. In moderate doses it reduces the force and frequency

of the heajt beat, lowers arterial pressure and temperature, and

controls spasm. Tartar emetic, in men, dogs, and cats, dimin-

ishes the heart's action; but, according to the. dose in which it

is given, is besides emetic, expectorant, diaphoretic, and a gastro-

intestinal irritant. Veratrum and its alkaloid veratriae rank

both as heart and spinal sedatives, produce muscular weakness

and trembling, clonic spasms, progressive declension of the heart's

action, probably caused by direct effect on the heart muscle

and its contaiaed ganglia. Veratriae is irritant, causes preh-

minary excitement, convulsions, muscxdar paralysis, increase and

subsequent steady lowering of the pulse and blood pressure.

Prussic acid is a tolerably general paralyser and sedative, but

acts primarily and prominently on the cerebro-spinal axis

;

attacks directly the heart and its contained ganglia; ia full

doses causes gasping, tetanic or clonic convulsions, and death,

in a few minutes, from cardiac or respiratory arrest. Digitalis,

long included amongst sedatives, although in moderate doses

slowing the action of the heart, is in reality a heart stimulant

and tonic. The Borneo and Madagascar arrow-poisons, and

the Java Upas antiar, rapidly paralyse and arrest the action of

the heart. The cobra poison, in fuU doses, is also a deadly

cardiac sedative.

(2.) The following are some of the more important spinal
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sedatives or depresso-motors :—Lobelia, wHch in some respects

resembles tobacco, constitutes a connectiag link between seda-

tives affecting the heart and those affecting the spinal cord.

It is a local irritant, and causes vomitiag, followed by musculax

prostration, stupor, coma, and convulsions. Tobacco and its

alkaloid nicotiue are rather complex ia their actions, are

topical irritants, paralyse the brain and motor nerves, cause

relaxation of muscles, but in certaia doses excite the medulla,

producLQg cardiac and general tetanus. Calabar bean causes

muscular tremors and relaxation, suspension of reflex irritability,

and death by paralysis of respiration. It has been used in

tetanus, and for contracting the pupil, and is the physiological

opposite of strychnine. Curare, also called woorali—a South

American arrow-poison—paralyses the motor system, is allied

to Calabar bean and coneiae, and antagonistic to strychnine.

Potassium bromide causes progressive paralysis, depression of

temperature, asphyxia, or cardiac arrest in diastole ; the cere-

brum is mor6 affected than by Calabar bean. It is prescribed

to lessen reflex activity in epilepsy and other spasmodic dis-

eases. Hemlock and its alkaloid coneine are paralysers of

motor nerves ; their peripheral extremities are probably primarily

attacked ; the hind limbs are first affected ; clonic spasms occur;

cessation of respiratory movement Idlls ; neither consciousness

nor sensation is impaired. Its physiological opposite is strych-

nine. Water hemlock also causes giddiness, reeling, and para-

lysis of the functions of the cord. CEnantha crocata, -the

umbelliferous hemlock water dropwort, is also a depresso-motor

poison. Seventy-four cattle, belongiag to Lord Dunraven, turned

out to grass at Adare, County Limerick, in 1873, ate the fresh

leaves of the plant, and forty-three died, foaming at mouth,

shiveriQg, reeling, staggering round in a circle, with rapid and
laboured breathing, tetanic spasms, ajid death within a few

minutes. Amyl nitrite is very volatile, when inhaled acts

rapidly on the motor tract of the cord, causes hurried, panting

breathing, muscular flaecidity, loss of reflex action, and fatal

failure of respiration, but without impairment of consciousness

or sensation. Chloral hydrate occupies debateable ground be-

tween sedatives and narcotics ; affects the brain, causing sleep

;

sensibility and reflex irritability are blunted ; the muscles are

relaxed ; the pupils dilated ; respiratory movements gradually

Digitized by Microsoft®



BLOOD-LETTING. 75

and, fatally paralysed. It is prescribed to allay reflex irrita-

bility and spasm. Bromine exerts a special sedative influence

on the sympathetic or organic system, as well as. on tbe nerves of

common sensation, reduces vascular tension, and thu^ diminishes

secretion. Cold, properly regulated, is a powerful sedative. Dr.

Chapman has shown that ice appUed to the spine acts as a seda-

tive to the spinal cord, diminishing excessive muscular tension,

as of tetanus, epilepsy, or chorea, and lessening undue irrita-

bility and excretion, as of the bowels in dia,rrhoea or dysentery.

Blood-letting, the most prompt and powerful of sedative

remedies, is also on that account the one most liable to abuse.

It is chiefly serviceable in the earlier stages of acute inflatoma-

tion of the pleura, peritoneum, brain, and feet, and in apoplectic

affections—^in fact, wherever there is high fever, with a tense,

firm, incompressible pulse, or a full, slow, indistinct pulse. It

lessens the quantity of the blood, reducing especially the pro-

portion of the red globules and fibrin, and to a lesser extent the

albumin and saline matters; whilst, by diminishing vascular

tension, it weakens the force of the circulation. Hence, judi-

ciously used, it may relieve venous congestion, counteract undue

reaction, stay the progress of acute inflanunation, favour absorp-

tion, and render the system more amenable to subsequent treat-

ment. In all cases where the operation is called for, either in

horses or cattle, blood may generally be taken to the extent of

four or five quarts. The exact quantity must, however, depend

entirely upon the circumstances of the case. Blood shoiild flow

freely until its abstraction has made a decided effect upon the

volume and strength of the pulse, or until the patient shows the

earliest symptoms of nausea. Blood should be drawn rapidly

from a large opening, as its important effect in relieving tension

of over-distended capillaries is thus produced more rapidly and

decidedly, and with less expenditure of the vital fluids. The

jugular vein on either side is usually selected for the operation,

and is safer and more convenient than any other vesseL Bleed-

ing from arteries is more troublesome, and not more effectual

than from veins. Topical blood-letting is rarely practised

amongst the lower animals; but in cases of weed and acute

laminitis many successful practitioners stiU prefer to draw blood

by carefully paring away the crust at the toe, laying open the

minute vessels, and immersing the foot in hot water or a warm
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poultice. Except in expert professional hands, fleams are much

safer than the lancet, which occasionally in restive horses makes

an ugly gash. If practicable, the horse should be bled with his

head erect; for in this position the nauseating effects, which

show that no more blood can be spared, are most noticeable.

It is not very safe to bleed a horse when he is lying down, and

never, in any case, to the extent of causing fainting. When
enough blood has been taken, the edges of the wound must be

brought accurately together, and secured by a pin, round which

should be wound some thread, tow, or hair. Although blood-

letting is assuredly a valuable remedy in the early stages of

acute inflammation in vigorous animals, it must not be applied

in all cases or in all stages of inflammation. It is always

injurious in young weakly subjects, in the later stages of disease,

in epizootic and eruptive fevers, and, indeed, whenever the pulse

is small, quick, and weak. A horse or cow should never be

bled if the pulse is small, soft, or very quick, for a pulse of this

kind indicates weakness; and bleeding in all such cases increases

exudation and effnsion, instead of preventing them, whilst it

unnecessarily debilitates the patient, retarding his recovery, and

diminishing his capacity of coping with and throwing off the

disease. In dogs blood-letting is rarely advisable. In aU

animals the finger should, during bleeding, be placed upon the

pulse, so as to note any changes in its force and frequency; and

if, whilst the blood flows, the circulation gets quicker and weaker,

and begins to flutter, be assured the treatment is erroneous: at

once take away the blood-can, pin up the woiind, and beware

of prosecuting further the sedative treatment. Such a mischance

should, however, never happen ; for whenever there is the least

question as to the propriety of blood-letting, give the animal the

benefit of the doubt, and avoid a remedy, of which the reducing

effects are so serious and so slowly repaired.

Narcotics.
^

Narcotics (vdpKwrK, narkosis, a benumbing) are mostly sooth-

ing and stupefying remedies. They include anodynes given for

the relief of pain, and hypnotics or soporifics given to induce

sleep. They were defined by the late Professor Headland as

" medicines which pass from the blood to the nerves or nervous
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centres, wMcli act so as first to exalt nervous force, and then to

depress it ; and have al^o a special action on the intellectual

part of the brain." They have heen classified, as inebriants,

soporifics, and deleriants ; and include opium, Indian hemp,
belladonna, hyoscyamus, camphor, and tobacco. Large doses

induce depression and stupor, preceded by comparatively little

excitement, and usually cause death by coma ; but in the lower

animals the spinal cord, as well as the brain, is notably impli-

cated, and spasms and convulsions are apt to interrupt the stupor.

Some narcotics,' such as beUadonna, hyoscyamus, and Indian

hemp, cause considerable, preliminary excitement, and in large

doses delirium, and form the connecting links, as it were, between

narcotics and such stimulants as alcohol and ether. Narcotising

the cord as well as the brain of the lower animals brings these

narcotics into near relationship with such depresso-motors as

hemlock. Calabar bean, and chloral.

There is considerable diversity in the action and uses of the

several narcotics, and the same narcotic furthe]^ comports itself

differently according to the dose and other modifying conditions.

Opium is described by Dr. John Harley "as a hpynotic which

includes anaesthesia, and an excitant which includes cramp and

convulsions." It has more direct effect on the brain than other

narcotics ; but in the lower animals this brain action is not so

notable as in man ; full doses also cause more preliminary

excitement in animals than in man ; induce in horses more

delirium than in dogs or men ; leave in all animals nervousness

and muscular weakness
;
poisonous doses induce deep sleep,

death by coma, often interrupted by convulsions, and with

gradual weakening of the respiratory function. No narcotics

are so generally valuable as opium, and its alkaloid morphine,

in antagonising sleeplessness, spasm, and pain. Belladonna

causes more preliminary excitement than opium; large doses

produce delirium rather than stupor
;
properly regulated doses

stimulate the heart and vascular system ; it dilates instead of

contracting the pupil. Henbane resembles beUadonna, but

paralyses more notably the cerebrum and motor centres, and

stimulates less powerfully the sympathetic ; it dilates the pupil,

diminishes mucous secretion, and relaxes muscular fibre. Indian

hemp induces hallucinations and delirium rather than stupor,

increases rq,ther than diminishes secretion, and is chiefly used
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by veterinarians as an antispasmodic in tetanus. Camphor in

large doses poisons birds and dogs, causes delirium with convul-

sions, stupor, and death, usually from respiratory arrest ; it is

prescribed as an anodyne. Tobacco, especially in full doses,

paralyses the cerebral functions, and is hence allied with nar-

cotics as well as with sedatives. Cocculus Indicus and its

active bitter principle picrotoxia cause giddiness, convulsions,

and coma, and are sometimes used to stupefy and take fish and

game. Chloral hydrate acts on the intellectual and motor

functions, soothing irritability and causing sleep ; ia full doses

it narcotises the cranio-spinal axis, and arrests respiratory move-

ments. Carbolic acid exerts somewhat sunUar effects, causing

delirium and death by coma, and arrest of the respiro-cardiac

functions ; but with these narcotic effects it conjoius notable

irritant and antiseptic properties.

Narcotics are given to relieve inordinate nervous action.

They abate the spasms of colic, chorea, and tetanus ; diminish

the irritability and excessive discharges of chronic cough, broii-

chitis, diarrhoea, and dysentery ; alleviate gastrodynia and chronic

vomiting in dogs ; and blunt the pain of wounds, rheumatism,

pleurisy, and other inflammations. To ensure their full effects,

they are given at intervals of one or two hours. Most narcotics

contain concentrated active principles, which can be conveiiiently

and effectually used hypodermically.

AncBsthetics.

Anaesthetics (a, a privative ; and ai'o-^ijo-ts, aisthesis, sensation)

are agents which produce insensibility to external impressions

and to pain. They are represented by chloroform, ether, and
laughing gas. They resemble narcotics in their general action;

but their peculiar distinctive power of extinguishing sensation

demands for them a separate consideration.

The possibility of inducing anaesthesia seems to have been

thought of at a very early period. Dioscorides speaks of man-
drakes

,

being employed for causing insensibility td pain. As
early as the third century the Chinese are said to have used a

preparation of hemp to induce anaesthesia during surgical opera-

tions ; while, about the end of the seventeenth century, Augustus
IL, king of Poland, underwent an operation, which, on account
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of tile use of some secret agent, is said to have been unaccom-

panied by pain. In the beginning of the present century. Sir

Humpliry Davy used nitrous oxide for causing iasensibUity.

About 1831 etber was known to ansestbise tbe lower animals,

and relieve astbma in human patients. It was first used to

produce ansestbesia in man in America, on September 30, 1846,

by a Mr. Morton, in tbe extraction of a tootb, and shortly after-

wards was generally used for surgical operations. On this side the

Atlantic it was first given in London, December 19, by a dentist,

and two days later by the celebrated Listen. In the succeed-

ing February it was first used in midwifery by the late Sir

James Y. Simpson, who, before another year had elapsed, dis-

covered the more potent and convenient chloroform. It had

been known for some time as a chemical curiosity; some of its

effects on the lower animals had been observed by Dr. Mortimer

Glover in 1842, and by Flourens in March 1847; but its

ansesthetic power on man was discovered on November 4,

1847, by Professor Simpson, in an experiment made with a

small quantity on himself and some friends. Siace that date its

employment has spread over the habitable globe ; it has relieved

the sufferings of thousands, and saved the lives of hundreds,

—

probably, indeed, of more than ever have been saved by any

single remedy, however ancient or valuable. Although many

other anaesthetics have siace been tried, none of them have

proved so safe and serviceable as chloroform and ether.

Ansesthetics being volatile or gaseous are usually introduced

. into the system through the lungs ; they have a remarkable

power of diffusion ; but how they determine their characteristic

effects is not easily explained. It has been"' stated that they

impair oxidation, that they contract and teW to liquefy the

blood globules, that they exert a direct effect on the nerve

textures. But in what manner soever they estabhsh their

action, the brain and nervous centres are speedily affected ; and

three tolerably distinct stages are noticed in the operation of

the ansesthetic. (1.) The cerebral functions are exalted and

deranged, much ia the same way as by full doses of alcohol,

but are presently depressed, causiag gradual unconsciousness,

suspension of special sense, and bluntiag of sensation. (2.)

The cerebellum and spinal cord are swiftly iavolved ; the mus-

cles are relaxed, common sensation is suspended, breathiug is
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quiet and automatic, unconsciousness is perfect. This is the

stage required for all serious operations. The anterior or motor

centres, it should be remarked, are not so readily or so fully-

acted on as the posterior or sensory centres. (3.) The centres

of the sympathetic and the medulla are the last to yield to the

continued action of the anaesthetic, and as they are acted on,

the involuntary processes of organic Hfe become arrested ; reflex

actions fail to be excited; respiratory movements are stayed,

and the heart ceases to beat.

The symptoms of anaesthesia in the lower animals do not

materially differ from those in man, and, according to Dr.

Marshall HaU, are more uniform and perfect. In the first

stage, salivation and coughing sometimes occur, the respira-

tions are deep and somewhat hurried, the pulse quickened, the

surface-heat raised, the limbs moved about irregularly. During

this stage in man peculiar sensations and sounds are perceived,

and incoherent expressions are uttered. In all animals general

insensibility gradually supervenes, the conjunctiva loses its

reflex irritability, the pupil is dilated, the pulse becomes soft

and slow, the muscles are relaxed, excretion of carbonic acid is

diminished. Nausea and vomiting occasionally occur. Dogs

sometimes whine as if uneasy or suffering. Even during the

full action of the agent there is sometimes observed quivering

of the muscles, which renders the performance of delicate

operations somewhat difficult ; occasionally there is dangerous

depression of the action of the heart, especially when full

doses are very rapidly inhaled. In the lower animals, as in

man, anaesthesia may, however, be safely kept up for many hours

continuously. The degree which it is advisable to produce

necessarily varies much ia different circumstances. When
relief of pain or of irritation is sought, paralysis of sensation

without loss of consciousness suffices ; when a painful operation

is to be undergone, the patient must be rendered insensible and
unconscious. The inhalation, however, must be at once stopped

whenever the pulse,which shotddbe carefullywatched throughout,

becomes irregular, embarrassed, or feeble; when the breathing gets

slow, shallow, or noisy; when the pupil dilates; or when irrita-

tion of the conjunctiva fails to excite reflex action and bliakinw.

Anaesthetics, even when free from pungency, require

to be breathed mixed with air, usually to the extent of
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twenty times their volume. When inhaled undiluted, or when
air is excluded from the patient's lungs by the apparatus for

administration, or in any other way, asphyxia occurs; and most,

of the accidental deaths from anaesthetics, whether in men or

the lower animals, are thus accounted for. When deadly
anaesthesia is produced, the most important restorative is fresh

air, which must be got into the lungs by the operator gently

blowing at intervals into the patient's mouth or nostrils, or

carefully using a pair of bellows, alternately pressing upon and
releasing the ribs, and thus imitating the respiratory move-
ments ; whilst the tongue is drawn out, to prevent its interfer-

ing with access of air. Eespiratory movements may also be

encouraged by dashing cold water over the head and neck, by
stimulating clysters, by pricking the throat with needles, espe-

cially over the track of the phrenic nerve, and by the cautious

use of the galvanic battery. Congestion of the right side of

the heart may be relieved by a moderate bleeding from the

jugular vein. Until partial consciousness takes place the

patient is unable to swallow, and hence any attempt to ad-

minister stimulants is dangerous.

The mode of dying and the post-mortem appearances vary

somewhat with the rapidity of the poisoning. Where human
patients have rapidly inhaled chloroforrd or other anaesthetics

death has occa:sionally resulted from cardiac syncope. In the

lower animals, however, this is very rare; the respiratory

centres are gradually paralysed, respiratory movements cease,

death depends on asphyxia, the pulse continues to beat after

the respiratory movements cease. Hence the value of artificial

respiration in restoring patients from profound anaesthesia.

The blood is dark-coloured and imperfectly coagulable ; rigor

mortis comes on naturally; the lungs are seldom congested

;

the veins throughout the chest are charged with dark .blood

;

the right side of the heart is overfilled ; the left side nearly

empty; the brain and nervous centres are seldom congested.

There are some difficulties and disadvantages in the use of

anaesthetics in the lower animals. Horses have generally to be

thrown down before the inhalation can be effected. A skilled

assistant is necessary to regulate the administration; nausea

and depression occasionally continue for several hours. Anes-

thetics have, however, been successfully exhibited in all formid-

G
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able surgical operations. In parturition they afford, as in

human patients, immunity from pain, but do not interfere with

the force or frequency of the involuntary contractions of the

uterus. Where the neck of the uterus in cows or ewes,

arrived at the full term of gestation, continues spasmodically

closed in spite of regular labour pains, and where manual efforts

to expand the passages have been vainly persevered with for

several hours, anaesthetics sometimes prove serviceable. In

false presentations in the mare, the straining is sometimes so

violent that the practitioner is powerless to rectify the foetus

until anaesthesia has been produced. For relieving the irrita-

bility and pain of such diseases as enteritis, peritonitis, pleurisy,

and laminitis, and for obviating the spasms of tetanus, colic, and

asthma, a low degree of anesthesia proves useful In some of

these cases diluted solutions are injected into the rectum, and

exert, often by reflex action, an anodyne effect on painful con-

ditions of the digestive, urinary, or genital organs.

Local anaesthesia is producible without interfering with

general sensibility or consciousness. Lint saturated with the

volatile agent may be laid over the circumscribed spot ; or, with

a spray producer, a finely divided stream may be directed upon

it. Within a few minutes—often indeed in a few seconds

—

the peripheral extremities of the sensory nerves are paralysed,

and sensation entirely removed. The agents generally used

are ether, alone or mixed with chloroform, or with alcohol. On
account of its rapidity of action. Dr. B. W. Eichardson recom-

mends a mixture of equal parts of ether and amyl hydride.

Freezing mixtures (p. 71), and even electricity, have somewhat

similar benumbiag effects. Local anaesthesia has been used by
veterinarians in castration, removing tumours, probing and excis-

ing fistulse, opening abscesses, reducing herniae, extracting teeth,

inserting setons, firing, and neurotomy. Those who have used

it most do not, however, give it an unqualified approval, and

often find that the subsequent healing of wounds is tardy and

unsatisfactory, and too frequently accompanied by suppuration

and sloughing. The risk of such untoward results is dimin-

ished by lowering as little as possible the vitality of the part,

anaesthesing slowly, not too deeply,. and only for a very short

periodi

Chloroform and ether, the only anaesthetics used in vete-

Digitized by Microsoft®



ETHER AND CHLOEOrORM THE BEST ANAESTHETICS. 83

rinary practice, 'will liave detailed consideration hereafter ; but

a few of the volatile bodies which have also been used as

anaesthetics demand brief notice. The various substances of

the methyl series^—of which chloroform (C H Clg) is the best

anaesthetic representative—are mostly narcotic. Proxylic or

wood spirit, or methyl alcohol (C H^ 0), and methyl hydride

or marsh gas (C HJ, are feebly anaesthetic. Carbon tetrachloride

(C Cl^, a heavy colourless liquid, anaestheses both men and

animals. Methyl chloride, or chloromethyl (C Hg 01), usually

obtained by the action of hydrochloric acid upon methyl

alcohol, has a low specific gravity and boiling point, is unstable,

has been used in surgical operations in man, and requires to be

given rapidly, without much admiKture of air. It is soluble in

water and ether, the solution in the latter, according to Dr.

Eichardson, being one of the most perfect anaesthetics. Methyl

bichloride contains an atom of chlorine less, and an atom of

hydrogen more, than chloroform ; is represented by the formula

C Hg Clg ; is volatile, pleasant to inhale, but not so safe as ether

or chloroform. Acetone, chemically regarded as methyl acetyl

(C Hg, Cg Hg 0), is more acid and irritating than anaesthetic.

Several members of the ethyl series-r-nitric, hydrochloric,

acetic, and formic ethers—^have been subjected to careful experi-

ment, but none have been found so safe and serviceable as

ether (Cg Hj)^ 0. Aldehyd (C^ H^ 0) readily acts as an

anaesthetic, but is somewhat uncertain and irritant. Chloral

hydrate (C^ H Clg O, H^ 0), at ordinary temperatures being a

solid, cannot be inhaled ; large doses, when swallowed, produce,

however, anaesthesia, but only ia conjunction with deadly

narcosis. Croton-chloral hydrate (C^ Hg Clg 0, H^ 0), a crys-

taUine soM, resembling chloral hydrate ia odour and taste, is a

curious illustration of a partial anaesthetic; in fuU doses it

paralyses the cerebral functions and those of the fifth nerve,

but does not, lite diloroform or ether, remove general sensi-

bility.

Amyl hydride, or hydramel (Cj H^j H), a derivative- of

amylic or potato spirit (C^ Hi^ 0), is obtained from! Ameri-

can petroleum, has the specific gravity -625, boUs at 86°

Fahr., and has been used as an anaesthetic by Dr. B. W.

Eichardson. Pigeons, rabbits, and Guinea pigs, placed in an

atmosphere of 35 to 40 per cent of amyl hydride, are rendered
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inseDsible in less than one minute, are deeply narcotised in two

minutes, but the effects pass away with about the same rapidity

as they are produced. Slight muscular movements precede the

calm sleep ; scarcely any appreciable reduction occurs in the

animal temperature until continued inhalation is pushed nearly

to a fatal issue, when the temperature suddenly falls from l-|-°

to 2°, the pupils dilate, and presently heart and lungs cease to

act nearly simultaneously. The heart is fully charged with

blood, which on the right side is darker than usual ; but coagu-

lation is not interfered with, the corpuscles show no change,

the lungs are not congested, the voluntary and semi-involuntary

muscles long retain their irritability. In human patients amyl

hydride has been used in dentistry and other short operations.

For similar purposes Dr. B. W. Eichardson has also recommended

(Medical Times and Gazette for 1871) a mixture of amyl

hydride with methyl bichloride ; and more recently a i^iixture

of equal parts of amyl hydride and ether, the product being

slower and more persistent in its effects than the hydride alone,

• and adapted either for general or local ansesthesia. Amyl nitrite

(Cj Hji NOj) requires to be used with especial caution. It

appears to paralyse the sympathetic nervous system, and in

larger amount to increase arterial tension and throbbing of the

heart and arteries.

Ethylene, or defiant gas (Cg HJ, is a powerful, but not

very safe, ansesthetic. Conjoined with marsh gas and carbonic

oxide, it is present in coal gas, which was twenty years ago

used by the late Mr. Barlow and myself at the Edinburgh

Veterinary CoUege for horses, cattle, and dogs ; was found to

act almost as effectually as chloroform, but to leave considerable

nausea and depression. More safe and manageable than the

coal gas, and not far behind chloroform and ether in general

utility as an ansesthetic for veterinary patients, is coal naphtha,

the repeatedly rectified distillate of coal tar, sometimes sold as

Tennant's Ansesthetic Liquid. Benzine (C^ Hg), another of the

light hydrocarbons derived from coal tar or American petro-

leum, is also anaesthetic, and is generally used by entomologists

to narcotise their specimens. The oily, fragrant Dutch liquid,

or ethylene dichloride (Cg H^ C\), although favourably regarded

by Mr. Nunneley, was pronounced nauseating and dangerous by
the late Sir James Y. Simpson and Dr. Snow. Amylene
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(^B Hio), another of the olefinea, a volatile diffusible liquid, wsls

highly recommended hy the late Dr. Snow ; hut it has a dis-

agreeable odour, and a marked tendency to paralyse the heart.

Nitrous oxide, or laughing gas (N^ 0), is successfully used for

the brief minor operations of human surgery. It is free from
unpleasant smell and taste ; it resembles oxygen in its effects,

disturbs the proper proportion of gases in the blood, after two
or three minutes of excitement produces unconsciousness and
stagnation of blood, especially in the pulmonary capillaries.

The inconvenient gaseous form, the complicated apparatus re-

quired for its administration, and its cost> iaterfere, however,

with its use in veterinary practice.

IV. THE CIECUMSTANCES WHICH MODII^ THE ACTIONS OF

MEDICINES.

The actions of medicines are modified both in. nature and

degree by many circumstances ; as by the quantity, quality, and

form of administration of the medicine itself ; by the species

and age of the patient, and by the channel by which he receives

the medicine. To some of these modifying conditions brief

notice is now given.

Quantity.—^Variations in the quantity of the medicine, or,

as it 'is technically called, the dose, evidently alter the degree,

and occasionally, also, the kind of action. Small doses of tur-

pentine cause diuresis ; somewhat larger doses have a general

stimulant effect, and act chiefly on the bowels. Small doses

of most potassium, sodium, and magnesium salts, are alterative

and diuretic, whilst larger quantities are purgative. Aloes, m
small quantity, is tonic, and in krge, purgative. Alcohol and

opium afford striking examples of medicines in which a varia-

tion in dose produces a difference in the effect. With topical

remedies, an increase of the time during which the medicine is

applied is generally equivalent to an increase of dose, as illus"

trated in the case of mustard, cantharides, and nitric acid.

Absorption and retentiion in the body are usually ensured by

small and repeated, doses. Larger doses of most remedies,

unable to be retained in the blood, are generally more rapidly

excreted, the less soluble by the bowels, the more soluble by the

skin or kidneys, some of the gaseous by the lungs. Where
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uniform and continued effects are required, as witli most restor-

atives, tonics, stimulants, and sedatives, small doses, repeated at

inte]?vals of one or two hours, are greatly preferable to larger

doses given at longer intervals. That the effects of medicines

begin and terminate with their administration may be regarded

as a general rule, subject, however, to occasional exceptions. Salts

of lead and mercury, for example, are often given for some time

without any obvious result, but afterwards produce their effects

suddenly and violently, as if from the combined or accumulated

action of a series of doses, and frequently continue to act for

some time after the administration of the remedy has ceased.

Medicines exhibiting these phenomena are said to be cumulative.

Quality.—The quality of medicines must obviously affect

their actions. Drugs that are impure, adulterated, or badly

kept, cannot have such certain and powerful effects as those

which are pure, carefully prepared, and well preserved. To

protect medical men and the public against the falsification of

medicines, the British Pharmacopoeia has introduced a series of

tests, by which the purity of all the simple substances in the

Materia Medica may be ascertained.

Form of Administfation.—The form in which a, medicine

is used often modifies its effects. Thus a state of fine division,

by facilitating absorption, materially hastens and increases the

action of medicines, which consequently present a variable and

decreasing activity, according as they are given in the gaseous,

fluid, or soM forms. Chemical combination alters aUke the

physical, chemical, and physiological properties of medicines.

One of the most striking instances of change in chemical con-

stitution, determining change also in physiological action, has

been discovered and investigated by Professor Crum Brown an^

Professor Thomas E. Fraser. The nitrile bases—strychnine,

brucine, thebaine, and morphine—which excite muscular spasm,

particularly violent in the case of strychnine, when united with

methyl iodide, are converted into ammonium bases, and instead

of exciters become paralysers of the spinal motor nerves. The
several salts of the same base, as of iron, copper, morphine, or

quinine, usually exhibit a strong family Kkeness, their variations

in activity mainly corresponding with their solubility. To
secure rapidity and certainty of effect, preference should usually

be given to preparations which are readily soluble. Substances
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wluch are incompatible, or react chemically on eacli other,

should not be nsed together. Prescriptions should invariably

be as brief and simple as possible.

Most vegetable substances are liable to be modified by soil,

climate, and cultivation. Mediciaal plants are usually most
active when indigenous ; but to this rule the opium-poppy,

liquorice, and tobacco are notable exceptions. Wild are some-

times superior to cultivated specimens, and should generally be

preferred until the other be proved of equal efficacy. Selection

should be made of vigorous, well-formed, dark-coloured, but not

excessively luxuriant, plants, growiag on dry soils, and exposed

to air, light, and sunsMne, except in the case of plants which

naturally seek situations of an opposite kind.

Species ofPatient.—The several classes of veterinary patients

are differently affected by many mediciaes. The differences,

however, are chiefly in degree rather than in kind, and depend

upon differences in organisation and function. On the circula-

tory, respiratory, and urinary systems, which nearly resemble

each other ia man and the lower animals, medicines act toler-

ably uniformly. Thus aconite, digitalis, and nitre, produce

very similar effects ia men, horses, dogs, and cattle. Great

diversity, however, occurs in regard to medicines acting on the

nervous, digestive, and cutaneous systems, which differ con-

siderably in the several species of animals. The more highly

any organ or system of organs is developed, the more susceptible

does it become to the action of medicines, and, it may be added,

to diseases also. This general law explaias why the highly

developed human brain is specially susceptible to the effects of

such cerebral medicines as opium and chloral, and why frogs,

whose spiaal system is developed at the expense of their braia,

are so susceptible to strychnine, which acts specially on the

cord. The human cerebrum, the seat of intelligence, is more

than seven times the weight of the mesocephalon and cerebellum.

In the domestic animals the cerebrum is about five times

the weight of the posterior parts, which regulate motor energy

;

whilst the cord is relatively larger than in man. This

relative development explains how such mediciaes as opium,

chloroform, and chloral, cause ia man blunted intellectual

function and deep stupoj, whilst in the lower animals they

produce deranged motor function and convulsions.
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In the horse, aitiiougli the stomach is small, the intestines

are capacious, highly vascular, and ahundantly supplied with

nerves—provisions which, while they ensure the thorough

absorption of nutriment from bulky and comparatively ia-

nutritious food, render the animal peculiarly liable to super-

purgation and inflammation of the bowels. Here again is an

illustration of the general rule that the perfection and develop-

ment of any organ render it more susceptible to those mediciaes

which specially act upon it. Vegetable purgatives, notably

aloes, appear more suitable than mineral purgatives, and act

chiefly on the large intestiaes, and only slightly on the stomach

and small intestiaes. Except in disease, and under the in-

fluence of aconite, horses never vomit. Tartar emetic, of which

a few grains cause immediate emesis in dogs, has scarcely any

physiological effect either ui horses or cattle. Vomition ia

horses is prevented by the smallness of the stomach ; by its

distance from the diaphragm and abdominal muscles, and the

consequent difficulty of its compression; by the stout band of

muscular fibres which surrounds its oesophageal opening

;

according to some authorities, by the in.aptitude of the vagus

nerve to receive and convey the special irritation ; but more

probably from the absence or imperfect development of the

vomiting centre (p. 43). Most substances which act as emetics

for men and dogs are supposed to produce sedative effects when
given to horses in sufficient doses; but the many sedatives

available in human and canine practice operate uncertainly and

imperfectly in horses, for which aconite is the chief reliable

sedative medicine. Sudorifics are less active and useful than

in man,.and are apt to act on the kidneys, unless the animal be

wen clothed.

The peculiarities of the action of medicines in cattle are

chiefly referable to the construction of their alimentary canal,

and to their phlegmatic temperaments. In these rumiaants
the stomach is quadrisected, is extensively lined with cuticular

mucous membrane, and, as regards its first three divisions, is

less vascular and more mechanical in its action than in men,
dogs, or horses. The first and third compartments of the

stomach always contain food, often ia large quantity. These
facts help to es^jlain why cattle require such large doses of all

mediciaes, why considerable quantities of irritant and corrosive
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poisons can be given them with comparative impunity, and
why purgatives, unless in large doses and in solution, are so

tardy and uncertain in their effects. The kidneys and skin of

cattle are less easily acted on than the corresponding organs in

horses ; and their duU and phlegmatic disposition resists the

action bofh of stimulants and tonics. It is a very prevalent

notion that medicines, when poured very slowly down a cow's

throat, pass, like the ruminated food, direct to the fourth

stomach. From a number of observations made at the slaughter-

houses on both cattle and sheep, I find, however, that neither

animal can be iaduced to exert this voluntary effort in behalf

of our medicines, whicll in all cases, no matter how slowly so-

ever they be given, fall into the first and second stomachs,

whence they shortly pass onwards through the third and fourth

stomachs, especially if given, as they always ought to be, with

a large quantity of fluid. Sheep closely resemble cattle in the

way in which they are affected by most medicines ; they usually

require about one-fourth of the dose suitable for cattle; and

are best drenched by being backed into a comer, and the head

steadied between the operator's knees, whilst the medicine is

cautiously poured over.

Medicines generally operate on dogs much in the same way
as on man ; but to this rule there are some remarkable excep-

tions. Dogs, for instance, take six or eight times the dose of

aloes usually given to the human subject, but are seriously in-

jured by half as much calomel or oil of turpentine as is pre-

scribed for a man. The opinion generally held, that medicines

may be given to dogs in the same doses as to men, cannot

therefore be safely entertained without a good many reserva-

tions. In dogs the alimentary canal is short and straight ; and

purgatives consequently act with greater rapidity than in any

other veterinary patients. Another peculiarity is the facility

with which they can be made to vomit. Indeed, vomition m
dogs is often naturally produced by their eating various grasses,

by their swallowing nauseous or unpalatable matters, or by

their overloading the stomach. To prevent dogs vomiting their

mediciae, it is well to keep the head raised for an hour after

its administration ; and this may be easily effected by attaching

a chain or cord to the collar, and fixing it to any object at the

requisite elevation. The kidneys are excited with more diffi-
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culty than in horses or cattle, and diaphoresis can scarcely he

said to occur at all—the skin not being adapted for cutaneous

transpiration. On pigs the effects of mediciaes are somewhat

similar to their action on men and dogs.

Age and Size.—The properties of medicines are modified,

especially in degree, by the age of the animal. As a general

rule, the younger the animal the more easily is it affected.

Tables have been constructed showing the doses suitable for

animals of different ages. Thus Bouigel&.t estimates that a

one-year-old colt requires one-third of the quantity of any

medicine given to an adult horse; a two-year-old, .one-half

;

and a three-year-old, two-thirds. A similar ratio is applicable

to cattle. Such calculations are, however, merely approxima-

tive. The size of the patient obviously affects the action of all

remedies, but the regulation of this modifying circumstance

must be left to the judgment of the practitioner. In this work

the doses mentioned under the head of each substance, unless

otherwise stated, are those suitable for adult animals of

medium size.

Mode of JExhibition.—The channel by which medicines enter

the body frequently modifies the degree of their action, for

different organs and tissues vary much in their powers both of

absorption and decomposition. Medicines are readily absorbed

from the mucous and serous surfaces, from the areolar tissues,

and from wounds. They are also sometimes injected into the

veins, when they act with remarkable rapidity and effect; but

this method of exhibition is attended with too much trouble

and risk to be of much practical utility. When given by the

mouth most medicines are taken up from the surfaces of the

stomach and duodenum—^which afford great facOities for speedy

and complete absorption, and have, moreover, intimate nervous

connection with all the important organs of the body. To
secure medicines being promptly absorbed without undesirable

change, they should generally be introduced into the stomach

whilst it contains the minimum of food. Many restoratives,

tonics, and alteratives, as well as irritants, such as iodine, pro-

bably however act best when given with food or immediately

after eating. The surface of the rectum is less sensitive and

vascular than that of the stomach, and there is no gastric fluid

to aid the solution of insoluble medicines, which hence act less
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promptly and powerfully than when swallowed. Medicines

capaMe of ready absorption, such as solutions of most saline

matters, of strychniae, quinine, or opium, act, however, as

promptly and freely when given by the rectum as by the

mouth. The pulmonary mucous membrane has a superficies

stated to be fifty times the extent of the skin surfaces, is very

actively-absorbent, and is well adapted for conveying mediciaes

into the system. This method of admiaistration, now in

familiar use with such substances as chloroform and ether,

might probably be advantageously extended to many active

non-volatile mediciaes, which could be iatroduced into the

lungs along with the v&pour of water or of other fiuids. Medi-

cines thus iatroduced into the body, being speedily brought

in a finely divided state into immediate contact with the blood,

act with great rapidity and certainty. In most animals the

skin is capable of absorbing many mediciaal substances. Solu-

tions of opium, tobacco, carbolic acid, and corrosive sublimate,

ignorantly or carelessly applied for the cure of skin diseases,

frequently become absorbed, and develop their poisonous action.

Absorption is, however, greatly facOitated by removing the

cuticle, by means of a small blister, and then applying the

medicine directly to the true skin. This constitutes the

endermic method of exhibition. Quinine, strychnine, morphine,

and the other concentrated mediciaes, when so used, operate

with great certainty, and in doses considerably less than those

usually swallowed.

Subcutaneous injection of concentrated medicines has now,

however, superseded the endermic method, has been successfully

used in all the domestic animals by Mr. Frederick Mavor of

Park Street, Mr. Thomas Dollar of New Bond Street, London,

Mr. Fearnley of Leeds, and other veteriaarians, ensures the

medicine being brought very near to the affected part, and, on

account of its rapidity, certainty, and directness of effect, well

deserves more general adoption. It proves especially useful in

arrestiag or controlling the spasms of colic aad chronic cough,

the sharp twinges of rheumatism, iaflammatory pain, such as

that of enteritis and pleurisy, as well as the effects of poisons.

Where pain is to be counteracted, the injection is made near

the affected spot, or over the nerve which is supposed to be

conveying the disordered impression. With active agents it is
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unwise, without careful trial, subcutaneoUsly to inject more

than one-fourth of the dose which would be given by the

mouth. The drug is best dissolved ia water, or other perfectly

bland fluid ; half an ounce to an ounce of solution is sufficient

for one injection for horses or cattle, and proportionately smaller

amounts for sheep and dogs; there is less risk than in the

human subject of untoward effects. The operation is of the

simplest description. A fold of loose sMn is taken up between

the finger and thumb of the left hand ; a suitable syringe is

quietly inserted with the right hand ; the point is carried about

an inch underneath the skin,' parallel with the surface ; it is

slowly emptied ; held for half a minute ; cautiously withdrawn

;

and the finger pressed for a minute on its track. The minute

puncture requires no plaster or dressing. A ready, but some-

what uncertain, substitute for hypodermic injection, consists in

coating a thread with a strong solution of the active principle

to be introduced, and drawing this medicated seton through the,

skin.

Mabit-^The continued use of a medicine sometimes alters

the degree of its action. Caustics and irritants, which exercise

only a topical action, exhibit, on their repeated application,

gradually increasing activity. But many medicines, when con-

tinuously administered, have their ordinary power considerably

diminished. Thus arsenic-eaters sometimes use with perfect

impunity twelve or fifteen grains of arsenic daily,—a quantity

sufficient to poison three or four persons unaccustomed to the

poison. A like tolerance is observable amongst horses which

have been accustomed to receive arsenic. Opium, and most

general stimulants, when administered for some time, gradually

lose their effects. Virginian deer, from habit, are said to thrive

on tobacco ; some monkeys, feeding on strychnine-containing

,

nuts, are stated to become insusceptible to strychnine (Wood).

Idiosyncrasies, which in the hutnan subject render some
poisons almost innocuous, and some simple medicines deadly

poisons, are much less frequent and notable among the lower

animals. Those of most frequent occurrence among veterinary

patients are either an increased or a diminished susceptibility

to the action of purgatives and diuretics. Most medicines act

with greater certainty and effect upon well-bred animals, whether
amongst horses or dogs, thaii upon coarsely-bred mongrels.
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Diseases.—The existence of disease modifies the action of

many medicines. A congested or inflammatory condition of the

alimentary canal retards absorption, and the consequent activity

of medicines given in the usual way by the mouth. Acute

fever, on account of increased arterial pressure, is also unfavour-

able to absorption. "When excretion is hindered, medicines are

usually retained longer ia the system, and hence act more power-

fully. Conversely, when excretion is active, as in diuresis,

diabetes, or diarrhoea, many medicines, such as opium, bella-

donna, and alcohol, being rapidly got rid of, do not manifest

their full activity. An organ in a state of disease probably does

not act on most medicines in the same way as it does ia health.

, It has been shown, for example, that certain morbid states of

the liver prevent the usual transformation of benzoin into

hippuric acid (Eoyles' Materia Medica, 6th edition). Influenza,

low fevers, and most extensive inflammations of mucous or

cutaneous surfaces, withstand reducing remedies badly, and

recLuire for their successful treatment the early exhibition of

restoratives, tonics, and stimulants. Blood-letting and full doses

of sedative medicines induce less depression in acute inflamma-

tion than in health; large quantities of opium and chloral

hydraite have comparatively slight effect in tetanus, hydrophobia,

or enteritis; while excessive doses, both of purgatives and stimu-

lants, are tolerated in the apoplectic form of puerperal fever

among cattle, and in other cases in which there is depression of

nervous force.

External Circumstances.— The circumstances in which

patients are placed have often a material influence in altering

the action of remedies. Diseases, whether in horses, cattle, or

dogs, when occurring in large towns, and in filthy, overcrowded,

and badly-ventilated premises, are notoriously liable to assume

chronic, typhoid, and untoward forms, and are apt to defy the

most sldlfuUy devised curative measures. Medicines can only

act effectually when seconded by proper sanitary arrangements.

Frequently a horse with influenza, typhoid fever, or pneumonia,

is thrown back for days by being senselessly stripped and taken

out of his box in cold weather ; bulky indigestible food, even

for one meal, or in very moderate amount, often retards recovery

from irritabOity of the digestive organs, and indeed from most

debilitating diseases; constipation and torpidity of the bowels
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interfere with the absorption and satisfactory operation of all

medicines ; exposure to cold will seriously injure patients which

have received fuU aperient doses of salts or of turpentine, or

which have been freely dressed with mercurial ointment ; foul

air and disordered digestion prevent the healing even of simple

woimds. On the other hand, gentle exercise encourages the

action of most eliminatives; quiet favours the effects of soothing

remedies
;

generous diet seconds powerfully the benefits of

restoratives, tonics, and stimulants. One other illustration of

the influence of surroundings on the action of remedies • must

suf&ce. Inflammatory disorders usually bear more prompt and

actively depleting treatment in winter than in summer ; in the

country than in the town ; in well-bred animals in good condi-

tion, rather than in rougher subjects which have been indiffer-

ently nourished.
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SECTION, II.

ON VETERINARY PHARMACY.

In the present section I shall briefly notice the more important

pharmaceutical compounds used in veterinary practice, as

powders, boluses, tinctures, extracts, etc., advertiag chiefly to

the best methods of making, preserving, and administering

them. To these general observations are appended tables of

the Pharmacopoeia and metric weights and measures.

POWDERS.

Most medicines may be coarsely powdered in a common
hand-mUl such as that in ordinary use for grinding cofi'ee or

pepper, or in an iron mortar (which should be fixed into a block

of wood), with a large, heavy, iron pestle, which ought to be

suspended from one end of a flexible rod running along the roof,

and fixed into the opposite wall. Preparatory to further reduc-

tion, many roots and barks are pounded or cut. To effect

minuter subdivision, small quantities of the coarse powder are

reduced in hand mdrtars, which are conveniently kept of wood,

marble, or Wedgwood ware, the latter beiag cheap, easily cleaned,

and little affected by acids. "When a fine state of division is

required, the powder is sometimes put through a sieve of wire-

gauze or horse-hair. Tor light pungent or irritant powders,

compound sieves, closed in with a lid both above and below, are

used. Instead of being got by tedious trituration, some powders,

like calomel and flowers of sulphur; are conveniently obtained

by sublimation ; others, like magnesium carbonate, or mercury

red oxide, by precipitation; other iasoluble substances, like

prepared chalk, by stirring in water, allowing the coarser par-

ticles to settle, and pouring off the solution, from which the

finely-divided powder is gradually deposited and dried. Medi-

cines, especially of the more expensive descriptions, if possible,
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should not te purchased in powder; for adulterations or

impurities are then difEicult of detection; Medicine is occasion-

ally administered in the state of powder scattered over, or

mixed with, the food ; but this method of administration is

only admissible in the case of very simple and tasteless reme-

dies, and should not be relied on where a decided or speedy

effect is desired.

BALLS ^BOLUSES.

Balls correspond in veterinary practice with the pills used

in human medicine. They are of cyliadrical form, and besides

the active ingredients, .usually contain certain subordinate con-

stituents, termed excvpients, added to give cohesion and consist-

ence. The most common excipients are linseed meal and

water, oil, lard, soap, liquorice powder, treacle, syrup, glycerin,

and conserve of roses, the choice being determined by the nature

of the active ingredients. The four excipients first mentioned

are chiefly used when the bolus or mass is intended for imme-

diate use ; when it is to be kept for any considerable time,

some of the others are more suitable. , To keep a mass soft and

moist, it is often advisable to add to it a small quantity of

some deliquescent alkaline salt, as potassium acetate, which

serves especially -w&ll. for most diuretic masses. "When the

active principles are resinous, a little alcohol or oil of turpen-

tine is a useful addition, as, for example, in making the aloetic

mass. In preparing a ball mass, the various ingredients are

sometimes mixed together in a mortar or on a slab ; but when
the materials are waxy or resinous the aid of heat is usually

necessary. A good ball mass is often troublesome to make

;

for it must be soft, and yet possessed of a proper consistence

and cohesion, must retain these properties although kept for a

considerable time, and must further be prepared so that each dose

shall make a proper sized ball. It should be preserved in jars

covered with moistened bladder and stout paper, and be made
into doses only as required : for when balls are long kept they

are apt to get hard, and in this state act tardily and uncertainly,

sometimes passing unchanged through the. whole extent of the

alimentary canal. For cleanliness and facUity of administra-

tion, balls are given either rolled up in soft- paper, or elegantly

and conveniently covered with a coating of gelatin. For
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horses they are the most common and handy method of ad-

ministration ; for dogs they are also often used. The bolus is

given to horses either with the balling iron or with the fingers;

and the latter method is preferable, except in animals with
very small, narrow mouths, or in which the mouth cannot be
sufficiently opened. The operation, with a little practice and
dexterity, is easily performed. The ball is held by one end
between the thumb (which supports it below) and fingers of

the right hand, which is drawn together and rounded as much
as possible. The patient's tongue is gently drawn out a little

way by the left hand,^ and the ball passed rapidly along the

roof of the mouth, and dropped on the back of the tongue,

which is alt once let loose, the mouth closed, and the head for

a couple of minutes kept slightly elevated.

DEATJGHTS DRENCHES ^DEINKS.

Drenches are generally extempore preparations used in a

single dose. Bulky substances which cannot be condensed

into a bolus are necessarily given in draught. They are pre-

scribed for horses and dogs, especially when a speedy effect is

desired, as in colic ; and are almost the only form in which

physic is given to cattle or sheep. In these rirniiuants, medi-

cines in the solid state get mixed with the immense bulk of

food always found in the rumen, remain unabsorbed often for a

long time, and thus act tardily and imperfectly. Medicine in

a liquid form, however, comes immediately into intimate con-

tact with a large absorbing surface of mucous membrane, and

passes on more speedily towards the second and fourth stomachs.

In preparing drenches, care must be taken that the different

ingredients are not incompatible, decomposing or injuriously

reacting on each other ; and further, that their quantity be not

too great, as the trouble of administration may thereby be

unnecessarily increased. For dogs, from two to sis ounces,

according to the size of the animal, is an average amount ; for

horses, one or two pints; for sheep, from six to eight ounces;

but for cattle it is not so necessary to limit the proportion of

fluid. In giving the medicine the head should be slightly

raised, which in horses may be conveniently done with the aid

of a twitch, the noose of which is placed over the animal's

H
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upper jaw within the incisor teeth, and the stick held hy an

assistant, standing on the left side of the patient. In cattle,

the head should also be steadied by an assistant who holds

either the horns or ears; and in dogs, the jaws may be

kept sufficiently apart by an assistant placing a loop of stout

tape or string, or a towel folded repeatedly, over each jaw, and

gently separating them, when the medicine is readily poured

over. Small dogs are most conveniently dosed when placed on

their hind quarters on a table or bench; but larger dogs should

be backed into a corner, and their head held between the

operator's knees. Cats get their physic without doing damage

with their claws if dropped into a capacious top boot, the head

being left out, and the jaws held apart with a couple of pieces

of tape. In aU. animals, the nostrils must be left unobstructed,

and the tongue loose, or only gently held down, so as to prevent

its interfering with the medicine passing from the bottle.

Glass bottles are fragile, and, when they break, waste the medi-

cine, and may besides injure the mouth of the patient or the

hands of the operator. Veterinarians, and even agriculturists,

should therefore have a few stout tin bottles of two sizes,

capable of holding a pint and a quart, made either round or

flat—the latter the more convenient for the pocket—and

closed by a screw at the nozzle. The old-fashioned horn

requires practice to use it without spiUing its contents, and is

now generally superseded by the metallic bottle. Drenches

ought always to be thoroughly mixed and well shaken before

being given, so as to prevent ammonia, turpentine, or other

light constituents floating to the surface, or any heavy partially

dissolved substance remaining at the bottom. They should be
carefully and slowly given ; and if coughing occurs, the opera-

tion should be stopped, and the animal set free for a few
minutes.

INFUSIONS.

Infusions are solutions of vegetable substances prepared

by digesting the drug in water. Nearly all the twenty-eight

officinal infusions are made by pouring boUing water on the

powdered or cut drug, usually in the proportion of one part to

twenty of water. The process is generally conducted in stone-

ware jars or jugs, provided with a cup having perforated sides
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and 'bottom, fitting into the top of the jug, extending about

half-way down, and containing the solid matters to be infused.

Digestion is effected on a stove, is continued for half an hour

or an hour ; boiling is avoided. The infusion when cool' is

generally strained, but for veterinary purposes and for imme-
diate use decanting is often sufficient. Unless carefully bottled

and corked whilst hot infusions soon spoil, especially in hot

weather. Their keeping properties are sometimes improved
by concentration, by evaporation, or by addition of alcohol,^^'

Examples—Infusion of catechu, gentian, aloes, etc.

DECOCTIONS.

Decoctions are solutions of vegetable substances prepared

by boiling the drug in water. To ensure perfect solution, the

medicine is bruised or cut into small pieces, and occasionally

digested in the fluid for some time. The process is conducted in

glass or earthenware vessels, and boiling prolonged beyond twenty

minutes is carefully guarded against. Any insoluble residue

is subsequently separated by filtering through bibulous or un-

sized paper, straining through muslin or calico, or allowing

time to settle,' and then pouring off the supernatant fluid.

Decoctions when intended to be kept beyond a week or two

should have a little spirit added to them, and be bottled and

well corked while hot. Without these precautions, they are-

apt to ferment, or otherwise become spoilt. The British Phar-

macopoeia gives directions for making decoctions of aloes, poppies,

oak bark, and ten others less used by veterinarians.

TINCTURES SPIRITS ESSENCES ^WINES.

Tinctures are solutions usually of vegetable matters, occa-

sionally of animal or mineral substances, in rectified spirit, more

frequently in proof or pyroxylic spirit, and occasionally in ether.

More than half of the sixty-eight tinctures of the British Phar-

macopoeia are made with'one part of the drug to eight of spirit.

They are prepared without heat by simple solution, by macera-

tion, or by displacement, or sometimes by a combination of

several of these processes. The materials, first reduced by

cutting or bruising, are placed with the spirit in a suitable
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vessel, and usually remain from two to seven days ; the solution

is poured off; the residue pressed; and the tincture, when
filtered, is ready for use. Sometimes the materials, in a state

of moderately fine division, are packed in a percolator or

cylindrical vessel of glass, earthenware, or metal; the spirit

passes gradually through them, displaces and dissolves out their

soluble parts, filters through the linen or calico at the lower

part of the cylinder, and passes off by the stop-cock, which

should be attached to the apparatus. Some tinctures are made
by marcerating the materials in water for a couple of days,

obtaining the remaining active principles by percolation with

spirit, and mixing the two solutions. Tinctures are clear, of a

yeUow red or brown colour, and are well adapted for keeping.

An endeavour has been made by the revisers of the British

Pharmacopoeia to have all tinctures of such uniform strength

that one drachm should be the average dose for an adult human
patient. Much trouble and risk of accident would be avoided

if this uniformity of strength could be carried out. Medicated

spirits are solutions of definite volatile principles in alcohol,

and are represented by spiritus setheris, camphoree, and chloro-

formi. Essences are concentrated tinctures or spirits. Medi-
cated wines, such as vinum ' antimoniale, or ipecacuanhse, made
with sherry or orange wiae, are merely weak tinctures,

EXTRACTS.

Extracts are the soft, semi-soM residues left by evaporating

the natural expressed juices of plants, or decoctions, infusion^,

or tinctures, containing their active principles. The best solvent

for making the solution from which the extract is subsequently
prepared is that which removes the active principles without
acting on starch, gum, or other matters, which not only uselessly

increase the bulk of the preparation, but also render it apt to

spon. To avoid the high temperature so liable to decompose
or volatilise the active principles, especially of narcotic plants,

fluid matters are first got rid of by evaporation in vacuo, and
the residue is transferred to flat shallow pans, in which it is

exposed to currents of air at ordinary temperatures, and con-
tinually stirred until the desired consistence is reached. Well-
made extracts keep for a considerable time without change.
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especially in a cool, dry place, and
^ if occasionally moistened

with rectified spirit ; but when twelve months old, they should

be regarded with suspicion. Of the thirty-six of&cinal extracts

veterinarians chiefly use extracts of belladoniia, hemlock, digitalis,

and Indian hemp. The succi or expressed juices of belladonna,

hemlock, henbane, and five other plants, are enumerated in

the British Pharmacopoeia, and are preserved by addition ot

one-third of their bulk of rectified spirit.

LIQUORES.

Thirty-nine liquors appear in the British Pharmacopoeia,

nearly all being solutions of inorganic bodies or of alkaloids. The
seven containing the poisons, arsenic, atropine, morphine, and

strychine, contain four grains of the active principle to the fluid

ounce. Examples of such preparations in common use are

liquor anmionise acetatis, or Mindererus spirit, liquor arsenicalis,

or Fowler's solution ; liquor ferri perchloride ; liquor potassse.

No general rules can be laid down for their preparation ; their

properties are very, variable ; but those pf importance to

veterinarians will be noted when treating of the medicines

they contain.

MIXTUEBS.

Mixtures are fluids containing two or more ingredients;

either mechanically commingled or chemically combined. They

differ little from draughts or drenches, are usually prepared extem-

poraneously, are turbid, and deposit a sediment on standing.

Camphor, chalk, and catechu mixtures are examples of such

preparations.

SYEUPS CONFECTIONS ELECTUAEIES.

Syrups are medicated saccharine solutions, of a density

varying between 1-300 and 1-400. They are usually made

with' one pa,rt of the drug to two and a .half of refined sugar

;

a little spirit is sometimes added to ensure keeping. A proper

consistence is important : if too thin and weak, they become

mouldy, and are apt to ferment ; if too thick and strong, the

sugar crystaUises out. Simple syrup, occasionally employed in
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veterinarypractice, consists of two parts of sugar and one of water.

Although the British Pharmacopoeia recognises eighteen syrups,

veteriuarians only use syrups of buckthorn, poppies, ginger, and

iron-iodide. Electuaries are made of sugar or mucilage. Con-

fections and conserves are soft preparations, chiefly consisting of

sugar or treacle, and used as vehicles for administering iasoluble

or disagreeable-tasted drugs.

LOTIONS.

Lotions are fluid preparations intended for external use, and

generally made up extemporaneously. Lotions for the eye are

usually called collyria.

OINTMENTS UNGUENTA.

Oils, fats, and wax, constitute the basis of ointments, which

are of the ordinary consistence of butter, are intended for ex-

ternal use, and are applied with or without friction. To im-

prove their keeping they are now generally made with lard or

oil, impregnated with benzoin or other balsams. When lard

or oil is the excipient, the several ingredients mky be mixed

in a conveniently-sized mortar ; but when wax or resia is used,

it must be melted over a slow fire, the other constituents then

added, and the whole mass stirred until it has acquired a proper

consistence. Ointments, of which thirty-four figure in the British

Pharmacopoeia, should be kept in well-closed pots or jars, which

(except when in daily use) should be covered with moistened

bladder and strong paper. They are generally dispensed either

in little wooden boxes or in earthenware pots, both of which

the practitioner should have of several different sizes. In

dispensing these and other of&ciaal preparations, spatulse of

steel, bone, wood, and horn, are essential articles of the labora-

tory furniture. Cerates are stiff ointments containing wax.

Liniments, made with oil or soap, have a mediate consistence

between ointments and oils.

PLASTERS EMPLASTEA.

Plasters are solid adiesive substances, usually containing

lead oxide (litharge), with resin, wax, soap, fats, tar or pitch

;
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are conveniently kept fused in rolls, and are prepared for use by-

being spread on calico, linen, or leather. They are less useful

in veterinary than in human practice ; for, in the lower animals

they are apt to be displaced from the greater power of the

panniculus carnosus, and from the patients' rubbing or biting at

them. Where they are to remain on for some days or weeks,

the melted ingredients are applied directly to the skin, covered

first with a little teased tow or hnt, and then with a linen or

leathern bandage. Plasters of this kind are popularly known
as charges, and were formerly much used in all kinds of lame-

ness. They are beneficial from their stimulating properties

;

from their preventing, *when large and thick, undue motion of

injured parts; and from their ensuring the patient several weeks'

release from work.

FOMENTATIONS.

Fomentations are applied for local bathing or stupiag.

They often consist of water alone ; but vinegar, saline, and

other substances, are sometimes added. Unless otherwise

specified, they are applied hot. Their exact temperature,

undetermined by definite rules, must be modified by the nature

and extent of the malady, and the part of the body to which

they are applied. When for the eye, they may be about 100°;

for strains, weed, and such cases, they should be as hot as the

hand can bear ; while for enteritis, pleuro-pneumonia, or other

cases in which they are intended promptly to produce active

counter-irritation, they are most effectual when almost scalding

hot. For such cases, flannel or horse-cloths are saturated with

boUing water, are partially dried by a wringer or by a couple

of men whose hands are protected from scalding by dry coarse

towels, and are laid over a large extent of surface contiguous to

the parts affected. The hot wet woollen article should be

covered with some oil-skih or piece of inackintosh to retard

evaporation and cooling. Sometimes the pained part to be

soothed, or the surface sought to be stimulated, is covered with

several thicknesses of woollen stuffs, amongst the folds of

which water of the fitting temperature is poured at short inter-

vals. Jets of steam mixed with air to prevent their scalding,

and used either plain or medicated, may be substituted for the

ordinary stuping with water. Fomentations are generally made
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witli a sponge or soft piece of rag, tow, or liat. When there

are foul discharges, sponges should he interdicted, as they

often carry putrefactive germs ; and the piece of lint or tow

is thrown away as soon as done with'.

Fomentations are chiefly useful for cleansing and soothing

irritable wounds: for relieving external or superficial inflamma-

tion, with its attendant symptoms of heat, pain, and swelling

;

and also for reducing by reflex action internal inflammation,

such as that of the respiratory organs or the bowels. The

chief disadvantages in the ordinary use of fomentations are

their' being withdrawn before their heat and moisture have time

to do much good, and their causing subsequent rapid coohng.

To obtain their fuU benefits, they should be continued during

several hours ; fresh supplies of water, of the requisite temper-

ature, being had in abundance. After the operation is finished,

the parts should be rubbed dry, and well clothed, in order to

prevent the rapid diminution of temperature which otherwise

ensues from evaporation. Further to
,

prevent chilling, the

fomented surfaces are sometimes stimulated by a light dressing

of mustard. Heat applied along the spine excites the sympa-

thetic gangha'; a greater amount of nervous infiuence hence

passes to the blood-vessels of internal organs, their diameter is

lessened, and, according to Dr. Chapman, heat thus applied acts

beneficially in arresting bleeding from the nose and lungs.

Conversely, cold, as in the form of the ice-bag, applied along

the spine, lessens the amount of nervous current from the spinal

cord; an increased flow of blood thus follows through the

vessels regulated by those parts of the cord, and hence vital

activity is augumented. In this manner, according to Dr.

Chapman, may be explained the advantages of cold applied to

the spine in cases of diarrhoea and tetanus.

POULTICES CATAPLASMS.

Poultices are external applications of a soft and pulpy con-

sistence, and are usually intended to act locally. They are

applied either hot or cold. Hot poultices are commonly made
of linseed meal, bran, or oatmeal, with a sufficiency of boiling

water to bring them to a suitable consistence ; or of carrots or

turnips, either steamed or boiled. Unless nicely prepared, soft,
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fresli, and frequently changed, they merit the late Mr. Liston's

observation that they are associated with putrefaction and nasti-

ness. Heat, without the moisture, may be applied by the agency
of hot bricks, salt, or sand, of hot-water bags, of weU-warmed
rugs or flannels, or of the smoothiag iron. Hot poultices allay

pain and irritation, reduce circumscribed and superficial inflam-

mation, and promote suppuration. They directly soothe, soften,

and relax the surfaces with which they come in contact, and by
reflex action indirectly propagate these good effects to remote

parts. Encouraging suppuration, they are unsuitablfi for wounds
which, if let alone, will heal by first intention or adhesion, and
for cases of long-standing inflammation, where the parts have

become relaxed and deficient in tone. In such eases, cold

applications are indicated.

Cold poultices are made of the, same materials and in the

same way as hot poultices, and are then allowed to cool. Their

temperature is sometimes further reduced by pouring over them
vinegar and water, sour milk, solutions of equal parts of nitre

and sal-ammoniac, or of sal-ammoniac and common salt, or mix-

' tures of ice and salt. Cold poultices are especially adapted for

sub-acute inflammation, particularly of joints, ligaments, tendons,

and feet, and other parts of comparatively low organisation.

They are even more useful in joint and feet diseases of cattle

than of horses ; and sometimes benefit cases which have previ-

ously been ineffectually treated by hot applications.

In veterinary practice some ingenuity and mechanical dex-

terity are required to get poultices properly and securely applied.

To keep them at a uniform temperature, hot or cold solutions are

poured over them every hour ; or, better still, fresh poultices are

supplied as the old ones become dry, altered in temperature, or

foul. As they are apt to sodden the skin and destroy its repara-

tive power, they ought not to be used longer than they are really

required. Unwieldy to apply, and often troublesome to regulate

as to temperature, they are now generally superseded by foment-

ations, by antiseptic dressings, by water dressings of moistened

and medicated lint or tow, from which evaporation is retarded

by a covering of oiled sOk or gutta percha cloth, or by spongio-

piline—a felted wool and sponge, coated on one surface with

gutta percha, and when soaked with hot water proving a cleanly;

handy substitute for a poultice.
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CLYSTEES—GLYSTEES ENEMA ^ENEMATA ^INJECTIONS.

Clysters are in frequent use for all the domesticated animals

for evacuating the bowels, for allaying irritation of the rectum

and adjacent organs, when they should be tepid, of a mucilagi-

nous, soothing description, and used at short intervals, and for

introducing food and medicines when, as in sore throat, tetanus,

or apoplectic cases, they cannot readily be swallowed. Medi-

cines may usually be given by the rectum in the same doses as

by the mouth. Tonics, restoratives, astringents, and sedatives

are sometimes given by the rectum in a solid form as a supposi-

tory, made up with soap, lard, or starch. A cylinder of soap

introduced and held for a minute encourages the action of the

bowels in dogs and cats, and also in young foals and calves.

Clysters, when employed in constipation, usually consist of soap

and water, sonietimes with oU, turpentine, or solution of aloes,

and occasionally with tobacco smoke ; in diarrhcea, they princi-

pally consist of starch-gruel, with the addition of vegetable

astringents and opium. No remedies are more safe and effectual

for keeping the bowels in order, whether in health or disease

;

and their diligent use, especially in horses, often safely and

effectually fulfils the purposes of purgative medicine given by
the mouth. They frequently prove a convenient vehicle for

exhibiting food and stimulants in debilitating disorders. Lime
water and turpentine, solution of quassia, and other medicated

injections, are useful means of expelling ascarides. An ounce

or two of cold water, thr'own up every morning, relieves piles

in dogs. Injected in large amount, and with an extra long tube,

they occasionally overcome intussusception. These copious

tepid injections, with full doses of opium or ansesthetics to relax

spasm, are the only hopeful treatment for obstruction and intus-

susception, whether in horses or dogs. By reflex action tepid

clysters, retained i£ possible for a short time, relieve irritation

and pain of the bowels, kidneys, and uterus. "When intended

to be retained and absorbed, clysters should be limited in quan-

tity, not exceeding two or three pints in th"fe horse, or two or

three ounces in a dog of 20 lbs. weight. Where intended to

produce evacuation of the bowels, their quantity may be trebled

or quadrupled. Of the many kinds of apparatus for giving
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clysters, those in common use are—the old-fashioned bladder

tied on a piece of leaden pipe ; Eeid's patent clyster syringe,

improved by Mr. Arnold, which has also the advantage of being

available as a stomach pump ; Mr. Gamgee's block-tin tube and

funnel, which fill the intestines by gravitation, and obviate the

necessity of pumping ; and the common barrel syringe, of which

the best kinds are made of copper tinned over, with a nozzle

which screws out at pleasure, and can be carried in the interior

of the instrument. In the horse the rectum is generally cleared

out by the hand before any of these articles are used ; and in

all animals the part of the apparatus which enters the gut

should be smeared with lard or oil, and introduced slowly and

carefully. Injections are occasionally made into ,the nostrils,

urethra, bladder, and uterus, as well as into wounds ; whilst

medicated spray thrown from a scent-disperser, from a caout-

chouc ball and tube, or, better stiU, from a steam' spray-pro-

ducer, is often serviceable in relieving sore throat, especially in

horses.

'WEIGHTS AND MEASURES, IMPBEIAL AND METRIC.

Two systems of weights—the avoirdupois and the apothe-

caries'—were formerly employed by medical men, veterinarians,

and chemists. The avoirdupois or imperial weight was used by

wholesale druggists, and also by retailers in buying their drugs,-

and usually in selling out quantities amounting to or exceeding

an ounce. In dealing with smaller quantities, and in mak-

ing up prescriptions, apothecaries' weight was employed. To

avoid the ambiguity occurring from the use of these two systems

of weights, the British Pharmacopoeia in 1864 abolished the

apothecaries' weight, adopted the avoirdupois ounce as the stand-

ard, divided it into 437-5 grains, and ignored entirely drachms

and scruples. But so great is the inconvenience now arising

from the want of some denomination between the grain and the

ounce, that medical and veterinary authorities, although dis-

pensing with the scruple, still use the drachm (dr. 5j-)' 'which

is. one-eighth of Ihe avoirdupois ounce, or contains 54'6875

grains.
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PHAEMACOPCEIA MEASURE , OF WEIGHT.

1 Grain, gr.j.

1 Ounce, oz.j. g =437-5 grains.

1 Pound,lb.j = 16 ounces=7000 grains.

As some veterinarians for a time may still hold to the

abolished apothecaries' weight, its denominations with their

appropriate signs are appended, and it may be recollected that

the grain is one-eleventh more than that of the British Pharma-

copoeia.

apothecaries' measure of weight.

1 Grain, gr.j.

1 Scruple, Bj = 20 grains.

1 Drachm, 3j = 3 scruples = 60 grs.

1 Ounce, 5j = 8 drachms = 480 grs.

1 Pound, Ib.j = 12 ounces- =5760 grs.

The measures of the British Pharmacopoeia are those in

former use. The fluid ounce of distilled water, although

weighing 437'5 grains, is still divided iato 480 miaims.

MEASURE OF CAPACITY.

1 Minim, min. tlj^j.

1 Flmd drachm, fgj = 60 minims.

1 Fluid ounce, f^ = 8 fluid drachms.

1 Pint, Oj =20 fluid ounces.

1 Quart, Qt.j = 2 pints.

1 Gallon, O.j = 4 (quarts.

It is often useful to recollect the weight of different measures.

Of water, one minim (tlLJ.) weighs nine-tenths of a grain; a

fluid ounce at 60° weighs exactly an ounce avoirdupois ; hence

a pint is equal to a pound and a quarter, and a gallon to ten

pounds avoirdupois. Every practitioner must, of course, be

provided with proper balances of different sizes, legibly marked

weights of different denominations, and graduated measures,

which, for the sake of cleanliness, should be made of glass or
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earthenware rather than of metal. Much time is saved both to

himself and his employers by having the bottles in which he
dispenses his medicines graduated to ounces ; and such bottles

may now be purchased at prices very little above those given

for the ordinary sorts. To prevent mistakes, it is also weU to

send out medicines for external and internal use in differently

shaped and differently coloured bottles, and to label carefully

aU potent preparations " Poison."

When standard measures cannot be obtained, the practi-

tioner has often occasion to use some of the ordinary domestic

utensils, with the capacity of which he ought therefore to be

familiar. Common tumblers contain from eight to ten fluid

ounces ; tea-cups, about five fluid ounces ; wiae-glasses, about

two fluid ounces; table-spoons, half a fluid ounce; dessert-spoons,

two fluid drachms ; and tea-spoons, one fluid drachm of sixty

minims. Such measurements, however, are merely approxi-

mative. The pint and quart bottles, subdivisions of the old

wine measure now disused, contain respectively about 13 and

27 fluid otinces, and Tiot, as their names might indicate, 20 and

40 fluid ounces. Medicines are sometimes measured by the

drop, which varies, however, exceedingly with the density and

viscidity of the fluid, and the form and size of the vessel from

which it faUs.

The metric system of weights and measures is now legalised

in this country; is everywhere extensively used in scientific

observations ; and from the simphcity of its decimal gradations,

is certain to become general for all purposes. The metric

tables of weight, capacity, and length, with their relations to

the -corresponding tables of the British Pharmacopoeia, are

appended :

—

MEASUEES OFiVEIGHT.

1 Milligramme = 0*001 gramme
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The gramme, taken as the unit of weight, is a cubic centi-

metre of water at 4° C. or 39-2° Fahr.

MEASURES OF CAPACITY.

1 MOlitre = 1 gramme of water = 0-0610 cubic in.

1 Centilitre = 10 „ „ = 0-610

1 Decilitre = 100 „ „ = 6-10

1 Litre = 1000 „ „ = 61-0

A litre is a cubic decimetre, equal to one kilogramme, or

1-76 pint.

MEASURES OF LENGTH.

1 Millimetre =
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ACETIC ACID.

The British Pharmacopoeia recognises the following varieties of

acetic acid, namely :

—

Glacial acetic acid, containing . . '84 per cent of anhydrous acid.

Acetic acid of chemistry and the shops 28 „ „
Diluted acetic acid .... 3"63 „ „
British, French, and distilled vinegars . 4-5 „ „

Glacial acetic acid is prepared by heating sodium acetate

with sulphuric acid. When rectified it contains one per cent

of water, and corresponds to 84 per cent of acetic anhydride

—a colourless volatile pungent liquid (HCg Hg O^). The

glacial acid is mobile, oily, and colourless, with a pungent

acetous odour and taste, a corrosive action upon organised

tissues, and a specific gravity of 1'065. It boils at 243°

Fahr., distils unchanged, is combustible, miscible in all propor-

tions with water and alcohol, crystaUises at 34° into radiating

pearly plates, hence its title, of glacial acetic acid. Sixty grains

mixed with a fluid ounce of water requires for neutralisation

990 grain measures of the volumetric solution of soda. Acetic

acid, even when considerably diluted, reddens litmus, dissolves

volatile oils, resins, camphor, and vegetable alkaloids, and unites

with bases to form the crystaUisable and soluble acetates.

These salts are distinguished by the acetous odour they emit

when heated with sulphuric acid ; the peculiar ethereal odour

and pungent taste of acetone they evolve when heated with

lime ; and the red-brown colour they produce in neutral solu-

tion when treated with iron perchloride.

Acetic Acid (acidum aceticum) contains 28 parts of

acetic anhydride, is one-third the strength of the glacial acid,

is colourless, strongly acid with a pungent odour, and a specific
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gravity of 1-044. It is -usually prepared from tHe destructive

distillation of sucli liard woods as oak, ash, or beech, exposed

to a red heat in iron retorts. Combustible gases are given off,

charcoal remains in the retorts, and there distUs over a dark

brown tarry acid liquid, which when it stands deposits tar.

The lighter liquor, whicji contains from 2 to 4 per cent of

acetic acid, is decanted and distilled ; wood spirit and acetone

are first given off, and subsequently the impure acid, which is

neutralised usually with sodium carbonate. The resulting

acetate is dried and roasted to remove tar and creasote, re-

dissolved and distilled with sulphuric acid. An imperfectly

purified acid still containing some residual tarry matters is sold

as pyroHgneous acid. The -diluted acid of the British Pharma-

copoeia is made by mixing one volume of this commercial acid

with seven of water, has the specific gravity 1"006, and corre-

sponds in strength with vinegar.

Vinegar (acetum) is diluted acetic acid, containing traces

of colouring matter, mucilage, alcohol, ethers, sulphuric acid,

and calcium sulphate. It is got by the destructive distillation

of wood, as described above; and more commonly by the oxi-

dation of alcohol, by exposing it to the air, at a temperature of

about 80°, and in contact with a ferment. In this way most

vinegars are manufactured in this country, from malt grain

cider, or solutions of sugar or spirit; in France, by exposing

"some of the poorer wines in half-filled casks ; and in Germany,

by what is termed the quick or improved method of vinegar-

making, from diluted alcohol, which is mixed with about one

1000th part of yeast, honey, vinegar, or other fermentescible

body, and allowed slowly to trickle at a temperature of from

75° to 80°, over a large surface of wood-shavings previously

soaked in vinegar. After a few days there is formed on the

surface of the shavings a gelatinous mould—^the mycoderma
aeeti—^which favours the attraction of oxygen from the air,

supplies it to the alcohol, and hastens its conversion into acetic

acid as shown by the formula

—

CaHeO (alcohol) -|- 0^ (Oxygen) = G^Ujd^ (acetic acid)

-j-HjO (water).

British vinegar is colourless, or nearly so, has an acid

taste and reaction, and a refreshing acetous odour, depending
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upon traces of acetic ether. Frencli champagne or white wine

vinegars are distinguished by their ethereal acetous odour and

high density; those made from the red wines yield, when
treated with ammonia, a purple colour and a purple flaty

sediment.

Impurities.—The most common adulterations of vinegar are

water and sulphuric acid. Water is discoverable by its dimi-

nishing the density and the power of neutrahsing crystallised

sodium carbonate. The British viaegars should have the den-

sity 1-01'7 to 1-019
; the French, 1-014 to 1-022. Accordmg

to the British Pharmacopoeia one fluid ounce of vinegar requires

to neutralise it at leas1?402 grain measures, of the volumetric

solution of soda, and corresponds to' 4-6 per cent of anhydrous

acid. The following ready method of estimatiag the strength

of any sample of vinegar or acetic acid was communicated to

me by Dr. Murray Thomson :—Take a measured quantity, say

100 in of the vinegar, and a weighed amount, say 100 grains

of prepared chalk, or any other convenient form of calcium

carbonate. Add the chalk to the vinegar cautiously, until no

more is dissolved. The equivalent of dry acetic acid and

chalk being nearly alike, the number of grains of chalk taken

up (which is, of course, easily discovered by weighing the

quantity left) wOl therefore indicate almost exactly the number

of grains of real acetic acid present ia the sample. The addition

of 1000th part of sulphuric acid is allowed by the excise, in

the belief that it prevents spoihng. But the legal proportion

is often exceeded. , AU the sulphuric acid in one fluid ounce of

vinegar shojild be precipitated by ten minims of the pharma-

copoeia solution of barium chloride. Any traces of copper or

lead are detected by their precipitating hydrogen sulphide.

Actions and Uses.—^Acetic acid is irritant, corrosive, and

vesicant. It is not used iaternaUy. DUuted as in vinegar it is

applied externally as a stimulant and refrigerant, and is em-

ployed pharmaoeutioally as a solvent.

It is rather less irritant than the strong mineral acids ; but

it kills dogs with the same symptoms of uneasiness, vomiting,

and abdominal pain, weakness of the hinder extremities, and

exhaustion. An ounce of acetic acid destroyed a medium-sized

dog in an hour ; a quarter of an ounce in from five to nine

hours ; and four or five ounces of vinegar in ten or fifteen hours

I

,
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(Christison on Poisons). Horses take from six to twelve ounces

of vinegar, and cattle three or four pounds, without apparent

injury (Hertwig). Once in high repute as an antidote for almost

every sort of poisoning, vinegar is now employed only in the case

of the alkalies and alkaline carbonates. In the human subject,

in diluted solution, it proves refrigerant and stimulates digestion;

but in large amount it retards both digestion and assimilation,

and has hence been sometimes foolishly used to reduce corpu-

lence. This it can only do at the sacrifice of health.

Eubbed into the skin, acetic acid speedily causes redness,

and the eruption of large blisters resembling those produced by

boUing water ; but as a vesicant mustard or cantharides is pre-

ferable. As an astringent styptic or caustic it is rarely used.

Dissolving albumin, fibrin, and gelatin, it removes warts as well

as corns in the human subject, softens scurf, destroys crypto-

gamic parasites and acari, and hence is occasionally applied in

cases of mallenders and saUenders, ringworm, scab, and mange.

In such cases, impure pyroligneous acid is preferable, on account

of its containing creasote and similar empyreumatic principles.

Equal parts of glacial acetic acid and chloroform, mixed in a

thin flask, produce vapour which induces local anaesthesia in

five minutes. Vinegar, along with either hot or cold water, is

a convenient stimulant for superficial inflanamation, strains, and

bruises ; and a refreshing acid antiseptic for sponging the skin

in febrile disorders. Por fumigating stables or cowhouses, it

does more harm than good, inasmuch as it disguises those

noxious efiiuvia which it neither removes nor destroys, and may
thus prevent due attention to thorough ventilation, .and the use

of effectual disinfectants. It dissolves the active principles of

many medicines, and enters into the composition of vinegars of

cantharides and colchicum, spirit of Mindererus and oxymel.

Oxymel is made by heating together forty ounces of sugar or

honey, and five each of acetic acid and distilled water. The
antiseptic properties of vinegar recommend it for preserving

various sorts of vegetables.

Doses, etc.—^Diluted with water or any simple fluid, in

about the same doses as the mineral acids, namely, f3i. to fSij.

for horses or cattle ; TTl_x. to ni_xx. for sheep and pigs ; and iTLij.

to TT^v. for dogs.
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Monkshood. Wolfsbane. Blue Eocket. Aconitum, Tubers,

leaves, and flowering tops of Aconitum Napellus, A. ferox,

and other varieties.

Nat. Ord.—Eanuncukoese. Sex. . Syst.—Polyandria Trigynia.

Botanists have numbered twenty-two species and upwards
of a hundred varieties of aconite, which are common throughout

the cooler mountainous districts of both hemispheres. Some
species are inert, or nearly so ; but others, as the Aconitum
ferox, Sinense, and Napellus, are very active. The last of these,

the common ofGicinal species, is a doubtful native of Britaia,

but often grown in gardens and shrubberies on account of its

.

flowers. The cultivated are said, however, to be less active

than the wild plants. Its several varieties are herbaceous

plants, with tapering, carrot-shaped, brown roots, from which,

after the first year's growth, are formed one or more oval-shaped

tubers, which are at first nourished by the decaying parent-

root ; several annual erect stems from two to five feet high

;

dark green leaves with five wedge-shaped deeply divided lobes

;

long-stalked, helmet-shaped blue or purple flowers, which form

dense spikes, and appear in June or July; and dry, black,

shrivelled seeds, which ripen about the end of August. The

dried roots, imported from Germany or cultivated ia Britain, are

two to four inches long, and from half an inch to an inch thick

at the crown, which is knotty, are brown externally but white

withiu, conical, rapidly tapering, prominently marked with the

bases of the rootlets, of an earthy odour,—characters which

should distinguish them from the cyHndrical, white, pungent,

bitter root of horse-radish, for which it has sometimes been

fatally mistaken. According to Professor Schroff, of Vienna, the

root is six times as active as the other parts, and is consequently

most valued, should be taken up after the plant has flowered in

autumn, or before the new stem rises in spring, cut iuto smaU

pieces, and dried at a low temperature. The seeds are said to

be specially potent (Eoyle). The leaves are less active than

the root, but more so than the flowers, fruit, or stem, and, with

the flowering tops of plants cultivated in Britain, are directed

by the Pharmacopoeia to be gathered in July, when about
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one-third of the flowers are expanded, and when the leaves

have matured their special properties. They should be rapidly

dried, and at once used for making the preparation desired.

Any part of an active or poisonous aconite, when slowly chewed,

produces a peculiar acridity, numbness, and tingling of the lips

and tongue, unaccompanied by irritation or inflammation. This,

besides being a test of aconite, is most observable in those

varieties and parts of the plant, and in those preparations which

are most potent, and hence roughly gauges the activity of any

specimen or preparation.

The root and leaves, when powdered, have a dirty gray

colour, and a strong earthy odour
;
yield their active priuciple

readily to alcohol ; and owe their poisonous and medicinal

actions to an alkaloid termed aconitine or aconitia (C3(,H47N"0„)

generally obtaiued from the root of any active variety grown

in this country or imported from India, by maceration with

rectified spirit, recovering the spirit by distillation, dissolving

the residue in water, separating the alkaloid from its special

acid, the aconitic (Hj, G^Ufi^), washing and purifying. About

12 grains are extracted from 1 lb. of dried roots. Aconitine

is a transparent, colourless, or pale yellow powder ; bitter

;

crystallisabie with some difficulty ; soluble in 1 5 parts of cold

water, 5 of hot water, and more readily soluble in alcohol and

ether. It is distiaguished by producing, even when in very

diluted solution, peculiar tingling and numbness. Other active

crystalline bases, napelline, ati&ine, and aconella, have recently

been discovered and isolated by Messrs. T. and H. Smith of

Edinburgh.

Actions and Uses.—^Aconite paralyses both the sensory and

motor tract of the medulla and spinal cord, causes spasm of the

muscles of respiration, and death from asphyxia. Used medicin-

ally, it is sedative, antispasmodic, and anodyne. As a sedative

it is more safe and manageable than blood-letting ; more certain

and effectual than calomel and opium or tartar emetic. When
chewed, or rubbed on the mucous or cutaneous surfaces, it

causes a pecuHar tingling and numbness, accompanied by no

irritation, vascular excitement, or visible alteration of structure,

and depending on paralysis of the sensory nerves.

General Actiom.—The investigations of Dr. John Harley *

* St. Thomas' Hospital Reports, vol. v. New Series, 1874.
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and M. Li^geois and Hottot* indicate that aconite, so soon

as it enters the circulation, depresses and paralyses first the

sensory roots of the medulla and spinal cord, and shortly after-

wards the corresponding motor roots. That the sensory centres

and nerves are affected before the motor appears evident from

the early local numbness produced when any active aconite

is chewed or rubbed on the mucous or cutaneous surfaces

;

from the peculiar numbness and tingling sensations in the

throat which so speedily produces the characteristic insalivation

and champing of the jaws ; from the general numbing and

insensibility which precedes any loss of voluntary power, and

from the shallow feeble breathing. But fuU doses soon show
that paralysis of motor function is setting in. The feeble

breathing becomes irregular and distressed from the paralysis

• of the respiratory muscles and the spasmodic closure of the

respiratory passages ; mainly from this restraint on bteathing,

the heart's action is reduced in force and frequency ; there is

vascular depression and lowered temperature ; the animal loses

the power of supporting itseK, and drags its hind extremities.

But neither the brain nor special senses, excepting perhaps

taste, are affected. Death results from asphyxia depending

upon paralysis of the muscles of respiration, particularly of the

diaphragm, and spasmodic closure of the glottis. The right

side of the heart becomes enormously engorged, whilst the left

is nearly empty. When large doses are given the obstructed

respiration is probably so extreme that the heart suddenly stops

and asphyxia and syncope concur.

Aconite has a very uniform effect on aU. animals, from earth-

worms to man himself. Horses receiving an over-dose, such as

one to two drachms of the British Pharmacopoeia tincture, tremble

violently, lose the power of supporting themselves, become

slightly convulsed, froth at mouth, perspire freely, appear much

nauseated, and make efforts as if about to vomit ; the breathing

in half an hour becomes slower and feebler, the pulse is reduced

in strength, and usually in number ; six or eight hours elapse

before the breathing and pulse become normal. Impaired

appetite and more or less nausea occasionally remain for one or

even two days. Viborg mentions that a horse, after receiving

* Journal de Physiologie, 1861 ; also Dr. H. C. "Wood, "Treatise on Thera-

peutics."
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eight ounces of the root and lower leaves of Aconitum Napelliis,

became very uneasy, breathed slowly and with dif&culty,

attempted to vomit, exhibited a depressed, irregular, and' inter-

mittent pulse, and looked round at his flanks, as if suQeriag

pain ; but he gradually recovered in about six hours. Wext,

day he got three-quarters of a pound of aconite, which induced

similar symptoms, and death in about twelve hours (Hertwig).

Similar symptoms have been observed in the following experi-

ments, made at the Ediaburgh Veterinary College by my
lamented friend Mr. Barlow and myself:

—

A black mare, 1 5^ hands high, previously used for slow

work, and in good health, got, at 12.40 P.M. (27th September

1852), one fluid drachm of Fleming's tincture of aconite. At

1 she was nauseated, had eructations of frothy mucus, with

attempts to vomit, which increased till 1.30, when she went

down. The pulse, which was 35 before the administration of

the poison, was now 60, and very weak; she continued down
tiU 7 P.M., when she was destroyed in consequence of being

unable to stand.

On 24th September 1852, an aged chestnut cab horse, 16

hands high, and useless from a bad qtiittor, was tied up by the

head fox ten miautes, to ensure perfect quietude. The pulse

was then found to be 56, and the respirations 12. The animal

had a good appetite and regular evacuations. At ten o'clock

he got ninety minims of Fleming's tincture of aconite in a

linseed-meal ball, the head beiag still kept tied up for fifteen

minutes. In half an hour he fed greedily on potatoes and

beans, but no change was observable. At 1 p.m. he got fifty

minims of the same tincture in four ounces of water. At 1.15

he appeared to be making continual efforts to swallow some-

thing; his mouth was closed; and after such attempts at

swallowing, air and fluid were regurgitated up the gullet,

causing a rattling noise, as of air-bubbles mixed with water.

At 1.20 the pulse was 50 ; symptoms of actual nausea ap-

peared ; the muscles on the side of the neck and throat were

contracted ; the muzzle brought near to the breast ; the lips

retracted ; and the mouth slightly opened. Fits of retching •

came on every two minutes, and increased in violence during

the next ten or fifteen minutes. 1.30.—^During each paroxysm
of retching the mouth was opened, the lips widely retracted,
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and four or five ounces of frothy mucus discliarged on the

ground. The pulse had fallen to 40, and become weak. On
account of the retching, the respirations could not be counted.

Copious perspiration broke out aU over the body, and increasing

distress was shown in the quivering surface, and pallid mucous
membrane of the mouth, nose, and eyes. 2 P.M.—Pulse 38,

and weak ; the respirations not easily counted, but probably

about nine ; in other respects no change. The animal passed

faeces and urine freely; and shortly after getting a pint of

cold water; lay down somewhat relieved, with the retching

scarcely so frequent. At 2.30 the pulse was weaker than ever

;

the breathing irregular, interrupted, and sighing; and the

animal unable to rise. * The labial and nasal muscles were

contracted, causing retraction of the lips, and disclosing the

gums blanched, and the teeth covered with frothy mucus.

Two bottles of strong ale were given, with half an ounce of

spirit of ammonia. At 3 P.M. the pulse was 3 5, and stUl weaker

than before; respiration was somewhat accelerated, probably

owing to the animal's being down
;
perspiration continued to

stream from every part ; and the retching, though somewhat

subsided, still came on about every ten minutes. The animal

remained down without much change until about 6, when the

nausea was somewhat diminished, but the ptJse so weak as to

be scarcely perceptible. He was raised with difficulty, and

stood blowing much for fifteen minutes. At seven there was

little change, the pulse remained imperceptible, the respira-

tions about 20, and the patient unable to eat or drink. "He

was left with the expectation of finding him dead next

morning ; but at 7, A.M. (2 5th) he was up and eating. His

pulse was 65, his respirations 10, and his appearance very

haggard and reduced. October 1st.—Since last date he has

never regained his former , look or appetite ; for two davo

been unable to rise or. stand ; and has become much wasted.

He was destroyed by six drachms of prussic acid; but, on

post-mortem examination, every part except the lungs -seemed

healthy. These organs, more especially the right one, were

extensively studded with patches of extravasated blood

about the size of walnuts, which in those parts connected with

the pulmonary tissue were more or less softened, and emitted

an odour characteristic of heated decomposed blood. The rusty
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fluid produced from the softening had in various places passed

into the bronchi, imparting to their frothy mucus a brown colour.

Among carnivorous animals the poisonous effects of aconite

are exhibited in the following experiments made at the Veteri-

nary College. A cat of average size got seven minims of

Fleming's tincture of aconite. In two minutes severe retching

came on, with a copious flow of saliva, probably arising from

paralysis of the fauces ; and iu five minutes paiaful vomiting

and involuntary muscular contractions of a most active kind,

with perverted action of the voluntary muscles, causing the

animal to leap up the wall and turn somersaults backwards.

In this, as in most other cases, the pupil, at first somewhat

contracted, ultimately became dilated. * The pulse was reduced

in volume and strength, shortly becoming very weak; the

breathing was gasping. The vomiting and inordinate muscular

action continued till within two or three minutes of death,

which took place twenty minutes after the administration of

the poison. No morbid or peculiar post-mortem appearances

were observable. A medium-sized Scotch terrier got thirty

minims of Fleming's tincture. In five minutes painful and

active vomiting came on, which must have effectually emptied-

the stomach. The retching and vomiting continued, however,

for half an hour, when the animal was so exhausted and

paralysed in its hinder extremities as to be unable to

walk except by supporting itself on its fore limbs and

dragging the hind ones after it. It gradually recovered,

however, in about two hours. In som'e other cases a drachm

has destroyed dogs with as much rapidity as an equal quantity

of medicinal prussic acid. The lungs after death are found to

be shrunk, and contain little blood ; the trachea and bronchi

are full of frothy mucus, which could not be dislodged, owing

to the paralysis of the respiratory muscles and glottis ; the

cavities of the right heart are greatly distended with blood;

the left side is nearly empty ; but nothing abnormal is noticed

&,bout the digestive organs.

Among ruminating animals the action of aconite, when
introduced into the stomach, is rather less prompt and powerful

than in horses or dogs ; and the late Professor Fleming found
that the activity of aconite was sensibly diminished by digesting'

it with the gastric secretions either of rabbits or. calves. But
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when injected into the veins, or placed ia the areolar tissues, it

develops its poisonous effects as readily in ruminants as in

other animals.

In poisoning by aconite, finely powdered animal charcoal,

mixed with a little water, is given, in the hope of its absorbing

the poison. Emetics or the stomach-pump must then be

promptly used to get rid of any of the poison that may still

remaiu unabsorbed. The only chemical antidote of any value

is tannic acid, which owes its efficacy to its forming an insoluble

compound with the aconitine ; but to be of service it must be

used very promptly. By movements of the hmbs and ribs, and

by gentle magneto-electric currents down the back of the neck,

and round the ribs, Dr. John Harley endeavours to combat

the respiratory paralysis. Brandy and ammonia should be

cautiously given. The congestion of the lungs may be some-

what relieved by moderate bleeding from the jugular.

Medicinal Uses.—For all the domestic animals aconite is a

prompt and effectual sedative. In the first edition of this work,

published in 1853, its use was strongly recommended. It has

siace found growing favour with veterinarians ; but it stUl

deserves more extended and general employment. Ten or

fifteen minutes after a mediciual dose is administered, the num-
ber of the pulse-beats is often lowered by one-fourth, their force

is weakened, vascular excitement is thus abated, elevated

temperature is reduced, pain is assuaged. N"o sedative is so

certain and successful in the earlier stages of pneumonia,

pleurisy, or bronchitis ; of enteritis, peritonitis, or laminitis

;

of acute rheumatism or weed : it is indeed the most effectual

agent which veterinarians at present possess for controlling in

their outset attacks of acute inflammation and fever, whether

amongst horses or cattle. Mr. Balfour of Kirkcaldy for twenty-

five years has advantageously used it in the treatment of con-

tagious pleuro-pneumonia in cattle. Hard-worked horses

exposed to a chiU are frequently brought in with acute sore

throat, scarcely able to swallow, feverish, with elevated tempera-

ture. A couple of doses of aconite, with inhalation of steam,

and mustard externally, promptly abate the throat congestion

and inflammation, as well as the accompanying constitutional

fever. In enteritis in horses, Mr. Hill of Wolverhampton has

repeatedly found that within five minutes after aconite tincture
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is swallowed the pulse falls from 100 to 70 beats per minute,

and this notable effect is usually succeeded by gradual abate-

ment of fever and pain. {Veterinarian for July 1871.)

Aconite cuts short and controls inflammation, and thence is

specially serviceable in the outset of acute attacks. For the

removal of inflammatory products other medicines must be

used. Combined with a purgative, aconite often exerts a

serviceable sedative and antispasmodic effect in cases of colic.

In acute rheumatism it usually relieves both the constitutional

fever and the local inflammation. In frequently repeated doses,

I have found it of benefit in the outset of both forms of puerperal

fever in cattle; and.many flockmasters now use it with success

during the lambing season, giving it with gruel to all ewes

which have a hard time, begin to blow, or show symptoms of

fever. Conjoined with perfect quiet and a dose of physic,

aconite is successfully used in the earlier stages of tetanus by

Mr. Thomas DoUar, London,, by Mr. HOI, Wolverhampton, and

Mr. Macgillivray, Banff. {Veterinarian, 1871.) lii small,

frequently repeated doses, either alone or with hemlock, it

usually controls and steadier the excessive or irregular action

of the hypertrophied heart, especially in plethoric patients.

Ansesthesing superficial sensory nerves, aconite is often

useful as a local anodyne in neuralgic or rheumatic affections,

painful wounds, of swellings of a chronic or non-inflammatory

kind ; and in such cases not only allays pain, like opium or

belladonna, but also sometimes removes its cause. Lilce other

local, anaesthetics, it is more effective in combating irritative

rather than inflammatory pain. 'Diluted with fifteen or twenty,

parts of water, and used cautiously, Fleming's tincture often

relieves the itching, and hastens the cure of grease and other

eczematous eruptions in horses or dogs. A serviceable lotion

for such purposes consists of an ounce each of tinctures of

aconite and arnica dissolved in a quart of water. A still more
soothing application is made by substituting chloroform for the

arnica.

Doses, eic—The plant is not used in the crude state. The
extract, unless very carefully prepared from ah. alcohoho solu-

tion, is apt to be of defective or irregular strength. The tin/i-

ture, the simplest and best preparation both for internal and
external use, is sometimes of uncertain and insufficient strength;

Digitized by Microsoft®



MEDICINAL PREPARATIONS. 123

and, to prevent disappointment, should be obtained only from,

reliable sources. Its preparation is thus ordered by the British

Pharmacopoeia—Macerate 2^ ounces of aconite root in coarse

powder for forty^eight hours in fifteen fluid ounces of rectified

spirit in a close vessel, agitating occasionally ; then transfer to

a percolator, and when the fluid ceases to pass, pour into the

percolator five fluid ounces of spirit. As soon as the percola-

tion is completed, subject the contents of the percolator to

pressure, filter the product, mix the liquids, and add sufficient

rectified spirit to make one pint. It is beautifully transparent,

the colour of sherry, with a slightly bitter taste, followed by

the characteristic sensltion of tingling and numbness. For

horses the dose varies from f3ss. to f 3i. ; for cattle about

f 3i. ; for sheep and pigs, n|,vi. to 1H,x. ; for dogs, ITLiv. to TfLvi.

Fleming's tincture, stiLL much used in veterinary practice, about

four times as strong as the Pharmacopoeia tincture, and, on ac-

count of its concentration, requiring to be used most carefully,

is made as follows :—Take of root of Aconitum JSTapeUus, care-

fully dried and finely powdered, sixteen ounces troy ; rectifieo.

spirit, sixteen fluid ounces
;

' macerate for four days ; then pack

into a percolator ; add- rectified spirit until twenty-four ounces

of tincture are obtained. The dose for horses is about Til, x.

;

for cattle, from TI|,x. to tl^xx. ; for sheep, TTLij. or tlfiij. ; and

for dogs, from n^j. to TILij. Whichever tincture is used, should

be given in water or gruel, repeated at intervals of one or two

hours, and may usually be persevered with until its desired

effects are produced, or until five or six doses have been swal-

lowed. Used hypodermicaUy, less than half the above doses
'

suffice. Professor Walley finds that the activity of aconite

is increased by giving it in combination with alkaline carbon-

ates. ( VeteriTiarian's Pocket Conspectus.)

ACONITINB is one of the most potent of sedative poisons.

Dr. Headland {The Action of Medicines) records that -g-J^jth of

a grain in solution, in water, suffices to destroy a mouse
;
37^th,

of a grain kills a small bird after a few minutes, and -j^jth al-

most instantaneously ;
^th or ^i^th kills cats, the latter quan-

tity in twenty minutes or half an hour
; ^ grain given to a

shepherd's dog, weighing 20 lbs., began to operate in three or

four minutes, and proved fatal in sixty-five minutes; -^i^th

grain subcutaneously injected over the scapula of a horse causes
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in a few minutes champing of tlie teeth, salivation, fits of

retching, reduced number and force of the heart's action

(Mavor and Burness on Action of Medicines) ; -^g-th of a grain

would probably suffice to cause the death of an adult man.

Used subcutaneously, especial caution must be had, as it acts"

even more rapidly and powerfully than when given by the

mouth. The symptoms and post-mortem appearances are the

same as in poisoning with the ,crude drug, the extract, or the

tincture. The alkaloid has been used in human medicine,

especially as an external application, in the forms of alcoholic

solution or ointment, and is so uniform in its strength, that,

but for its expense, it would probably supersede all other pre-

parations of aconite.

ALCOHOL.

Ethyl Alcohol. Spirit of Wine. Eectified proof and other

Spirit, obtained by the fermentation of Sugar.

Alcohol is represented ia the Pharmacopoeia in several dis-

tinct forms—as absolute alcohol, rectified spirit, proof spirit, and

methylated alcohol ; and is, moreover, extensively used in the

several forms of. wines and spirits. The various alcoholic fluids

are obtained, either directly or indirectly, from the fermentation of

saccharine solutions ; in this country, from infusions of malt ; in

most parts of the Continent, from the juice of the grape
;

' in Ger-

many, from potatoes ; and in Jamaica and other rum-producing

countries, from molasses. In such processes saccharine matter,

ultimately converted into grape sugar, is dissolved and exposed

at a temperature generally about 65° or 70° to the action of a

ferment, usually the yeast fungus—^the Torula cerevisiee—which

breaks it up, probably by a somewhat complicated reaction, into

alcohol, carbonic acid, and water, as set forth in the following

formula :

—

1 T, . n^ „ r 2 C„H-HO = Alcohol-
1 Eqw. of Grape Sugar I ^ ^^^^ ^^ ^^^^^^^ ^^.^_

^' -^" "t -
t 1 H, = Water.

Alcohol is believed to be the hydride of a basylous radicle

ethyl (Cg Hj), and is hence sometimes termed ethyUc alcohol.

Ethyl forms various other compounds of medicinal value

—

'namely, ethyl oxide (0^ Hj) fi or common ether ; ethyl nitrite,
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Cg Hj NOj, the etherous principle of sweet spirit of nitre

;

ethyl acetate Cj H^, C^ II3 O^, or acetic ether.

When a fermented saccharine solution is exposed to a high

temperature, the alcohol distils over—mixedj however, with

water and various impurities ; if the distillation be several

times repeated, the fluid at 60° reaches the specific gravity "825,

which, according to the British excise, constitutes alcohol or

pure spirit. It still, however, contains from seven to ten per

cent of water, which, though inseparable by distillation, may be

removed by such water-absorbing bodies as potassium carbonate

and quicklime. This absolute or real alcohol is a mobile,

colourless fluid, with a spirituous odour, an intensely fiery taste,

and a specific gravity of "793. It is entirely volatile, boils at

173°, burns without producing smoke, becomes viscid at -166°,

but has never been frozen ; has a great affinity for water, absorb-

ing it readily from the atmosphere, and mixing with it in all

proportions. Next after water.it is the most universal solvent,

and readily dissolves chloroform, ethers, essential and concrete

volatile oUs, resins, most tar products, and many other medicinal

substances. When oxidised, it yields aldehyd and acetic acid

;

distilled with stdphurio acid, it produces ether, with nitric acid,

nitrous ether ; treated with chlorine, chloral is formed.

Rectified Spirit, spiritus rectificatus, or spirit of wine, are the

terms applied to the alcohol obtained from the distillation of

fermented saccharine fluids, containing 16 per cent by weight,

or 11 per cent by measure, of water, with the specific gravity

838. To absolute alcohol it bears general resemblance, but has

less pungency and volatility, and a higher boiling point. It is

used for making aU the spirits and many of the tinctures and

extracts of the Pharmacopoeia.

Proof Spirit, the spiritus tenuior of the Pharmacopoeia, is

directed to be made by mixing five pints of rectified spirit with

three pints of water. Thus prepared, it is freer from impurity

than the weak, imperfectly rectified spirit of the shops ; it con-

tains 49 per cent by weight, or 42 per cent by volume, of

water, has the specific gravity '920, and is used for the prepara-

tion of many tinctures.

Methylated Spirit is a mbcture of alcohol of specific gravity

•830, with 10 per. cent of the" pungent disagreeable fiavoured

mejihylic alcohol, CH^ 0, obtained from the- distillation of woo^i.
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(See Methylic Alcohol.) This mixture, sold free of duty in

quantities of ten gallons and upwards, under the name of

methylated spirit, proves an immense boon to pharmaceutical

chemists and many other manufacturers ; for the addition of

the pungent methylic spirit, although it prevents the mixture

being used for drinking, does not interfere with its value in

pharmacy or the arts.

The following alcoholic fluids, employed both dieteticaUy

and medicinally for man, are occasionally also prescribed for the

lower animals :— Wine, the fermented juice of the grape, con-

tains from 5 to 17 per cent of excise alcohol (specific gravity

•825), and owes its peculiar bouquet to CBnanthic ether ; hrandy,

prepared by the distillation of the weaker wines, contains about

53 per cent of excise alcohol; rum, a fluid of about the same

strength, is made by the distillation of a fermented solution of

molasses ; whisky, of similar strength, is obtained by distilling

a thoroughly fermented solution of malt, or of malt and raw
grain ; whOst Hollands, Geneva, and gin, a little weaker than

these, are prepared from fermented malt, with a small quantity

of juniper berries. Ales and porter, convenient stimulants in

almost everyday use, are made by infusing malt in water at

about 180°; allowing it to stand for a few hours untU the

starch is in great part converted into dextrine and sugar ; boil-

ing the solution with the requisite hops ; adding yeast to cause

fermentation, which, however, must be carefully prevented from

going too far. The dark colour of porter depends on a part of

the malt being roasted. Porter and ales contain between 4
and 8 per cent of excise alcohol (density •825).

Impurities.—Excess of water, the common sophistication of

alcoholic fluids, increases the specific gravity, which is ascer-

tained either with a hydrometer or with marked beads. Com-
mercial spirits are apt to be contaminated by ill-flavoured, pun- .

gent volatile oils, and especially by fusel or grain oil, also

called amylic alcohol or potato spirit. The presence of this

fusel oil imparts to the spirit an empyreumatic burning flavour

;

produces a yellow coloration when shaken in a test tube with
a fragment of potassium iodide, and causes blackening on addi-

tion of sulphuric acid, or by exposure to the action of silver

nitrate and light. To remove grain oil, the rectifier, previous

to each distillation, mixes the spirit with water, or digests it
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with "animal charcoal ; but neither of these processes is very

effectual,^ whilst distillation off burnt alum, calcium chloride,

potassium permanganate, or the addition of silver nitrate,

although greatly better, are not available on the large scale.

Actions and Uses.—Alcohol is a narcotic poison of the in-

ebriant class ; it first stimulates, then deranges, and subsequently

depresses and paralyses the functions of the brain and spinal

cord; it kills usually by paralysis of respiration. Medicinal

doses are diffusible stimulants, antispasmodics, cardiac tonics,

and antiseptics. During their excretion from the body, they

act as diuretics and diaphoretics. Carefully used in small

doses, alcohol is a readify assimilable article of food. Locally,

it is irritant and refrigerant. Its solvent and antiseptic properties

lead, to its extensive use in pharmacy.

General Actions.—Strong spirit applied to the skin or to a

mucous surface produces increased vascularity, with heat, red-

ness, and irritability ; but these soon give place to diminished

vg,scularity and sensibility. Similar characteristic opposing

effects also occur when alcohol is taken in full doses internally

;

the general excitement first observed is followed by deranged

and depressed action. It coagulates albumin, and destroys

those organic germs which excite fermentation and putrefaction.

It exerts similar effects by whatever channel it enters- the body,

whether injected into the veins, placed in the areolar textures,

inhaled, or swallowed. Moderate doses, given by the mouth,

increase the gastric secretions and aid digestion, but large doses

and strong solutions destroy the pepsin, arrest secretion, irritate

and inflame the mucous coat, and thus interfere with absorp-

tion. It has a high diffusion power, speedily becomes absorbed

from the veins both of the stomach and intestines. It attacks

the red globules, diminishing their power of giving off oxygen

;

rapidly acts on the nerves and nerve centres, especially on those

within the cranium, inducing exhilaration and general excite-

ment. The action of the heart becomes fuller and stronger

;

in health it usually gets quicker, but in weakness and disease,

in which alcohol is beneficial, it generally becomes steadier and

slower. The excitement caused by poisonous doses is quickly

followed by imperfect automatic control, unconsciousness,

gradual failure of the heart, and paralysis of respiration. The

treatment in such poisoning cases consists in emptying the
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stomach by emetics or the stomach-pump, and warding off

deadly stupor by keeping the patient moving about ; by

cold affusion and the cautious use of the magneto- electric

apparatus.

There has been much controversy as to the dietetic value of

alcohol. It contains no nitrogen, and hence it is not available

for the building up of the albuminous colloidial structures.

But, like sugar, starch, or fat, it undergoes oxidation or combus-

tion, supplies force and heat, maintains or increases the "weight

of the body, and when used in excess, sometimes causes accumu-

lation of fat or fatty degeneration. Men and animals kept on

somewhat deficient diet, on which weight would be lost, main-

tain their weight when receiving in addition daily small doses

of alcohol. In health, alcohol can readily be dispensed with as

an article of food alike for men and animals ; it has the disad-

vantage of diminishing oxidation. But in febrile diseases this

retarding of oxidation adds greatly to its value ; undue tissue

waste is checked; temperature is lowered; whilst in such circum-

stances alcohol is more readily digested and assimilated than

most ordinary food.

On animal temperature, as in so many other of its effects,

alcohol acts in a twofold way. Dr. B. W. Eichardson's valu-

able experiments {Cantor Lecture for 1874) demonstrate that

soon after a full dose has been given, concurrently with the

early excitement stage, whilst the heart's action is increased,

and the capillary vessels are relaxed, blood is driven to the

surface, and a rise of external temperature occurs, sometimes

amounting to one degree. But this temporary surface glow is

accompanied with diminished tonicity of the surface capillaries,

increased radiation results, and the cooling process is hastened.

In the second stage of alcoholism, marked by excitement, with

some muscular inability and deficient automatic control, tem-

perature goes steadily down, the decline is quickened and
increased if the animal is in a cold atmosphere, and an undue
interval has elapsed since food has been taken. When the

advanced stage of unconsciousness is reached, a dangerous

reduction has taken place, amounting in birds to fully five

degrees, in dogs, rabbits, and other animals to about three

degrees, in man himself to two and a half to three degrees.

Interesting differences occur in the effects produced by fuU
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doses on different animals. On man, with his highly developed

cerebral hemispheres, alcohol acts promptly, disturbing and per-

verting the intellectual functions ; but five times the dose is

requisite to, disturb the motor functions which are presided ovei

by about one-eighth part of the human braia. Alcohol in

amount corresponding to. 0-4 to the 1000 of the total weight

of the body, disturbs human intelligence ; whilst 2-40 per 1000
of weight are needed to disturb his motor functions. In pro-

portion to their weight, dogs take larger doses without being

affected; 1'5 part to 1000 of body weight is required before

notable effects occur, and then instead of perversion of the brain

proper, which is as five lo one of the dog's motor centres, there is
'

perversion of the motor functions. A like promiaent disturbance

of the motor functions-J—the prancing, striking with the feet, the

unsteady gait, loss of co-ordination, dragging of the hinder ex-

tremities—^is observed in horses and other of the lower animals.

In fatal cases the stupor is sometimes broken by convulsions.

The effects of alcohol vary somewhat, according to the dose

and degree of concentration. Whilst full doses produce a

primary stage of excitement, with increased action of the heart

and perverted motor function, followed by perverted and de-

pressed reflex action, stOl larger doses exert a very rapid

narcotic and sedative effect, with little or no excitation or

inebriation. Pour or five ounces of whisky quickly swallowed

by dogs of about 20 lbs. weight, if not got rid of by vomiting,

produce rapid depression, coma, and death within several min-

utes, and without any appreciable excitement; and cases of

this kind occurring in man are recorded by Sir Eobert Chris-

tison in his work on Poisons. Hertwig gave an old but sound

horse eight ounces of alcohol, of specific gravity about 825.

He became much excited and uneasy, pranced, staggered, and

after about two minutes fell, struck out vehemently with his

feet, roUed his ' eyes ; the pupils at first were contracted, and

latterly dilated ; he rapidly became insensible, and died in

about ten minutes. The pulse was little altered, and the heart

continued to beat for ten minutes after death. .
Paralysis of

the muscles of respiration, or closure of the glottis, is stated by

Dr. Pereira to be the immediate cause of death. (Pereira's

Elements of Materia Medica and Thprapeutics, abridged edition,

1872.) Between four and six ounces produced similar symp-

K
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toms, but did not prove fatal. One to two ounces destroyed

dogs in periods varying between a quarter and half an hour, with

similar symptoms, and great iaclination to vomit. One or two

drachms induced m dogs reeling and stupor, which continued

for about half an hour. Cattle and sheep, and indeed aU

ruminants, are less susceptible of its influence than dogs, or

even horses ; and Hertwig mentions, that when it is given in

the form of brandy to sheep and goats, they soon become very

fond of it, taking six to ten ounces at a time, and gradually

becomiag less easily affected by it.

Chronic poisoning by g-lcohol, with impaired nervous power

and fatty degeneration, common enough in the human subject,

is unknown ia the lower animals ; but Professor John Gamgee
describes (Domestic Animals in Health and Disease) a form of

encephalitis in cattle, resulting from alcoholism, due to the

practice " prevalent in some parts of Scotland, of giving ' burnt

ale' to cows ia the neighbourhood of dislbilleries. The ale is

given by steeping straw in it, and the animals will also drink

it freely. They often sleep soundly after such a beverage, and

sometimes symptoms of intoxication are manifest. The symp-
toms are as follows :—The head is turned singularly to the side,

and is slightly elevated. The pupils are widely dilated, and

the eyes have a remarkably wild appearance. On approaching

the' animals, they wiuk rapidly and tremble. There is a marked
heat of head, horns, and ears. When pressed with the finger

in the axilla, they fall iastantly, and when pulled by the head,

they incline to turn over. The pulse is about seventy or eighty

per minute. After death, all the organs are found healthy,

except the nervous centres, and both the brain and its mem-
branes are found congested. This congestion often extends

into the spinal canal, and the pia mater over both brain and
cord is the seat of red spots ; the redness is either ramified, or

is obviously due to blood extravasation. Clots of blood have

been found in the lateral ventricles, and around the spinal

marrow in the cervical regions. There is evidently softening

of the brain substance, as a direct result of this condition."

At distilleries, where the live stock are freely supplied with the

dreg or wash and other refuse containiag spirit, pigs, as well as

cattle, are frequently intoxicated, exhibit symptoms similar to

those described, and sometimes terminating fatally.
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As a diffusible stimulant alcoliol resembles ether and am-
monia, but is scarcely so evanescent. Compared witb ether

and chloroform it is less volatile, incapable of administration

by the lungs, and hence having no general anaesthetic action.

Moreover, its primary stimulant stage is more marked and pro-

longed
; and its secondary stage of unconsciousness is usually

more slowly produced, is caused only by dangerously large

doses, and is apt to prove fatal from paralysis of the heart and
respiratory movements. Wines contaiaing oenanthic ether

differ from spirits in having part of their alcohol combiaed

with their saline and organic constituents. They are hence

more slowly absorbed ; their stimulating effects, consequently,

are more slowly produced, and are also more lasting.

Medicinal Uses.—Few articles are more frequently and

extensively used mediciuaUy. In small repeated doses it is

given to rouse or regulate weak or disturbed nervous power,

and hence is useful in many cases of indigestion in stimulating

gastric secretion, as an antispasmodic in colic, in arresting

chUls, in antagonising shock, and ia combating the sedative

~ effects of such poison^ as aconite and tobacco. For many of

these purposes it is advantageously conjoined with ammonia.

It strengthens the action of the heart, dilates the capillaries,

and thus diminishes arterial tension, and, in conjunction with

warmth, for a time increases animal temperature. These pro-

perties recommend it in influenza, in debUitatuig disorders, and

in convalescence from acute attacks. Under its influence appe-

tite improves, the surface heat becomes normal, temperature is

lowered, and the quick weak pulse is firmer and steadier. In

many such cases advantage also results from the antiseptic

properties of alcohol, and its notable power of controlling and

diminishing tissue waste. In most colds and sore throat cases

amongst hard-worked horses, when the pulse is quick and weak,

the breathing quickened and embarrassed, the temperature over

103°, no treatment is so successful as a saline draught, a dress-

ing of mustard to the throat, and a couple of ounces of spirits

or a piut of ale or stout . repeated every two or three hours.

The following case of double pneumonia in a horse, communi-

cated to me by Mr. Israel Print, illustrates the value of alcohol

as a heart tonic and stimulant. The patient is seen after

twenty-four hours' 01ness,his pulse is 100, scarcely perceptible.
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his respirations 52, his temperature 106°. He is ordered a

wineglassM of whisky ia a few ounces of water every two

hours
;
gets a quart in the twenty-four hours. His pulse has

then fallen to 84, his respirations to 46, his temperature to

104°. The spirit is persevered with for another twenty-four

hours, with contiuued abatement of fever and distress, and the

animal makes a steady recovery. In farcy cases, where the

appetite is indifferent and the temperature at 105°, a pint of

ale or a glass of spirits thrice a day, in conjunction with full

doses of iron sulphate, improves the appetite, lowers tempera-

ture, and abates fever. Cows suffering from puerperal apoplexy,

after a full dose of physic, and if the heart is weak and irre-

gular and the surface cold, are often benefited by five or six

ounces of whisky, given at intervals of one and a half to two

hours ; congestion and paralysis of the nerve centres are usually

thus relieved. In their removal from the body by the kidneys,

skin, and lungs, spirituous fluids stimulate these secreting

organs, and increase their watery discharges. To maintain the

curative advantages obtained, and prevent the secondary depres-

sion apt to ensue, repeated doses at intervals of two to three

hours are generally required. To the larger veterinary patients

alcohol is frequently given in the form of spirits, ale, and

stout ; to the smaller, in the shape of wine. Given in undue

amount, whether in health or disease, alcohol depresses and

exhausts nerve force, hinders oxidation, retards excretion of mor-

bid matters, and causes dryness of the skin and mucous surfaces.

In a state of concentration, when rubbed into the more

delicate parts of the skin, alcohol acts as a rubefacient, but is

seldom used for this purpose among the lower animals. Coagu-

lating albumin and contracting capillary vessels, strong spirit

is occasionally applied to arrest bleeding. As a stimulant and

refrigerant for bruises, wounds, and strains, it is used through-

out Scotland in the familiar form of whisky-and-water ; whilst

a cooling lotion is made with an ounce each of rectified spirit,

vinegar, and ammonium chloride, dissolved in a quart of water,

and applied on a fold of Imt. As a refrigerant in brain dis-

ease, ice is however more convenient and effective. Spirit

beat up with white of egg is used in veterinary as well as in

human practice, to prevent excoriation of parts exposed to

pressure. An admirable and well-keeping solvent for the active
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principles of many drugs, alcohol is largely used for making
tinctures, extracts, and ethers.

Doses, etc.—Of rectified spirit horses take ahout ill ; cattle,

fgj. to fgiij. ; sheep, f§ss.
;

pigs, f3ij. ; and dogs, about f 3j.

The doses of whisky, hrandy, ales, and wine, vary much accord-

ing to the condition of the patient, and the purpose they are

given to serve; but in exhausting disorders, they should be
given in moderate q^uantity, tolerably diluted, at frequent inter-

vals of one or two hours, and usually answer best given at meal
times.

ALOES.

Aloe. Inspissated juice of the leaves of various species of

Aloe.

Nat. Ord.—Liliacese. Sex. jS't/st—Hexandria Monogynia.

The several species of aloe, which yield the various sorts of

commercial aloes, are succulent plants, having short round

woody stems; strong, thick, fleshy, amplexi.caul Hght-green

leaves, with sharp serrated edges, and a stout spine projecting

at the apex;' and yellow or white spiked tubular flowers.

Underneath the leathery cuticle and thick cortical epidermis of

the aloe leaf, and exterior to the loose mucilaginous pulp, lie

parallel vessels which contain the yellow, bitter, purgative

juice. Somewhat different processes are pursued in extracting

and concentrating this juice. The better qualities are allowed

to exude spontaneously from incisions made in the leaf. In-

ferior results are obtained when the leaves are exposed to

pressure or heat, which causes a mixture of the mucilaginous

sap of the mass of the leaf with the cathartic juice, whilst many
specimens are deteriorated in the process of concentration by

carelessness in separating impurities and exposure to a high

temperature.

Varieties.—The most important varieties of aloes met with

in commerce and used in medicine are Barbadoes, East Indian,

Socotrine, Cape, and Caballine.

Baebadoes Aloes (Aloe Barbadensis), the variety of aloes

most extensively used in veterinary practice, is produced

chiefly by the AM vulgaris, which has a short cylindrical

woody stem ; sword-shaped leaves, with hard reddish spines, a
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:

tough and leathery cuticle, with a light-brown parenchyma

;

and tubular yellow flowers. Its preparation is not confined to

the Island of Barbadoes, but is also carried on iu Jamaica and

most of the West Indian Islands. A dwarf variety is cultivated

;

the plants are set out sis inches from each other in the rows,

twelve to eighteen inches apart; the leaves, one to two feet

long, are cut off in March or April, in the heat of the day ; the

plants under good cultivation last for several years. - The

leaves are chopped off close to the stem, and placed , in tubs

with their cut ends down ; from their longitudinal vessels the

juice trickles out, is collected in casks, and at convenience is

concentrated by boiling for four or five hours, sediment and im-

purities being carefully kept back. When sufficiently concen-

trated, the juice is poured into gourd shells, and the opening

closed by a piece of shell let in, and secured in its place by a

coarse cloth nailed over it. The gourds, when filled, usually

weigh from 10 to 40 lbs.; and fully 2000 of these, with a

quantity of the drug iu boxes, are annually exported from

Barbadoes alone. The total export exceeds 1000 cwt.,

most of which comes to Great Britain. The price varies

according to quality, from £4 to £9 : 10s. per cwt. Barbadoes

aloes has a dark or liver-brown colour ; a brown, opaque,

earthy fracture ; a disagreeable, bitter, persistent taste, and a

strong and disagreeable odour, especially when breathed upon
—an odour generally likened to that of the human axilla. It

is tough, hard, and difficult to pulverise ; small fragments are

translucent, and of an orange-brown hue ; its powder is olive-

green, and darker than that of the other commercial varieties.

The dark colour, dulness, and opacity of Barbadoes aloes are

generally stated to depend upon the presence of water, but may
also be OAving to the condition of the aloin. When dis-

solved in weak spirits it leaves an abundant flocculent residue.

East Indian, Bombay, or Zanzibar Aloes, is brought from

Arabia, and the coasts of the Eed Sea and Persian Gulf, to

Bombay and other Indian ports, and thence exported to Europe.

It is supposed to be obtained from the Aloe Socotrina, and per-

haps from other undetermined species. The manner of ex-

traction and purifying is unknown. It comes to the London
market in kegs, tin-lined boxes holding 56 lbs., or in skins, of

which several are packed into casks or firkins. The quality
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and appearance of East Indian aloes are very variable. When
of good quality it has a brown-red colour ; in small fragments

is red, sparkling, and tolerably transparent ; its powder is

reddish brown ; its fracture more shining, and its odour less

disagreeable than that of either Barbadoes or Gape aloes ; its

taste, like that of all the varieties, is bitter and nauseous.

Spirit of the strength of sherry does not fuUy dissolve it,

but leaves a fleecy residue. Aloes native to India is mostly

of inferior quality, and is rarely exported. Hepatic aloes is

the name usually given to a second-rate opaque, liver-coloured.

East Indian aloes. A variety termed Mocha aloes, occasionally

met with in drug warehouses, is dark-coloured, fetid, and of

inferior quality.

SocoTEiNE Aloes {AM Socotrina) is of very fine quality,

comes in quantities of a few tons annually from the islands of

Socotra and Madagascar, is understood to be the produce of

the Aloe Socotrina, and is imported in skins, kegs, casks, and

chests. The juice is aUowed to exude spontaneously, or with

only gentle pressure, from the freshly-separated leaves, and is

then evaporated by exposure to the heat of the sun. Sir

Eobert Christison and other good authorities are of opinion that

much of the aloes sold as Socotrine consists either of selected

portions of East Indian aloes, or of a purified extract of that

variety. According to Christison and Pereira, Socotrine aloes

occurs in red-brown pieces, of variable size, and of a garnet-red

translucency when thin. Its fracture is generally smooth,

glassy, and conchoidal, but occasionally rough, and resembling

that of a tear of myrrL It has a fragrant agreeable odour,

which is increased if the specimen be breathed upon or heated.

It is brittle and easily reduced to powder, which is of a golden-

yeUow colour, and almost entirely soluble in spirit of the

specific gravity "950, the strength of sherry. It is generally

quoted at from £6 to £13 per cwt. From East Indian it is

distinguished by its redder colour, greater lustre, transparency,

and solubility. ' The finer varieties of Socotrine aloes are some-

times called aloe^ hiimAda, lucida, or clear aloes, which appear

also to have been the names applied to varieties now extinct.

The late Professor Pereira described, in the Pharmaceidieal

Journal for April 1852, a soft semi-fluid Socotrine aloes,

recently imported in casks containing 6 cwt. by way of Madras.
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He considered it to be the raw or unboiled juice of tbe plant,

and proposed to call it Socotrine aloe juice. It has the

consistence of thin honey, a deep orange colour, the strong

fragrant odour of Socotrine aloes, and deposits on standing a

small quantity of minute prismatic crystals, analogous with

the aloin obtained by Messrs. Smith from Barbadoes aloes.

Cape Aloes (Aloe Capensis) is brought from the Cape of

Good Hope, and is chiefly got from the Aloe ferox, Africana, or

spicata, or from hybrids obtained by crossing these and other

varieties. "Within the last few years increasing quantities of

carefully-prepared gray-brown opaque aloes have been imported

from ISTatal in wooden boxes. The extraction of the juice, as

described by Mr. Lyell in Ohristison's Dispensatory, begins

during September and October. The leaves, cut from the

plant close to the stalk, are piled, with the cut ends inwards,

on sheep-skins or ox-hides spread in holes dug in the ground.

The juice slowly drains out, is evaporated in large caldrons,

and exported either in chests or skins—the latter generally

containing the better qualities. It is sold at the Cape at

from 2ld. to 3-|d. per lb. Cape aloes is often of very inferior

quality, being black, opaque, vesicular, and of little activity.

Those who have seen its preparation are, however, of opinion

that this inferiority is not owing to the species cultivated, to

the climate or other natural causes, but to carelessness in the

extraction and evaporation of the juice, and especially to the

commencement of operations before the termination of the wet

season. Although sold at less than half the price of average

samples of Barbadoes aloes, it is little, if at all, inferior to

them, or to East Indian. Mr. Joseph Gamgee, after comparative

experiments, declares a preference for Cape, and adds that, side

by side with Barbadoes, it causes equally copious but less

watery discharges, whilst its action was not quite so long

kept up.

—

{Veterinarian, April 1856.) The better qualities

have a dark-brown or olive-green resinous appearance, a com-
pact structure, a vitreous, conchoidal, dark-green fracture, and a

strong and rather disagreeable sour odour. They are very

brittle, and easily reduced to a powder of a gamboge-yeUow
colour.

Caballine or Hoese Aloes is inferior to the varieties pre-

viously noticed, and often consists of the residue or sediment
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left from the purification of more valuable sorts. It varies

considerably in colour, opacity, and general appearance ; is

black, vesicular, and bitununous, and wants the compact struc-

ture of the better Mnds ; has a strong and disagreeably fetid

odour; usually contains a quantity of such impurities as

straw, bark, stones, and sand ; and should be discarded from
veterinary practice.

Properties.—Aloes is the inspissated concrete juice of the

leaves of certain species of aloe. The several varieties, although

varying in special characters, are amorphous, waxy, somewhat
resinous, with a specific gravity when dried of 1-364, are

rather brittle, their external surface duller and darker than a

freshly-made fracture, with an intensely bitter and persistent

taste, and a strong and more or less disagreeable odour, always

much increased .when the specimen is breathed on or heated.

"When held in the hand for some minutes aloes softens and
becomes adhesive. At a low red heat it is partially fused,

froths up, chars, and burns. Exposure to temperatures exceed-

ing 150° alters its composition and impairs its purgative property.

It is almost entirely soluble in boiling water, which, however,

deposits, as it cools, from 60 to 80 per cent of a brown sub-

stance, the so-caUed resin of aloes. Most specimens are entirely

soluble in prodf spirit. The watery and alcoholic solutions of

the several commercial varieties vary somewhat in colour, those

of Cape aloes having the lightest colour', those of Barbadoes the

darkest. The watery solution, when cold, reddens litmus, is

deepened in colour by alkalies, blackened by iron sesquichloride,

and yields a yellow-gray precipitate with lead acetate.

Composition.—The Messrs. T. and H. Smith of Edinburgh,

who have thoroughly investigated the composition of aloes,

have isolated from 25 to 30 per cent of an active, yellow,

crystalline, neutral bitter principle—aloin, which is noticed

more in detail at the ehd of this article ; about the same pro-

portion of an equally active, soluble, uncrystaUisable aloin into

which the crystaUisable form is convertible by heat, much in

the same way as uncrystaUisable treacle is formed during

the careless manufacture of crystaUisable cane sugar. A
pale-yeUow, mobile, mint-flavoured volatile oil, of which an

otince only is obtained from 400 lbs. of aloes, imparts its

characteristic odour. Besides mineral matters and albumin,
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aloes further contains about 3 per cent of a transparent brown

resin, deposited from hot watery decoctions, seven-eighths of

which is soluble in rectified spirit. This resin occurs in

unusual amount in inferior samples, being formed at the

expense of the aloin usually by exposure of the juice duriag

inspissation to high temperatures, and has been found by Dr.

William Craig of Edinburgh to possess little, if any, purgative

activity. Recent investigations fail to discover the aloesic and

gallic acids which iigured in older analyses.

Impurities.—The adulteration of aloes is chiefly confined to

the substitution of one variety for another, or to the mixture

of an inferior with a more valuable sort. Such frauds may in

general be detected by a knowledge of the characters of the

several varieties, and especially by noting their colour, lustre,

odour, and solubility. The admixture of stones, earth, straw,

and the like, must be detected by close- inspection.

Actions and Uses.— Considerable doses are purgative

;

repeated small doses, insufficient sensibly to increase the action

of the bowels, are tonie ; applied externally it is stimulant and

desiccant.

General Actions.—Aloes in the solid form, when given by
the mouth, is emulsified and saponified chiefly by the bile and

pancreatic fluids, and then in great part absorbed. The rapidity

with which a properly compounded ball is dissolved in the

horse's stomach is shown by an iuteresting experiment made by
Mr. Joseph Gamgee sen. Seven drachms of Cape aloes made
into a ball with sixty minims of glycerin, and roUed in white

tissue paper, were given to a horse, which, thirty-three minutes

later, was killed by dividing the carotid artery. When examina-

tion was made an hour after the ball was entirely dissolved, a

distinct odour of aloes was foimd in the stomach and duodenum,

but had not extended to the large intestines. Aloes has not

as yet been detected in the blood; but its disappearance

from the part to which it is applied, its impregnating the

milk and other secretions, and its frequently acting on the

kidneys, are certain evidences of its entering the circulation.

Being a foreign matter, it is, however, speedily excreted. In-

soluble ia air, it is not removable by the skdn or lungs ; in

full medicinal doses it is not easily separable by the kidneys

;

but is specially attracted to the glandular apparatus covering
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the intestinal mucous membrane, induces there irritation and

copious secretion, along with which it is poured iato the canal,

and especially, it is believed, into its more posterior parts. The
increased peristaltic motion so obvious during the operation of

aloes, and which so much enhances its purgative effect, is a

reflex action depending on the irritation excited during the

solution, absorption, and subsequent excretion of the drug.

The augmented secretions render the fseces fluid, whilst the

increased peristaltic motion accelerates their discharge.

Compared with some other purgatives, aloes is rather tardy

in its action, and apt to be uncertain when the bowels are

irregular or loaded with hard dry food. It is, however, a safe

and sure purgative for horses. Unlite many other cathartics, and

excepting in inflammation of the ahinentarymucous membrane, it

is not in large amount an irritant poison. Unless given in very

large doses, it does not render the dejections so fluid as saline

purgatives, but appears to increase in greater degree the peri-

staltic movements. Aloes is believed specially to increase the

secretion of bUe. Professor Eutherford introduced aloes into the

duodenum of a fasting dog, and found that although only slight

purgation ensued, all the bile constituents were increased. It

is said to produce evacuations which possess a peculiar dis-

agreeable odour (Hertwig). The cathartic action of aloes, Kke

that of all true purgatives, is produced with nearly equal

facility by whatever channel it finds access to the blood ; by

placing the aloes in sufficient quantity in the areolar tissue,

applying it to any mucous membrane or other absorbing surface,

or injecting it in solution into the veins. Six drachms of

Barbadoes aloes, dissolved in twenty-four ounces of water, and

injected into the jugular vein of a horse, caused nausea,

frequent straining and efforts to dung, colic—which, however,

was only of short duration—and after twelve hours purgation.

When injected into the veins, it sometimes acts on the kidneys

.

rather than the bowels. Moiroud injected four drachms, dis-

solved in diluted alcohol, into the veins of a horse, and next

day eight drachms, dissolved in a similar manner ; but instead

of catharsis, observed only diuresis.

The several varieties of aloes differ somewhat in the degree

of their action : Barbadoes is regarded as most energetic. East

Indian less so, and Cape the weakest, and most liable to cause
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:

diuresis. Socotrine is stated ty Pereira to Have the best

tonic effect. In veterinary practice, preference has long been

given to Barbadoes aloes—perhaps, however, without sufficient

reason; for the better qualities of East Indian or Cape, when

given in slightly larger doses, are quite as effectual, and have

the advantage of being considerably cheaper. The CabaUine

and other inferior kinds, being very uncertain and irregular in

their composition, should not be used. Every sort is most

effective when freshly powdered ; and hence, except for

immediate use, should be kept in pieces, preserved from
,

moisture in oiled silk or in tin canisters. A temperature

approaching 160°, applied, whether in the extraction of the

juice, or in making it up for use, impairs the activity of aloes

by converting the active aloin iato inert resin. The purgative

effect is materially accelerated and increased by giving it in

solution, and also to a lesser degree by combining it with iron

sulphate, vegetable tonics, or bitters. The irritant effect on

the rectum, sometimes an objection to its use, especially in the

dog, may be mitigated by giving it in solution, and prevented

by combining it with other purgatives.

In the horse, a cathartic dose of aloes generally causes in

a few hours dryness and increased warmth of the mouth, an

acceleration of one or even two degrees in the animal tempera-

ture, a somewhat quickened pulse, and occasionally nausea,

colic, and copious secretion , of urine. This diuretic effect

occasionally occurs even with good Barbadoes aloes, especially

when the bowels have previously been much constipated, or

otherwise out of order ; whilst it is stiU. more common with

inferior specimens of Cape and other kinds, in which the aloin

has been converted into resin. Combination with jalap,

calomel, or other such purgatives, usually counteracts this

diuretic tendency. Combiaation with ginger or other aromatics,

or with hyoscyamus or belladonna, helps to ward off nausea and

tenesmus. The time required for the operation of aloes differs

much in different horses, and is modified by various circum-

stances, especially by the diet upon which the animal has

been previously kept. A dose of four to six drachms

generally operates in from sixteen to twenty -four' hours.

The degree and continuance of the action are also liable to

considerable variation. In some horses, the purging is over
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in two or three hours; in others, it extends over twenty-

four hours.

In rumiuants, aloes is neither a prompt nor a powerful

purgative. When given to cattle, even in the fluid state and
in doses of several ounces, it fails to produce copious evacua-

tions, such as are obtained in the horse. Hertwig mentions

that, in an experiment made at the Veterinary School of Lyons,

a cow got six ounces of aloes, partly in solution, partly in

electuary ; but although uneasiness and loss of appetite were

observed, the bowels remained unmoved. Gilbert also gave six

. ounces, with an infusion of four ounces of senna leaves, without
*

effect. Sheep and goats take doses varying from two drachms

to an ounce, without being speedily or certainly purged. This

tardiness and uncertainty in the purgative effect of aloes on

ruminants mainly depends on the small effect which it has on

the stomach and other anterior parts of the alimentary canal

;

on its acting particularly on the great intestines, which in

Such animals are neither very sensitive nor vascular ; and on

its chiefly operating by increasing the peristaltic motions, which

are especially difficult to excite in ruminants.

As a purgative for the dog, when given alone, it is neither

so speedy nor so safe as calomel and jalap, or castor oil. It

has also the disadvantage of occasionally producing irritation of

the rectum ; but this may in great part be overcome by com-

bining it with other purgatives. The dose required to purge a _

dog is unusually large as compared with that administered

either to the human subject or to the horse. In the case of

many medicines, the doses suitable for the dog and for man are

very similar ; but in this instance the . dog' requires eight or ten

times the quantity given to man. Aloes is a good purge for

swine, but usually takes about twelve or fifteen hours ito operate.

Medicinal vses.—There are few equine ailments in which

aloes is not administered. It is given in constipation, indi-

gestion, and colic, and for the expulsion from the intestines of

concretions, foreign substances, and worms. In obstinate con-

stipation it is best used in solution, and along with calomel,

frequent clysters, hand-rubbing, and fomentations. In some

torpid states of the bowels it is advantageously conjoined with

gentian and strychnine. In indigestion it is prescribed in

smaller doses, along with or followed by vegetable bitters and
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antacids. In the earlier stages of diarrhoea, small doses, con-

trolled in their effect by combination with gentian, and occa-

sionally with hyoscyamus and opium, prove useful in getting

rid of irritants, whether lodged in the bowels or in the blood.

As a vermifuge, it should be given after a considerable fast, in

the fluid state, and with oil of turpentine ; whilst, in addition

to its exhibition by the mouth, a diluted solution injected into

the rectum often destroys ascari^es lodged in the lower bowels.

For colic in the heavier descriptions of horses. Professor Dick

was wont to recommend foxir or five drachms of aloes rubbed

down with a quart of hot water, and given with an ounce each

of oil of turpentine and laudanum. Many bad coHc cases are

relieved by conjoining with the aloes in solution thirty to forty

minims of Pharmacopoeia tincture of aconite. When accompanied

withabundant evolution of gas, colic is often successfully overcome

by giving with the aloes two ounces of ammonia spirit, or an

ounce each of medicinal solution of ammonia and ether. In

jaundice and congested states of the liver and spleen, aloes is

usually selected in preference to other purgatives. In the

treatment of febrile attacks in horses, it sometimes supersedes

the need of blood-letting and sedative medicines, frequently

purging away deleterious matters alike from the bowels and

blood. Often a dose of aloes allays the irritation of wounds

and lamenesses. It is a valuable auxiliary in the treatment of

inflammation of the brain, eye, lungs, pleura, absorbents; and joints,

and in these and other such cases owes its ef&cacy to one or

other of the following causes :—It clears the intestines of un-

digested food and other crudities, which often occasion much
uneasiness, and aggravate the original disease ; it removes from

the blood many of those noxious matters which have been de-

veloped by disease, or accumulated there during its existence

;

it establishes extensive counter-irritation, and by reflex action

promotes a healthier state of diseased parts. Aloes is usually

effectual in removing cedematous enlargements and dropsies,

when they do not depend on debOity or disease of important

internal organs. Eepeated doses lessen the formation of super-

fluous blood and fat, are given both professionally and empiri-

cally to promote condition ; an object which is usually, however,

more safely and effectually secured by judicious feeding and
well-regulated exercise.
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Among cattle and sheep, in constipation and indigestion as

well as in febrile and inflammatory complaints, aloes is occa-

sionally given ; bnt, as already stated, it is less reliable than for

horses. If used for ruminants, it should be combined with

salines, gamboge, or croton, and given in the fluid form. For

,

dogs it is sometimes prescribed ia the same class of cases in

which if is given to horses, but is generally superseded by
calomel and jalap, or some of the oils, which have the advan-

tage of acting more speedily and surely.

Aloes should be avoided in irritation or inflammation of the

alimentary canal, and in piles or haemorrhage from the rectum. In

bronchitis and other inflammatory affections of the mucous

membranes or skin, in inflammation of the kidneys, and in in-

fluenza and typhoid complaints generally, it must be used with

great caution, and in very small doses ; for in such cases the

intestinal mucous membrane is unusually irritable, and super-

purgation and inflammation are readily induced. During preg-

nancy, both in the mare and bitch, the violent operation of

aloes must be carefully avoided. Some practitioners give it

both to foals and calves, but for these young animals linseed or

castor oil is more suitable.

As a tonic, aloes is little used. Like other bitter medicines,

it is occasionally prescribed in weakness and relaxation of the

digestive apparatus, where there is impaired secretion of bUe, or

tendency to the production of intestinal worms. It is some-

times applied externally as a gentle stimulant and desiccant, to

suppurating wounds and soft flabby granulations, and is an

ingredient of the once famous Friars' balsam. (See Benzoin.)

Doses, etc.—Horses receive Jij. to 3x., the dose depending

upon the rapidity and amount of catharsis required. For foals

several months old, the dose may be readily ascertained by

allowing grs. v. for every week of the patient's age. Cattle

take gi to gij. ; sheep, gss. to gi. ; dogs, grains xxx. to 3iss.

and swine, 3ij. to 3^.

As a bitter tonic,, the dose of aloes for any of the domesti-

cated anunals is about an eighth or tenth of that given as a

purgative. Tonic doses should be adnainistered several times

a day, and in combination with atomatics and bitters. A con-

venient laxative tonic for the horse is made with two drachms

each of aloes, gentian, and ginger, rubbed into a ball with treacle.

,
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Another of less laxative effect is prepared with a drachm each

of aloes and iron sulphate, and half an ounce of ginger, made up

with treacle and linseed meal. Either of these may be repeated

daily for improving the tone of the digestive organs, and remov-

ing worms.

In veterinary practice, aloes is generally administered hi the

form either of ball or watery solution. A ball for immediate

use is made with freshly powdered aloes, mixed with about one-

eighth of powdered ginger, and made up with soft soap, lard,

or glycerin. The physic mass of the Edinburgh Veterinary

College consists of equal weights of Barbadoes aloes and treacle,

with two ounces of ginger to every pound of aloes. The addi-

tion of ginger,, or some other aromatic, appears to expedite the

effect, and diminish nausea and griping. The ingredients are

mixed over a slow fire, and constantly stirred until properly

melted, great care being taken to prevent the temperature from

rising above 120° Eahr. The mass should be /kept in air-tight

jars with closely fitting covers—the balls being made up as

required. Another good mass, less bulky than the last, is pre-

pared by adding to melted aloes about one-fourth of its weight

of rectified spirit or oil of turpentine, which is retained by the

resinous matter, and keeps the mass long soft and moist.

Triturated with strong sulphuric acid, aloes is oxidised, may be

made into balls, and is understood to have increased activity.

Aloetic balls made with lard, oils, or soap, are only suitable

for immediate use, and if kept for any considerable time become

dry and hard. This may, however, be temporarily prevented

by adding a little glycerin and a few ounces of potassium car-

bonate or acetate to every pound of the combination. Twenty

grains each of powdered aloes, jalap, ginger, and soap, made into a

pOl with a little glycerin, is a good purge for a large dog, and

will make two doses for a smaller animal. Of the fluid pre-

parations of aloes, the watery infusion is commendable for con-

venience and cheapness. The aloes should be rubbed down in

hot water, on no account exposed to a boUing temperature, and

the solution used freshly prepared. Tincture of aloes may be

made of such strength as is most convenient, is best prepared

by the old process of digestion, and, though more expensive,

keeps better than the watery infusion. Extracts made with the

view of removing a portion of the resin have nothing to recom-
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mend them in preference to the crude drug. As a laxative

enema, useful also for the removal of ascarides from the lower

howels, one or two drachms of aloes are dissolved, with half a

drachm of potassium carbonate, in a quart of soap and warm
water.

Aloin..—During the summer of 1850, Messrs. T. and H.
Smith, the weU-known manufacturing chemists, Duke Street,

Edinburgh, discovered, first in Barbadoes aloes, and subsecLuently

in the other varieties, the peculiar crystalline principle Aloin (C34

Hgg Oi4, Hg 0). More recently, Dr. Fliickiger obtained from Natal

aloes 16 io 25 per cent of an active sparingly soluble principle,

crystallisable in thin rectangular scales, closely allied to Messrs.

Smith's Barbaloin, and to which he gives the name Nataloin

(Cjj H2g Oil). Still more recently an allied active neutral

principle, more soluble than Nataloiu, and separable in tufted

acicular prisms, has been isolated by Histed, and received the

title Socaloin (O34 H33 Ojj, SHg 0). A few particles of these

three aloins are distinguished by Histed as follows :—^A drop

of nitric acid produces with Barbaloin a brilliant crimson which

rapidly fades ; with Nataloin a brilliant crimson which is per-

manent unless heat be applied ; with Socaloin little effect

follows. A drop of sidphuric acid similarly applied, and a rod

dipped in nitric acid passed over the mixture, has no effect on

Barbaloin or Socaloin, but develops with Nataloin a fine blue.

Messrs. Smith prepare aloin as follows :*—Barbadoes aloes is

powdered with sand to prevent agglutination, macerated in

successive quantities of cold water, and the solutions thus

obtained mixed and concentrated in vacuo to the consistence of

a syrup. This, after being kept in a cool place for two or

three days, becomes fiUed with minute brownish-yellow granular

crystals of impure aloin, which is purified by drying between

folds of bibulous paper, and by repeated solution in hot water,

filtration, and crystallisation. Ultimately it is dissolved in hot

rectified spirit, from which the pure aloin crystallises in radiat-

ing masses of prisms of a pale yellow colour, breaking when in

mass with a dull short fracture. Messrs. Smith inform me that

the crystals are long, slender, four-sided monoclLaic prisms,

having the oblique rhombic prism for the primary form. Pure

* Paper on Aloin, by Messrs. T. and H. Smitli, in Monthly Journal of Medical

Science, Feb'. 1851.

L
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aloin, or as it shoTild now be specially called, Barbaloin, is odour-

less ; its taste, at first slightly sweet, soon becomes intensely

and permanently Mtter, and distinctly aloetic. It is entirely

combustible, burning with a yellow flame and much smoke. It

yields by destructive distiQation an aromatic volatile oil and a

resinous residue. It is neutral to test-paper. It is soluble in

rectified spirit, but less so in cold water, an ounce of which

dissolves about a graia of aloin. The solvent power both of

water and alcohol is greatly increased by heat. Barbaloin is

also dissolved by acetic acid and alkalies, forming with the

latter orange-yeUow solutions, which deepen in colour by oxida-

tion. It is insoluble in ether, oil of turpentine, and chloroform.

Watery solutions rapidly darken by exposure to air and light

;

and when heated above 150°, the aloia is oxidised, decomposed,

and converted into a resiuous substance of little activity.

Mtric acid dropped upon the crystals colours them crimson,

which, however, quickly gives place to brown-red. Watery

solutions of bromine and aloin, when mixed, produce an abun-

dant yeUow precipitate.

Actions and Uses.—For upwards of twenty years aloiu has

been used with growing favour ia medical practice, and with

some practitioners it has entirely superseded aloes. The dose

for an adult is about one grain, or between a fourth and a third

of the quantity of Barbadoes aloes usually prescribed. Messrs.

T. and H. Smith having liberally supplied me with aloin, I

administered drachm doses made up with flour and glyceria

to six three-parts-bred carriage horses, four and five years old,

15 to 16 hands high, in good health and condition, and pre-

pared with only one bran mash given four hours before the

aloin. No effect was observable on the ptdse, temperature,

appetite, or secretion of urine ; the bowels were relaxed to a

sHght extent in two of the animals, when they were exercised

twenty-four hours after receiving their ball ; whilst in two of

the subjects of experiment fulness and itching about the joints

disappeared, although no sensible effect was observed on the

bowels. Drachm doses of aloiu conjoined with half an ounce

each of gentian and ginger I find serviceable in abating febrile

symptoms, and .removing heat and fulness of the limbs in hard-

worked or grossly-fed horses. Two drachms of aloin given to

strong five and six year old hunters, well prepared by mashes
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for upwards of . twenty-four hours, caused, in thirteen or four-

teen hours, abundant fluid evacuations. Nothing notable was
observed as to the pulse or temperature ; there was less dulness

and loss of appetite than usually accompany the full action of

ordinary physic ; there was no nausea or griping ; the purging

usually continued about six or eight hours. In these horses,

which were living in the country, it will be noted that the

aloin operated several hours earher, without impairment of

appetite or spirits, and with the certainty and effect which

usually follow six drachms of Barbadoes aloes.

Mr. Thomas A. Dollar, of New Bond Street, tried aloin on

London horses, which are generally more susceptible to the

action of physic than country patients. Five carriage horses,

1 S-J
to 16 hands high, prepared by mashes during two days,

received two drachm doses of aloin, made up with ginger and

treacle, and were purged with less dulness, nausea, and griping

than attend the administration of full doses of aloes. In

several cases the purging came on within twelve hours ; full

and fluid evacuations occurred ; but there was less prostration

and iuterference with appetite than usually attends the action

of physic, and the horses were ready to return to work a day

sooner. Mr. Dollar further reports that three heavy cart horses

received each two and a half drachms aloin, made up with

ginger and treacle, and in eighteen hours were as fuUy phy-

sicked as if they had got six drachms of good Barbadoes aloes.

As in the better bred animals, dulness, nausea, loss of appetite,

tenesmus, and diuresis were looked for in vain. Mr. Dollar

concludes that, comparing aloin with the crude drug, a little less

than half the quantity acts in horses with more certainty, and

equal effect.

On a strong shorthorn cow two drachms dissolved in hot

water, and given with an ounce of ginger, exerted only a mildly

laxative effect
; , but three drachms operated tolerably freely in

twenty hours. Two drachms, with half a pound Epsom salt,

acted as rapidly and effectually as 1^ lb Epsom salt. Eng-

lish terriers, 20 lbs. in weight, are httle affected by doses of

2 grains given in bolus ; even drachm doses had scarcely any

effect on pointers and setters ; but when two or three grains

of calomel or half a dram of jalap are added, fuU effects occur

in six or eight hours.
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Old and knowing horses familiar with the smell of aloes,

and got to swallow it with difficulty, show much less antipathy

to the inodorous aloia. Definite and uniform in composition,

more concentrated in form, and now offered by the discoverers,

Messrs. T. and H. Smith, at a reduced rate, which renders it

scarcely more expensive than the best qualities of the crude

drug, aloih is likely to come into general use as a cathartic for

horses.

ALUMIlsriUM AND ITS MEDICINAL COMPOUNDS.

Potash Alum. Axumen.
,
Aluminium and Potassium Sul-

phate. K Al 2SO^ + 12H2 0.

Soda Alum. Na Al 2S0^ + I2H2 0.

Ammonia Alum. NH^ Al 2S0^ + I2H2 0.

The alums are a series of double salts in which aluminium

sulphate is conjoined with potassium sodium or ammonium sul-

phate. They are found in limited quantity on the surface of

soUs and rocks, especially in volcanic districts ; and are pre-

pared in large amount from aluminous clay, shale, or schist,

which mainly consists of aluminium silicate and iron sulphide.

Near Paisley^ where alum is extensively manufactured, the

schist lies between the coal and limestone strata. When
slowly roasted it absorbs oxygen, the sulphur is converted into

sulphuric acid, which subsequently unites with the liberated'

iron and aluminium. Water is added ; if potash alum is to be

made the solution is treated with potassium chloride, obtained

as refuse from the soapboilers, saltpetre refineries, and glass

houses ; double decomposition results ; iron chloride remains in

solution, and potassium sulphate unites with aluminium sul-

phate to form potash alum which crystallises, and is further

purified by repeated solution and crystallisation. In the north

of England the clay schist is calcined, placed ia iron chambers,

and sulphuric acid poured over it ; a temperature of 140° is

kept up by steam, and ammonia vapour blown into the cham-
bers, as well as by fire underneath. The solution is drawn off

into coolers, agitated to prevent the formation of large crystals,

and the alum flour washed and re-dissolved by steam. To pre-

pare soda alum, sodium chloride, instead of potassium chloride,

is added to the dissolved iron and aluminium sulphate extracted
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from the roasted clay. To produce the corresponding ammonia
alum, -which, on account of its cheapness, has generally super-

seded the other alums in dyeing, calico-printing, and paper-

making, as well as in medicine, ammonia sulphate, the refuse

of the gas-works, is added to the roasted lixiviated shale.

Properties.—The alums occur in transparent, colourless,

octahedral crystals, or in crystalline masses, have a sweet, acid-

ulous, astringent taste, act Hke acids on colouring matter, and
when heated, fuse, and part with their water of crystallisation.

They are soluble in less than their own weight of water at

212,° and in eighteen times their weight at 60°. Like other

aluminium salts, they are distinguished by negative action with

hydrogen sulphide ; and white precipitates of aluminium hy-

drate with ammonium sulphide, and with caustic ammonia,
insoluble in excess, but soluble in caustic soda. Moistened

with cobalt solution, and heated in the blowpipe, alum salts

develop a blue colour.

Impurities.—Alums are apt to be contaminated by iron,

discoverable by the yellow colour it imparts, and by the blue

precipitate it gives with solution of yellow potassium prussiate.

But the presence of iron, though rendering alum unfit for dye-

ing, does not interfere with its medicinal properties.

Actions and. Uses.—Alum is shghtly irritant and astrin-

gent, and is chiefly used externally as an astringent styptic

and desiccant. One or two ounces given to dogs cause vomit-

ing. But when the oesophagus was tied, so as to prevent

vomiting, Orfila found that two ounces occasioned death in five

houis, with great exhaustion and diminished sensibility; in-

flammation was discovered throughout nearly the whole extent

of the intestines. Devergie (quoted by Pereira) found that

four, drachms of burnt alum killed a dog when the gullet was

tied, whereas in ordinary circumstances two ounces were re-

quired to produce that effect. An ounce introduced into the

areolar tissue of a dog's thigh caused excessive suppuration, and

dee^th in fifteen hours. Moiroud says that large doses given

for some time continuously exhaust the digestive organs,

diminish cutaneous transpiration, and produce grave disorders.

Bourgelat found it cause phthisis pulmonahs in horses. Several

ounces are occasionally given to cows to arrest the lacteal

secretion, and although continued for spveral weeks, do not
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produce any obvious bad effects. Alum is speedily decom-

posed ia its passage through the intestines, and is excreted in

the faeces, which are rendered firmer and odourless. Overdoses

are decomposed and rendered inert by small and repeated doses

of sodium carbonate, followed by demulcents.

Alum closely resembles zinc oxide and acetate, but is

scarcely so active. It coagulates the albumin of the mucus

and of the tissues themselves ; liberally used, it invests them

with a protective covering; iu powder or strong solution it

has an affinity for moisture. This primary chemical action is

succeeded by, kept up, and extended by a vital astringent

action. The soft animal tissues are constringed, the calibre of

their blood-vessels lessened, and secretion arrested. When
swallowed, alum becomes absorbed, and these topical astringent

effects are developed more or less generally throughout the

body ; excessive secretions are dried up, and thirst produced.

In diarrhoea and dysentery it is sometimes advantageously

combined with opium and vegetable astringents, and alternated

with glycerin of tannin. At one time it was given in poly-

uria in horses ; but iodine and iron are much more effectual

It is still occasionally prescribed ia passive hsemorrhages, and

in slow poisoning by lead. Externally, it is used as a mild

stimulant and astringent in chronic conjunctivitis, and in many
simple injuries of the skin and mucous membranes. In pow-

der and strong solution applied several times daily, it abates

the irritation and hastens the healing of the blisters and ulcers

of mouth and foot complaint. An injection is useful in ozoena,

and a gargle in sore throat. With a spray producer, a solu-

tion is applied several times daily ia irritable and relaxed sore

throat, especially of horses. In powder or strong solution it is

used to arrest bleeding, and the flow of synovia from open

joints ; for this latter purpose it is miK-ed with two or three

parts of wheat flour, and dusted over the opening untU synovia

ceases to flow. It should not, however, be used too freely, for

although it coagulates albumin, the soothing protectiug coagu-

lum is re-dissolved by excess of the alum.

Doses, etc.—Horses and cattle, 3ij, to 3iv. ; sheep and pigs,

grs. XX. to 3ij. ; dogs, grs. x. to grs. xx.
;
given either as a

bolus or in solution. Externally there are used powdered alum
or alum flour, a simple watery solution, and an ointment made
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with one part of alum to three or four of lard. The burnt or
dried alum of the Pharmacopoeia is little used. Alums are ia-

compatiMe with alkalies and their carbonates, with lime salts,

phosphates, salts of lead and mercury, and tannin-containing

bodies. Pipeclay and fuller's earth, both aluminium siHcates,

are useful desiccants and nuld astringents, much used for dust-

ing over wrung shoulders, harness gaUs, and simple wounds.

Aluminium Chloride. Chloride of Aluminium. CHLOEiiUM.
(AICI3).

When a mixture ot alumina and charcoal is heated in a

current of chlorine gas, the white volatile aluminium chloride

is produced. When aluminium sulphate and calcium chloride

are dissolved together, double decomposition ensues, and there

remaias in solution hydrated aluminium chloride—a colourless

oily fluid, with a sweet astringent taste, lately brought into

notice by Professor John Gamgee.

Actions and Uses.—Like many metallic chlorides, chlofalum
is corrosive, astringent, tonic, and antiseptic. It has been recom-

mended in influenza, typhoid fever, and farcy in horses, in dysen-

tery in cattle, and in weakness and nervous disorders in dogs

resulting from distemper. Drachm doses suffice for horses or

cattle, grains v. to grains x. for dogs. It may be used either in

bolus with meal or dissolved in water or gruel. Externally it

may be applied for the many astringent purposes for which

alum or zinc sulphate are serviceable. As an antiseptic it has

been more used on the Continent than in this country. Dr.

Angus Smith, in his experiments undertaken for the Cattle

Plague Commissioners, found that for the preservation of

night-soil chloralum proved inferior to common salt, carbolic and

cresylic acids, and zinc and iron chlorides. As a deodoriser it

was more effectual than alum, but less effectual than tar oils,

sodium sulphite, or bleaching-powder. Not being volatile, it

cannot, like carbolic or sulphurous acids, readily diffuse itself

through the air, and attack and destroy floating particles of con-

tagiunii Poisonous to the lower forms of animal Ufe, a diluted

solution is a serviceable dressing for mange and scab, and for

killing fleas and ticks.
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AMMOlSriUM AND ITS MEDICINAL COMPOUNDS.

Ammonium Htdeate. Ammonia. Caustic Ammonia. Harts-

horn. Spirit of Hartshorn. Aqua or Liquor Ammoniae.

Gaseous Anunonia (Hg N) dissolved in water.

Traces of ammonia exist in the air, in dew, and rain, in

some mineral springs, and in the juices of most plants, furnish-

ing their nitrogen. It is freely evolved from the putrefaction

and destructive distillation of organic matters, and from the

bodies of living animals. When water and air are in contract

with growing plants nascent hydrogen is believed to be pro-

duced, and unites directly with gaseous nitrogen, supplying the

ammonia so essential for plant food. {Die. de Mat. Med.

Merat and De Lens, i. p. 255.) But the coal beds are the

great commercial source of ammonia and its compounds. The

waste liquor of the gas-works yields ammonia chloride or

sal-ammoniac, from which the other salts are got. When three

parts coarsely powdered sal-ammoniac are triturated with four

of dry slaked lime, the mixture transferred to large retorts,

and gradually increasing heat applied, ammonia gas is evolved,

and conducted into receivers containing water, in which it is so

freely dissolved, that one volume at 60° absorbs upwards of

700 volumes of gaseous ammonia.

Properties.—The strong solution of ammonia (liquor

ammoniae fortior) is a colourless, pungent, caustic fluid, consist-

ing of 32-5 per cent of gaseous ammonia (Hg N) dissolved in

water. Its specific gravity is 0'891 ; 52'3 grains by weight

require for neutralisation 1000 grain measures of the volumetric

solution of oxalic acid. One fluid drachm contains 15"83

grains of gaseous ammonia. {British PTmrrriaccypceia) Purity is

ensured when the sample, diluted with four times its volume

of distUled water, does not give precipitates with solution of

lime, ammonium sulphide or copper ammonio-sulphate, and
when treated with an excess of nitric acid, is not rendered

turbid by silver nitrate, or by barium chloride. {British

Fharmacopma). Unless kept in closely stoppered bottles, it soon

increases in density from escape of gaseous ammonia and
absorption of carbonic acid. By a sort of catalytic action it

prevents and arrests oxidation, and destroys the lower forms
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of organised life, thus acting as an antiseptic. It has strong

alkaline reactions ; forms crystallisable salts ; unites with fats

and oils, forming soaps and liniments. Heated in a small plain

retort, it evolves anhydrous ammonia (Hg W), a colourless,

irritant, irrespirable gas, with the pungent odour and taste of

the solution.

The volatile gaseous ammonia exposed to a temperature of
-40° condenses into a clear liquid, which at -103° becomes a

white crystalline solid. , This ready volatility and liquefaction

is taken advantage of ia Carry's freezing apparatus, in which a

concentrated solution of ammonia is heated in a strong boiler,

passes along a pipe into a hoUow receiver, where it liquefies by
its own pressure. Whenever the boiler is removed from the

fire, and cooled in water, the liquid ammonia volatilises, rushes

back to the boiler, abstracting so much heat that water placed

in the cavity of the receiver is congealed. The volatile gaseous

ammonia passing back to the boiler, the process is repeated

indefinitely. This system of ice-making has recently been

successfully used in the preservation of fresh meat brought

from America.

The strong ammonia, or aqua ammonise fortior, is too con-

centrated for most medicinal and pharmaceutical purposes, and

a weaker solution is made by adding two measures of water to

one of the stronger ammonia. This diluted solution has the

density '959, and contains 10 per cent by weight of gaseous

ammonia.

Actions and Uses.—^Ammonia,~in its gaseous state, is irri-

tant ; if respired, it violently inflames the throat and bronchi

;

in concentrated solution it is a,n irritant caustic poison; in

medicinal doses it is stimulant, antispasmodic, antacid, antiseptic,

diaphoretic, and diuretic ; applied externally it is irritant and

vesicant.

Hertwig found that half an ounce of the strong solution

had no bad effects on horses, but that one ounce proved fatal

in sixteen hours, and three ounces in fifty minutes ; the latter

quantity causing violent cramps and difficulty of breathing.

Half a drachm introduced into the stomach, and secured by

tying the oesophagus, destroyed a dog in twenty-four hours,

causing much uneasiness, agitation, and stupor, and leaving

after death slight redness of the villous coat of the stomach
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(Orfila). When injected into the veins, ammonia causes spasms,

convulsions, and death, which usually occurs within a few

minutes, and depends, according to Mr. Blake, on sudden

arrest of the action of the heart. The most effectual antidotes

are vinegar and other diluted acids, with diluents and demul-

cents. In tolerably concentrated form, whether swallowed

or inhaled, it probably operates by reflex action, and acting on

the sympathetic ganglia, stimulates especially the heart and

general capillary circulation. As a stomach and general

antacid, it is not so permanent and effectual as potash or

soda. Eemarkably diffusible, and rapidly absorbed, full medi-

cinal doses probably enter the blood in a free state, or only

very partially neutralised by the acid gastric juice. They

specially stimulate the heart ; controlling and arresting irregular

or inordinate ' nervous force, they act as antispasmodics
;
pre-

serving putrescible materials out of the body, they probably

exert a similar antiseptic effect in various blood disorders
;
pre-

venting oxidation, they may further retard wasteful tissue-

degeneration ; stimulating the several channels by which they

are excreted from the body, they increase the secretions of the

lungs, skin, and kidneys, and in so doing aid in the removal of

waste or poisonous matters from the body. The effects of

ammonia, although readily and tolerably uniformly produced

in all classes of animals, are transient. Ammonia.compounds
differ from alcohol and ether in acting more particularly on the

ganglionic system and the spinal cord, and exerting no direct

effect on the brain proper. Applied externally, with brisk

infriction, strong ammonia promptly produces redness, vesica-

tion, and even sloughing, but has not such a destructive action

on the tissues as the fixed alkalies.

Medicinal Uses.—^Ammonia is beneficial in influenza,

scarlatina, purpura, chronic bronchitis, and pneumonia : wher-

ever, indeed, there is failure of the heart's action, cold extre-

mities, or sudden depression of the vital powers. It relieves

congestion of the limgs brought on by over-exertion or ex-

posure. For aU such purposes it may be both inhaled and

swallowed. When given by the mouth it is usually conjoined

with alcoholic stimulants. In chronic bronchitis, particularly

in horses, ammonia inhalations, besides acting as general stimu-

lants, lessen over-abundant secretion, but great care must be
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taken that tlie pungent gas is not used too freely or too con-

centrated. In indigestion, hoven, and tympanitis, its twofold

action as a stimulant and antacid render it especially useful.

Controlling irregular or inordinate nervous force, it coijnteracts

the spasms of colic, and epilepsy, and in the latter disease may
be given by the mouth as well as cautiously iuhaled. It is a

valuable antidote in poisoning by prussic acid, opium, tobacco,

and other sedatives. A few drops are sometimes added to

emetics to increase their activity and lessen their depressing

effects. It is used both internally and externally in the treat-

ment of snake bites, but its success is uncertain. Diluted

solutions, by neutralising the formic acid, abate the irritation

.induced by stings of wasps, and bites of gnats, spiders, and

other insects. . Mixed with oil or other bland fluid, it is applied

as a counter-irritant in sore throat and bronchitis, rheumatism,

,

and chronic joint disease of cattle. As an external stimulant

it acts very rapidly, has no tendency to irritate the urinary

organs, and is used either alone or in conjunction with cantha-

rides, mustard, or turpentine. It is an effective antiseptic;

meat bottled with a little ammonia gas may be preserved un-

changed for a month, slightly darkened in colour, but exhibit-

ing little pungency or unpleasant flavour.

Doses, etc.—Of the strong ammonia, as a diffusible stimulant

and antispasmodic, horses take f3ij. to f3vi. ; cattle, f3ij. to f3x.;

sheep and pigs, f3j.; and dogs TTLv. to ttlxu.

The medicinal solution being half the strength is given in

double these doses. Prompt but transient in their action,

ammonia preparations require to be given repeatedly, at intervals

of two or three hours ; on account of their pungency, they must

be largely diluted with water, or, better stOl, with cold gruel or

mucilage. A useful stimulant draught, either for horses or

cattle, may be made with half an ounce each of medicinal

ammonia, sweet spirit of nitre, and tincture of gentian, given in

a quart of aile or of cold gruel. For cohc and indigestion in

horses, Mr. Greaves of Manchester recommends a draught com-

posed of half an ounce of medicinal ammonia, with four or five

drachms of aloes given in water. Gaseous ammonia, or the strong

solution, dissolved in rectified spirit, is recognised as spirit of

ammonia, and proves a prompt and powerful stimidant and

antispasmodic. For external application, ammonia is used alone,
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but more frequently along with turpentine or oils. A convenient

stimulating lumnent is made with one part each of ammonia,

oil of turpentine, and water, mixed with four parts of linseed

oil. A drachm of strong ammonia solution mixed with half a

pint of soap liniment is a useful stimulant for sore throat.

Ammonium Carbonate. Carbonate of Ammonia. Ammonise

Sesquicarbonas. Hartshorn Salt. Smelling Salts.

Professor Eose of Berlin has described twelve ammonium
carbonates. The commercial and Pharmacopcsia carbonate is

best prepared by heating about one part of either ammonium chlo-

ride or of sulphate with two parts of chalk. Mutual decomposi-

tion occurs, free ammonia and water escape, the insoluble calcium

salt remains, and the resulting sesquicarbonate consists of two

equivalents of ammonium oxide and three equivalents of car-

bonic acid 2 (H^ N) 0, SCOj. It occurs in white, translucent,

fibrous, crystalline, concavo-convex cakes, the shape of the

receivers in which it is condensed. It has a pungent alkaline

taste, and a strong ammoniacal odour ; is soluble in four parts

of cold water and rather less of tepid water ; dissolves sparingly

in alcohol constituting sal volatile ; decomposes in boiUng

water with evolution of ammonia and carbonic acid ; sublimes

when heated ; and when exposed to the air becomes opaque,

friable, and covered with a white powder of bicarbonate. It is

little liable to adulteration.

Actions and Uses.—The carbonate closely resembles

ammonia hydrate, but is less irritant. It is sufficiently active,

however, to produce in small animals the same peculiar irritant

poisoning. Orfila records that two and a half drachms given

to a dog caused gastric inflammation, tetanic convulsions, and
death. For all classes of patients it is a most convenient

ammoniacal compound, and is employed often advantageously

conjoiaed with alcohol, in influenza, scarlatina, and erysipelas

;

in the second stages of inflammatory complaints, and in conva-

lescence from debilitating diseases. To maintain the flagging

vital powers. Professor Williams recommends it in bolus in the

puerperal apoplexy of cows. It frequently averts epileptic fits

in weakly dogs.
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looses, etc.—Horses take 3ij. to 3iv. ; cattle, 3iij. to 3vj.

;

sheep and pigs, grs. xv. to grs. Ix. ; dogs, grs. iij. to grs. viij. It

is given either in a bolus with linseed meal, or, better stiU, dis-

solved in gruel, which, to prevent the ammonia being volatilised,

must be used cold. Where prompt stimulant and restora-

tive effects are required, ammonium carbonate is frequently con-

joined with alcohol, ether, or sweet spirit of nitre ; whilst in

chronic ailments it is advantageously united with gentian, ginger,

oak-bark, or other tonics. The aromatic and fetid spirits of

ammonia of the Pharmacopoeia are not needed in veterinary

practice. The best smelling salts are made by adding to the

sesquicarbonate half its weight of strong ammonia solution,

adding some aromatic oU, as that of bergamot or lavender.

Ammonium Chloeide. Sal-ammoniac. Chloride of Ammonium.
Muriate or Hydrochlorate of Ammonia. (H^ N CL)

This salt, from which most of the other ammonium com-

pounds are procured, is chiefly prepared from the ammoniacal

liquor of the gas-works, by treating it with diluted hydrochloric

acid, or in some manufactories with common salt or impure

calcium chloride. The solution, when slowly evaporated, yields

brown crystals of chloride, which are dried, exposed for eight or

nine days to a gentle heat in iron pots covered with leaden

domes, in the interior of which the salt is sublimed in large

hemispherical cakes. Thus prepared, the chloride is colourless

and translucent, and of a tough and fibrous structure. It is

devoid of odour, and has a saline acid taste, and a slightly acid

reaction on colouring matter ; is soluble ia about .one part of

boiling, and three of temperate, water. During solution it ab-

stracts much heat, and is consequently an ingredient of many
freezing mixtures. When heated, it sublimes unchanged.

Mixed with lime or potash it evolves ammonia.

Actions and Uses.—Large doses are irritant, and, like other

ammoniacal salts, produce peculiar remote symptoms, believed

to depend on some special action on the sjTnpathetic or spinal

cord. Two ounces given to a horse caused muco-enteritis

(Moiroud) ; two drachms destroyed a small dog in an hour

(Orfila). The symptoms described as occurring in dogs are

" muscular weakness, slow breathing, violent action of the heart.
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and tetanic spasms" (Christison on Poisons). Like other

ammoniacal compounds it is stimiolant, diaphoretic, and diuretic.

It stimulates the action of the heart and the secreting organs,

exerts probably some solreht effect on albuminoids, diminishes

solid matters in the. urine, and proves of service in the second

stages of inflammation. Being less actively stimulant, it may

be used in cases where the liquor ammonise and carbonates are

unsuitable. For such purposes it deserves to be more extensively

used, and may be giv^n in the same, or slightly larger, doses

than the carbonate. Dissolved in water or spirits, it is a

favourite application for inflammatory swellings, bruises, and

spraius. A good cooling mixture which will lower the ther-

mometer from 50° to 10° Fahr. (Pereira) is made with four

ounces each of sal-ammoniac and nitre, dissolved in eight ounces

of water. For ordinary purposes six or eight times this amount

of water may be used, and care must be taken in applying such

freezing mixtures that they do not dangerously reduce the

vitality of the part.

LiQUOE Ammonle Acbtatis. An aqueous solution of ammonium
acetate (H N^, C2 Hg O2). Solution of acetate of ammonia.

Mindererus spirit.

A concentrated solution of the deliquescent acrid ammonium
acetate is prepared by gradually mixing three and a half fluid

ounces of strong solution of ammonia and ten ounces of acetic acid.

For medicinal purposes this,strong solution is diluted with five

volumes of water ; or it may be made directly by the formula

of the British Pharmacopoeia :—Eeduce 3^ ounces of ammonium
carbonate to powder, and add it, or a sufficiency, to 1 fluid ounces

acetic acid, until a neutral solution is formed; then add 2^ pints

of water. The solution is clear and colourless, has a specific gra-

vity of 1 "02 2, is nearly odourless, but has a mawkish, unpleasant

taste. It is distinguished by the ammoniacal odour developed

by admixture of caustic potash, and the acetous odouj produced

when treated with sulphuric acid. Diluted or boiled, the

medicinal solution should be neutral to test-paper, and give no

precipitate with barium chloride, silver nitrate, or hydrogen

sulphide.

Actions and Uses.—Mindererus spirit resembles the other
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ammonia salts. Although not such an active stimulant as the

medicinal solution of ammonia or the carbonate, it is more cer-

tain as a diaphoretic and diuretic, and proves a valuable febri-

fuge. For horses or cattle fgij. to f§iv. ; and for dogs fgij. to

f3iv, are prescribed in water, spirits, ale, or cold gruel. In

febrile or inflammatory attacks, a couple of ounces are often given

to horses, in combination pf two or three ounces of Epsom salt

and an ounce of potassium chlorate. An ounce each of Min-
dererus spirit, potassium chlorate, and gentian, repeated every

three hours, abate fever, improve the appetite, and clean the

tongue in influenza and other equine typhoid cases. The
addition to this febrifuge mixture of half a drachm of extract of

belladonna renders it more soothing for cough and sore throats

;

the addition of an ounce of sweet spirit of nitre or ether makes
it more stimulating. Like the chloride, the solution of the

acetate is sometimes used externally as a discutient.

AMYL NITEITE.

Amyl Nitris. Nitrite of Amyl (0^ Hu NOJ.

Amyhc alcohol, potato spirit, or fusel oil (Cg Hjj 0), is cau-

tiously heated with sulphuric acid, copper wire, and nitric acid.

Amyl nitrite distils over, and when purified by washing with

soda and rectification, is a yellow ethereal volatile liquid, with a

piue-apple flavour, specific gravity '877, boiling point 205°; in-

soluble in water, but miscible in all proportions with alcohol.

Actions and Uses.— It paralyses the motor tract of the

cord and the sympathetic system. It produces similar effects

whether inhaled, subcutaneously injected, or swallowed. Eapidly

entering the blood, it combuies with its oxygen -carrier, the

hsemoglobulin ; absorption and giving off of oxygen are impaired ;

the arterial becomes the same colour as the venous blood

(Dr. Arthur Gamgee). When dogs or rabbits iahale it, the

breathing becomes hurried and panting, the heart's action

stronger, probably owing to the sense of impendiag suffocation

rousing, by reflex action, the lungs and heart to iucreased effort;

but this stage is very transient. Consciousness and sensation

continue unaffected, but reflex activity and voluntary power

are depressed. From paralysis of the sympathetic and vaso-
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motor ganglia, and perhaps also owing to direct action on the

muscular coat of the arterioles, there occur dilatation of the

capillaries and diminution of arterial pressure. These effects

and the special impairment of oxidation, explain the notable'

diminution of temperature which in dogs amounts to three or

four degrees, and in rabbits has reached thirteen degrees (Dr.

H. C. Wood, Treatise on Therapeutics). Death results from

paralysis of the muscles of respiration.

It is prescribed in human patients in asthma, angina pectoris,

and epilepsy, relieves most descriptions of spasm, has been

effectual in tetanus, in experiments with rabbits antagonises

strychnine poisoning. It is stated to act better when
swallowed or given by subcutaneous injection than when in-

haled. Dogs take n\_v. to ttlx. administered in spirit and

water.

ANISE.

Feuctus Anisi. Aniseed. Dried fruit of PimpineUa Anisum.

Oleum Anisi. Oil of Anise.

Nat. Ord.—UmbellifersB. Sex. Syst.—Pentandria Digynia.

The natural family UmbeUiferEe yields many aromatic, car-

minative seeds, such as anise, caraway, coriander, and fennel.

Anise is grown in various islands of the Archipelago, and

in Egypt ; but the English market is chiefly supplied from

Spain, Germany, and southern Eussia. The anise is a little

grayish-brown fruit, about the size of a small oat seed, is

covered by minute hairs, encircled with ten light-coloured

ridges, containing numerous minute oU-duets, and possessed of

an aromatic odour and a sweet pungent taste. Lilie other seeds

of this natural family, it may be separated into two symmetrical

halves. It may be distinguished from the fruit of the hemlock,

for which it has sometimes been mistaken, by its aromatic

odour and its smooth encircling ridges. Anise contains gum,

a little sugar and resin, with various salts, three per cent of a

fixed oU, and about two per cent of a transparent, nearly

colourless, volatile oil, which is the active ingredient of the

seed, has a strong anise flavoiir, and consists of a stearopten,

anethol or anise camphor (Ok, Hjj 0), which solidifies about
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50° into radiating white crystals, and a small amount of a
fluid hydrocarbon isomeric with oil of turpentine.

Actions and Uses.—^Anise is an aromatic stimulant, stomachic
and carminative. It is used to relieve indigestion and flatulence,

to communicate an agreeable flavqur to many medicines, and to

diminish the nauseating and griping effects of purgatives. It

was at one time given to females while nursing, in the beKef
that it increased the quantity and improved the quality of their

milk ; and some veterinarians have thought that it exerts a

similar action in cows.

Doses, etc.—Horses, about §i.; cattle, §i. to §ij.; sheep and
swiae, 3ij. to 3iij.; dogs,'grains xx. to grains Iv.; given powdered,
repeated several times a day, often conjoined with ginger or

other, aromatics, and conveniently administered in ale or in

spirit and water. Oil of anise is too expensive for ordiaary

purposes as a carminative, but is used as a flavouring ingredient,

especially for ball masses, and is useful for destroying lice,

especially in pet dogs and other small animals.

Carraway, cardamoms, coriander, fennel, and fenugreec, re-

semble anise in their actions and uses, and may be given in

similar doses. Small quantities of these seeds are much used

in England amongst feeders of pigs, sheep, and cattle, and
amongst waggoners and others, for improving the coat and
condition of their horses. Fenugreec especially is highly

prized for such purposes, enters into the composition of many
" nourishing drinks," and, with ground peas, locust bean, and
linseed cake, constitutes the bulk of several much -vaunted
.patent " foods."

ANTIMONY AND ITS MEDICINAL COMPOUNDS.

Antimony Oxides; Antimonii Oxidum. Oxides of Antimony.

The liative oxide, found in smaU quantity in Saxony and

Hungary, is known as white antimony or flowers of antimony.

The medicinal sesqui- or ter-oxide (Sbg O3), often used in painting

instead of white lead, is got on the large scale by roasting the

sulphide ; but for experiment is more readily prepared by de-

composing the chloride with water, and carefully washing the

precipitate with water and a solution of an alkaline carbonate,

M
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to free it from adhering traces of chlorine and hydrochloric acid.

The oxide thus purified is a grayish-white, .tasteless, heavy,

crystalline powder, iasoluble in water, but soluble in hydro-

chloric, tartaric, and acetic acids. It is permanent in air ; fuses at

a red heat ; above 212° oxygen is absorbed, and higher oxides

are formed. Antimony pentoxide, or antimonic acid (Sbg 0^)

is, however, more conveniently obtained by dissolving the

metal iu strong nitric acid.. The British Pharmacopoeia imitation

of the patent James' Powder is made by mixing thoroughly one

ounce of antimony sesquioxide and two ounces of calcium

phosphate.

Actions and Uses.—^Antimony sesquioxide is chiefly im-

portant on account of its employment in the preparation of

tartar emetic, which it closely resembles iu its actions and uses.

Antimony Sulphides. Sulphurets of Antimony.

Antimonium Sulphuratum.

The sulphide (Sbg Sg), the most valuable and abundant ore

of antimony, is popularly Imown as gray or black antimony.

When purified by fusion, it occurs in dark-gray, metallic, heavy,

brittle cakes, or as a heavy, gray-black, crystalline powder,

devoid of odour and taste, insoluble ia water, and known as

crude antimony. The orange-red sulphurated antimony of the

Pharmacopoeia is got by boiling black antimony with caustic soda,

neutrahsing the solution with sulphuric acid, and washing the

precipitated sulphide, which is mixed with a small but variable

amount of oxide, and is represented by the formula, 5 Sbj Sg

Sbg Og -I- H2 0. Of the many sulphides at various times used

in medicine, the most important are—glass of antimony, a red

transparent body, consisting of eight parts of sesquioxide and

one of sesquisulphide ; liver of antimony, a double sulphide

of antimony and potassium ; Kermes mineral, a red-brown

powder containing a variable proportion of sesquioxide and

sesquisulphide ; crocus of antimony, a compound of one of

sesquioxide and two of sesquisulphide.

Actions and Uses.—Being uncertain, irregular, and often

violent remedies, the antimony sulphides are not now used in

human medicine, and should be discarded from veterinary

practice. The irregularity of their action probably depends
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in great part on their variable composition and their insolubility

in water. They are considered to be alterative and anthel-

mintic, and when given' to horses are usually prescribed in

doses of one to three drachms, along with sulphur or nitre.

They cause emesis in dogs.

Antimony Terchloeide Solution. Chloride, Terchloride, or

Muriate of Antimony. Liq[uor Antimonii Chloridi. Oil

or Butter of Antimony, Sb CI3.

When the native sulphide is boUed with about five times

its weight of hydrochloric acid, hydrogen sulphide is evolved, and

the chloride remains in solution—a transparent yellow-red

liquid, with a specific gravity of 1'47. The colour darkens by

exposure, depending upon oxidation of the iron perchloride,

which is apt to occur as an impurity. Containing excess of

hydrochloric acid, it has an acid reaction^ and fumes on

exposure to air. Addition of water separates a white precipitate

of oxychloride (Sb CI3, Sbj Og), which, if washed, yields the

sesquioxide. The true butter of antimony—a soft, gray,

crystalliae, fusible solid—is got by evaporating and then distil-

ling the commercial solution.

Actions and Uses.—Although less used than formerly, the

chloride solution is still employed as a caustic for fistulse,

ihrushes, canker, and luxuriant granulations ; and is, besides,

an especial favourite with many practitioners in foul in the feet

of cattle, and foot-rot, the analogous complaint in sheep.

Except in cautious hands, it is, however, too energetic for

general use ; and as it cannot be diluted with water without

undergoing decomposition, it should be mixed with an equal

quantity of compound tincture of myrrh.

Antimony Tartkate. Potassium and Antimony Tartrate.

Antimonium Tartaratum. Tartarised Antimony. Tartar

Emetic. K Sb 0, C^ H^ 0^ -|- H^ 0.

Eor the preparation of tartar emetic the native sulphide is

converted into chloride by heating with hydrochloric acid ;
the

chloride is decomposed by water, and the restdting oxide

purified, by washing with water and an alkahne carbonate.
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With this moist oxide is mixed an equal quantity of cream of

tartar and water sufficient to form a paste. To insure complete

combination, the mixture is set aside for twenty-four hours ; it

is then boiled with water for fifteen minutes, and iUtered ; the

clear iiltrate deposits, as it cools, crystals of tartar emetic. In

explanation of the last stage of this process, it may be stated

that cream of tartar, the acid potassium tartrate, contains the

bibasic tartaric acid united with one atom of potassium and one

of hydrogen, which, in the above reaction, is displaced by the

radical oxide (Sb 0, Eoscoe), leaving the tartrate of antimony

and potassium, as expressed by the following formula :

—

K Sb 0, C^H^ Og + HaO.

Properties.—Tartar emetic is sold as a white powder, and

in colourless transparent crystals, short square prisms, of which

the ends are triangular facets. Slowly evaporated, rhombic

octahedra with striated lateral planes are produced. The

crystals become opaque when exposed to the air, and crepitate

when heated. Tartar emetic is devoid of odour, and has a

sweetish, styptic, metallic taste. It is insoluble in strong

alcohol ; sparingly soluble in wine and proof spirit ; in about

fifteen parts of water at 60°, and two at 212°. The watery

solution reddens Htmus ; spoils if long kept ; is decomposed by

strong acids, allcalies, alkaline earths and their carbonates, and

consequently by most spring waters, as also by decoctions of

cinchona, galls, and other tannin-containing substances. Iron

oxide, the most common impurity, communicates to the salt a

yellow or brown colour; cream of tartar diminishes its solubility.

Purchased in crystals instead of powder, impurities are more

readily discoverable.

Tests.—Tartar emetic is easily identified by its acidulated

solution, giving with hydrogen sulphide an orange-red precipi-

tate of amorphous antimony sulphide, blackened by heat, and,

unlike the arsenicum sulphide, soluble in strong hydrochloric

acid. From the solution of the chloride, water precipitates

the oxychloride, yielding the oxide by washing. When tartar

emetic or other antimony salt occurs in coloured organic

solutions, they may be boiled with hydrochloric acid and

copper clippings, as in Eeinche's process for separating arsenic.

Antimony deposits on the copper slips, which are washed.
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placed in a test tube, and heat applied, when the white oxide

slowly volatilises, condenses low down in the tuhe, and, nnhke
arsenic oxide, is amorphous, insoluble in water, and unaffected

by silver ammonio-nitrate. Another ready method of separat-

ing antimony, corresponding to Marsh's arsenic process, is to

add to the solution zinc and sulphuric acid, which cause the

evolution of antimoniuretted hydrogen (Sb Hg), which may be

ignited as it passes from a gas jet. A piece of cold glass or

porcelain held in the flame speedily becomes coated with a

black mirror of metallic antimony, which may be easily identi-

fied by its colour, by ij;s insolubility in a solution of bleaching

powder, in which the analogous arsemcum spot is freely soluble,

and also by dissolving it in acidulated water, and treating the

solution with hydrogen sulphide.

Actions and Uses.—Tartar emetic is a topical irritant.

Applied to the skin it causes redness, pain, the eruption of

papules, which shortly become vesicles, and then pustules.

In dogs and other carnivora it is an irritant poison, and in

medicinal doses an emetic, expectorant, cardiac sedative, and

diaphoretic. It is still oceasionaUy prescribed as an alterative

and sedative for horses and cattle. In common with other

antimonials, with arsenic and phosphorus, full doses repeated

for upwards of a week disintegrate the albuminoids, and cause

fatty degeneration. (Centralblatt fur die, Med. Wiss., No. 18,

1876.)

General Actions.—It operates very differently on the dif-

ferent domestic animals. Dogs, cats, and pigs, are affected

much in the same way as men. Vomiting is produced whe-

ther the emetic is placed in the areolar textures, injected into

the veins, or given by the mouth. When swallowed it irri-

tates the stomach and develops those reflex movements (de-

scribed under Emetics, p. 42) which, in periods varying from

five to thirty minutes, expel the contents of the stomach. But

a portion of a medicinal dose is also absorbed, and by a species

of affinity is attracted, as when injected directly into the veins,

to the vomiting centre of the medulla, which it irritates.

Ordinary doses, doubtless, act in both these ways. Like other

emetics, it also stimulates the respiratory centre, which lies ia

close proximity to the vomiting centre, and hence causes in-

creased bronchial secretion—the explanation of the efficacy of
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small doses given to human and canine patients in the dry

stages of catarrh and bronchitis. FuU medicinal and poisonous

doses, as in emesis, acting on the nervous centres, lessen the

frequency and force of the heart's contractions ; arterial pressure

is diminished, temperature lowered. The cut-out heart of a

frog loses irritability with unusual rapidity when placed in a

solution of tartar emetic, showing its direct effect as a cardiac

sedative. (Ackermann and Wood.) Dogs left to themselves

speedily get rid by vomiting of doses varying from six grains

to half an ounce ; but if the gullet be tied so as to prevent

vomiting, such doses cause nausea, accelerated and difficult

respiration, fluid dejections, intestiaal irritation, and death in a

few hours. Dr. Alfred Taylor, in his volume on Poisons, re-

cords that three to six grains injected into the jugular vein of

dogs cause death in eight or ten hours, with redness and irrita-

tion of the alimentary canal, especially of its lower parts.

Hertwig mentions that it is not so active in pigs as is gener-

ally believed ; that ten to twenty grains cause nausea and

vomiting, but act neither very rapidly nor very certainly ; that

one drachm ia solution, giv^n to a boar nine months old, caused

vomiting, dulness, and uneasiness, which continued for three

days ; but that two drachms given to a similar animal killed

it within twenty-four hours.

The continued use of antimonials appears to cause fatty

degeneration of internal organs, and the geese in the Duchy of

Brunswick, fed for their fatty Hvers, receive daily a portion of

antimony oxide (Dr. H. C. Wood.) In poisoning by tartar

emetic the post-mortem appearances consist of inflammation of

the stomach and intestines, involving usually the rectum, with

congestion and inflammation of the lungs. The poison has

been detected in the blood and most of the soft tissues, espe-,

ciaUy in the liver and kidneys, from the latter of which it is

chiefly excreted. When overdoses have been given, efforts are

immediately made to get rid of the drug by promoting vomit-

ing, by giving warm demulcent drinks ; tannin or oak bark
solutions are administered to render any unabsorbed portion

insoluble. Messrs. T. and H. Smith advise a mixture of ferric

chloride and calcined magnesia ; whilst to abate irritation of

the stomach and vomiting centre, morphine and chloral are

prescribed.
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But tartar emetic, althougli notably irritant and emetic ia

man and carnivora, exhibits negative effects* when given in

medicinal doses to horses, cattle, sheep, or rabbits. - Horses and
cattle resist, entirely its emetic action, and are brought under
its irritant and cathartic effects only by the administration of

three or four ounces given in solution. Quantities of half an
ounce have no effect on horses, even when repeated three or four

times daily during several days. They do not induce nausea

;

they improve rather than iajure the appetite ; they neither

augment nor diminish the evacuations, and disturb neither cir-

culation nor respiration. These statements, although somewhat

at variance with the generally received opiaion, and with the

results of various experiments made at Alfort, and reported in

the Veterinarian for 1847, are fully borne out by a number of

experiments made at the Ediuburgh Veterinary College by the

late Mr. Barlow and myself. Some of these experiments are

subjoiaed :

—

Case I.—On 9th September 1852, about 10 a.m., a brown mare,

unfit for work on account of lameness, with the pulse 38 and respirations

7, got three drachms of tartar emetic in a ball made up with treacle and

linseed meal. In the evening tlie pulse was unaffected, and the dose was
repeated.

lOth.—The pulse was 40, the respirations 7, appetite good, bowels

and kidneys regular. A dose of four drachms was given morning and

evening.

llth.—At 10 A.M. the pulse was 42, respirations 7, appetite and

bowels quite normal. Got an ounce in a ball as before. In the evening

the pulse was 40, no perceptible nausea, appetite good, bowels and kid-

neys regular. Dose of an ounce repeated.

12th.—In the morning the pulse was 37J, somewhat weaker than

yesterday, but still firm. The appetite was very good, and there was no

change in the state of the kidneys or bowels. Got a dose of an ounce.

In the evening the pulse was 40, and the patient in other respects as in

the morning. Gave an ounce, being five ounces six drachms in four days.

13th.—^At 10 A.M. the pulse was 35, the appetite good, and the

bowels and kidneys normal About 1 1 a.m. the ^nimal had dropped or

lain down, and while lying the pulse was somewhat irregular, varying

between 60 and 70. The respirations were quiet. At 12 the animal

was lifted, when the pulse fell in a few minutes to 55, and the respira-

tions to 6. The appetite still remained very good: Gave ten drachms

in the usual way. In the evening the pulse was 40, the same as in the

morning, the respirations 6, the appetite and evacuations natural : gave

fourteen drachms.

lith.—10 A.M. No change from last night. Got an ounce; but

when having it put over, the animal ran back, and went down. At 1
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she was raised, still continued to eat, and at 1.30 got another dose of

an ounce. She remained down all day, and appeared nauseated. The

pulse was not quite regular, probably owing to the occasional struggling,

but reached about 60 when at its maximum. Eespirations about 12.

At 6.30 the animal was stiU eating and drinking, but only sparingly
;

was much nauseated, and lying pretty quiet, with the lips much retracted;

and the puke 75, and weai.

I5th.—10 A.M. Found dead, having taken ten ounces and six

drachms of tartar emetic in sis days. Mr. Barlow made the following

notes of the post-mortem examination :—The muscular tissue in every

part of the body was unusually flaccid, although the rigor mortis was well

established. The right lung, which was lowermost as the animal lay,

was much congested in its deeper and central parts ; the several margins

were comparatively pale ; at the anterior part of the anterior lobe there

was much emphysema. The left lung was perfectly healthy, and not at

all emphysematous. The bronchial tubes and smaller bronchi in both

lungs contained frothy mucus. The pleura and pericardium were in

every way healthy. The heart was very large, in consequence of aU its

cavities being filled with firmly coagulated blood. At the junction of

the villous and cuticular coats, the stomach was much contracted, and
exhibited a slight blush, not amounting to redness. The cuticular coat

was marked with several indentations, such as are produced by bots

;

but in all other respects the stomach was perfectly healthy. The intes-

tines were also perfectly healthy, both within and without. The liver

was in a state of cirrhosis, such as is often seen in old and worn-out

horses. The organs of urination and generation were quite normal. The
brain was healthy, but the sub-arachnoid spaces contained a considerable

quantity of fluid.

Case II.—A mare, about 16 hands high, and in good health and
condition, got three drachms of tartar emetic daily, in the form of a

bolus, for five days, and then four drachms daily for thirteen days,

making in all ten ounces and three drachms in eighteen days ; but with-

out exhibiting any physiological effect. The animal was destroyed by
cutting the carotid artery, but the post-mortem examination discovered

nothing at all abnormal. It may be mentioned that, on the twelfth day
of experiment, twenty ounces of urine were removed, and found to con-

taia a perceptible, but not very large, quantity of antimony.

Case III.—A black mare, of sound, healthy constitution, took ten

ounces and a half of tartar emetic (in doses of four drachms, repeated

twice and thrice a day) during ten consecutive days ; yet she was in no
way affected by it : her pulse and respiration were scarcely at all altered

;

her appetite throughout was voracious ; her evacuations natural in ap-

pearance and quantity-: and her condition considerably improved. She
was poisoned by a fluid drachm of Fleming's aconite tincture. On dis-

section, not a single morbid appearance referrible to the tartar emetic
was observed. The stomach and intestines were carefiilly examined, and
found " beautifully healthy."

Case IV.—A healthy, well-bred horse got ten ounces of tartar emetic
in solution, and after showing a good deal of nausea, uneasiness, and pain,
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died in about six hours. The only notable appearances on post-mortem

examination were softness and vascularity of the intestines, analogous to

what is seen in patients that have died while affected by diarrhoea.

Neither in this nor in any of the other cases were the lungs congested

or inflamed, as is said to have occurred in Majendie's experiments.

These cases, with others of a sinular kind, demonstrate that

single doses of tartar emetic, sufficient, if retained in the stomach,

to destroy from thirty to forty men, or as many dogs, may be

given to horses with impimity; that doses of one to four

drachms may be administered to them in the solid form for

days, or even weeks, without producing any very obvious phy-

siological effects ; and that several drachms, even when given

in solution, in which the medicine is certainly more active, fail

to depress the action of the heart, or diminish the frec[uency of

the respirations.

Cattle, like horses, take very large doses of tartar emetic

without suffering from any of its physiological actions. Hert-

wig and Viborg gave quantities varying from two to ten

drachms, and Gilbert gave ten drachms in solution—all with-

out effect. (Hertwig's Arzndimttellehre) I have repeatedly

administered an ounce twice a day to cattle affected by pleuro-

pneumonia, and, except in a few cases where purgation occurred,

have watched in vain for any evidence of its action. Mr. Bal-

four, V.S., Kirkcaldy, informs me that he has given half a

pound in solution without any very obvious effects. Sheep

are equally insusceptible to the action of tartar emetic. Viborg

gave one drachm, and Gilbert three drachms in solution, and

four in the solid state, without effect. (Hertwig.) But Gilbert

found that four drachms destroyed a one-year-old sheep. The

insusceptibility of horses, ruminants, and rabbits to the action

of tartar emetic may probably be explained as follows :—their

anatomical structure shows that they were not intended to

vomit (p. 42) ; the vomiting centre thus being unnecessary is

unKkely to be developed ; hence the non-effect of medicines

which, in man and camivora, act specially upon it.

Medicinal Uses.—Tartar emetic, is stOl' occasionally pre-

scribed as a sedative and antiphlogistic for horses and cattle, in

.febrile complaints, pneumonia, pleurisy, bronchitis, and most

local inflammations, except those of the alimentary canal, and

is stated to be effectual, especially when the more acute symp-

toms are partially subdued by bleeding, or other fitting treat-
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ment. But most intelligent and observant veterinary practi-

tioners, both in England and Scotland, have now entirely-

abandoned its use amongst horses and cattle, and rightly con-

sider it perfectly useless. It appears highly improbable that

it can exert any therapeutic effect either in horses or cattle,

since ia these animals, as already mentioned, it is devoid of

marked physiological action. The curative effects with which

it is credited probably mainly result from the effectual

medicinal and hygienic remedies with which it is commonly

conjoined. Although not possessing any special vermicide

action, it is sometimes given with Epsom salt, or other purga-

tives, as a vermifuge for horses ; and the mixture is often

tolerably effectual, from the smart purgation which tartar

emetic induces when given along with a cathartic. In febrile

and inflammatory complaints, when combined with other

remedies, tartar emetic sometimes hastens their effects ; for it

favours vascular relaxation, and thus facilitates their absorption.

Among dogs, cats, and pigs, when the stomach is to be

emptied of undigested food, irritants, or poisons, mustard or

zinc sulphate, being more prompt, is preferred. But tartarised

antimony is useful as a nauseating emetic at the outset of

febrile and inflammatory complaints, relieving engorgement of

the stomach, liver, throat, and chest, and causing copious

secretion from the respiratory and gastric mucous surfaces. It

mitigates the early acute catarrhal symptoms of distemper,

checks bilious attacks in pampered dogs, cuts short epilepsy in

plethoric patients. Under its influence, carbonic acid and urea

are eliminated in increased amount, but whether from increased

production, or merely from increased excretion, has not been

determined. (Ringer.)

As an external irritant, it is seldom used. Unless em-
ployed with much caution, it is apt to induce painful, deep-

seated inflammation, sloughing, and blemishing; and is con-

sequently unsuitable either for horses or dogs, Eor cattle,

however, it is sometimes applied in chest diseases and chronic

rheumatism. Unlike cantharides, it has no tendency to act on

the kidneys ; but occasionally it is absorbed, and produces in

dogs, cats, and pigs, the same effects which follow its administra-

tion by the mouth.

Doses, etc.—As an alterative and sedative for horses or
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cattle, 3i- to 3iv. are administered tliree or four times daily,

either in bolus or solution. As an emetic for dogs or cats, gr.

i. to grs. iv., and for pigs, grs. iv. to grs. x. are given in bolus or

roUed in a piece of meat, but are most effectual when dissolved

ia tepid water. The familiar antimonial wiae is made by dis-

solving forty grains tartar emetic in a pint of sherry. Quan-

tities of one graia or less, insufficient to produce vomiting, are

used in these carnivora as alteratives and antiphlogistics in in-

flammatory and febrile complaints. For similar purposes in

horses and cattle, tartar emetic was wont to be conjoined with

nitre, calomel, Epsom salt, or aloes—the last mixture being

with some practitioners a favourite purgative in acute febrile

domplaints. One to two grains, with about the same quantity

of calomel, or twenty grains of jalap, are sometimes given to

strong dogs at the outset of inflammatory complaints. Such a

mixture causes vomiting, and subsequently purging, accom-

panied by depression. Tartar emetic is used as an external

irritant in the form either of saturated watery solution or

ointment, which is made with one part of tartar emetic and

four of lard, and is sometimes added to ordinary blisters to in-

crease their activity. A few grains of tartar emetic are

occasionally scattered over Burgundy pitch and other warming

plasters.

AEECA-NUT.

Arecae Semina. Seeds of Areca Catechu. Betel-nut.

Nat. Ord.—PalmacesB. Sex. Syst.—Moncecia Hexandria.

The catechu or betel-nut palm is a straight, slender tree,

forty or fifty feet high, growing on the Coromandel and

Malabar coasts, and throughout the warmer parts of Asia.

Within a fibrous fruit Hes the hard, ovoid, red-brown seed, of

the si2;e and appearance of a nutmeg. When ground, the

powder is brown, astringent, and soluble in hot water and

spkit. It consists chiefly of tannic, with a little gallic acid,

a fixed oil, and a red, insoluble matter. A portion of areca-

nut rolled up with a little lime in the aromatic pungent leaf

of the Piper betel, constitutes the celebrated betel or paun so

extensively chewed in Eastern countries.

Actions and Uses.—^Areca-nut is an effective vermifuge.

Digitized by Microsoft®



172 ARNICA

especially for dogs, and proves destructive alike to tape and

round worms. The bowels should previously be cleared out

by any simple laxative, and their further emptiness ensured by

several hours' fasting. The parasite, thus starved, gTeedUy

swallows the poison prepared for it. Half a nut, ot about

sixty grains of the powder, suffices for a pointer. It is con-

venient to note Mr. Mayhew's observation, that the dose of

the powder is about two grains for every pound of the animal's

weight. The nut is always given powdered, and the powder is

either made into a bolus, or more commonly given in milk or

soup. In a few hours worms are generally discharged. In the

Veterinarian for May 1862, Mr. Hanley states that he gave a

bitch, which had fasted for twenty-four hours, two drachms of

powdered areca-nut in milk. In fifteen minutes she passed a

mass of tape-worms, varying in size from one inch to three feet,

and numbering forty-three, each being stated to have a perfect

head ! Mr. Hanley also records the case of a greyhound bitch,

which passed, after the use of the nut, a tape-worm thirteen

yards and two feet long. Such rapid riddance of the worms
is not, however, always attainable ; and where the symptoms in-

dicating their presence remain after one or two doses of the nut

have been given, another may still be tried after the interval

of a week ; whilst, if the patient be vigorous and the bowels

not unduly relaxed, it is advisable, a day or two subsecLuent

to the use of the areca-nut, to give a moderate dose of castor oU

and turpentine. By thus following up with another medicine

the action of the areca-nut, worms that previously appeared

immovable will sometimes he speedily and entirely evacuated.

Doses, etc.—For dogs, grs. xv. to 3ij.; for horses, 3iv. to 3vi.,

administered in mucilage or milk, to which worms are particu-

larly partial.

ARNICA.

Arnicse Eadix. Dried rhizome and rootlets of Arnica montana.

Collected in the mountainous parts of middle and southern

Europe {Brit. Phar.) Leopards' Bane. Mountain Tobacco.

Nat. Ord.—Oompositae. Sex. Syst.—Syngenesia, Polygamia sequalis.

Arnica montana is a perennial plant, growing in many of

the cooler parts of Europe, Asia, and America, with a hairy
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stem about one foot high, composite yellow flowers, obovate

leaves, and a cylmdrical contorted brown root, one to three

inches long, two or three lines thick, and marked with the

scars of fallen leaves. All parts of the plant have a peculiar

aromatic odour, an acrid, peppery, nauseous taste, and contain

extractive matter, volatile oil, and an active bitter yellow

amorphous principle, arnicin. The flowers, leaves, and root are

occasionally used powdered, especially for making poultices
;

an infusion is sometimes employed ; but the most common
preparation is the tincture, usually made with an ounce of the

coarsely powdered root to a pint of proof spirit.

Actions and Uses.—^i&nica is irritant and stimulant. Vi-
' borg gave a horse 6 drachms of the infusion of the flowers, and

noticed quickening of the pulse and diruesis. In infinitesimal

doses it was a favourite homoeopathic remedy before it was tried

' in veterinary practice. In human medicine it has been recom-

mended in debility and torpor of the bowels ; but is stated to

be inferior to elecampane or serpentary (Eoyle's Mat. Med.)

Amongst the lower animals, it has been given as an alterative

and stimulant in rheumatism, the secondary stages of pleurisy,

weakness of the loins, and muscular strains ; but Mr. Dollar,

of New Bond Street, London, has, without benefit, tried it

repeatedly in horses suffering both from acute and chronic

rheumatism. In the several forms of rheumatic kennel lame-

ness in dogs, and in stiffness produced from over-exertion, it

has been employed both externally and iaternaUy.

Externally, arnica is used as a popular healing remedy in

strains, bruises, and wounds, and especially in broken knees and

sore shoulders. For such purposes an ounce of the tincture is

dissolved in twelve to twenty ounces of cold water, and a more

effectual lotion is made with a drachm each of arnica tincture

and lead acetate diluted with ten or twelve ounces of water.

Mr. Dollar uses the following prescription :

—

Tincture of arnica 1 drachm.

Sulphate of zinc 2 djaohms.

Water 10 ounces.

For painful or irritable wounds the tincture may be used

with an equal quantity of chloroform, belladonna tincture, or

laudanum, diluted with water according to circumstances.
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Along with liberal feeding and tonics, a drop of arnica tincture

placed daily within the eyelids is one of the remedies for those

troublesome ulcerations of the cornea which affect weakly dogs

recovering from distemper. Arnica has, however, been over-

estimated, and the healing properties ascribed to it in great

part depend on the spirit astringents or even cold water, with

which it is generally iised.

Doses, etc.—Horses take fSiv.to f§i. of the tinpture; cattle,

double that quantity ; dogs, TT\_v. to TTLviij., mixed with water,

ale, or gruel.

AESENIC.

Arsenicum Album. Arsenious Anh5Tide. Arsenious Acid. White

Arsenic. Oxide or Sesquioxide of Arsenic. Asg Og.

Arsenic is present in many ores of iron, tin, cobalt, and sul-

phur. Its most common source is the arsenic pyrites (Fe Sg

Asa), chiefly obtained from the mines of Silesia and Cornwall,

where it is roasted in ovens ; oxidation occurs ; iron oxide and

sulphate remain; sulphurous and arsenious acids are conducted

into condensing chambers ; the crude arsenious acid, purified

by sublimation, yields the arsenious oxide or acid, the white or

common arsenic of the shops, much used, not only in medicine,

but in the manufacture of glass, colouring matters, and shot.

Properties.—From being sublimed into conical cast-iron

moulds, it is sometimes met with in transparent vitreous con-

cavo-convex masses, which gradually become opaque. The
more common form is that of a heavy white powder, obtained

when the arsenious vapours are condensed in a current of air.

This powder, consisting of minute glassy fragments and octa-

hedral crystals, has a snow-white lustrous appearance, a specific

gravity of 3 '7 3, a slightly sweetish taste, is rough and gritty

when between the teeth, and if kept in the mouth for a short

time causes irritation. It has no odour. When long kept it

loses its transparency, and becomes opaque. Sprinkled on a

red-hot shovel, the oxide is decomposed ; the metallic arsenic in

vapour gives off a characteristic odour of garlic. Arsenic is

very sparingly soluble, either in water or alcohol. A pint of

cold water at 6 0° does not take up more than 2 grains ; a pint

of boihng water added to arsenic, and allowed to cool, takes up
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22 grains; but when boiled in water for two or three hours,

the ordinary crystalline arsenic is believed to be converted into

the vitreous form, and in each pint 219 grains arc dissolved.

(Bloxam.) Solubility is diminished by organic matters, but

increased by acids, alkalies, and alkaline arsenites. Dissolved

with alkalies, definite, mostly soluble, poisonous arsenites are

produced (M Asg O3). When the familiar sesqui- or tri-oxide

(Asj O3) is acted upon by diluted nitric acid, arsenic pentoxide,

or arsenic acid, is produced (Asj O5), which forms a series of

arseniates, those of the alkaline metals being soluble, those of

the other metals insoluble, but none being such active poisons

as the corresponding arsenites. In its properties and alliances

with other bodies the metal arsenicum (As) resembles on the

one hand phosphorus and nitrogen, and on the other such tri-

atomic metals as antimony and bismuth. (Eoscoe,)

Special Tests.—^Arsenic is readily discovered—(1) by sublimation pro-

ducing the characteristic crystals of sesquioxide
; (^) by reduction develop-

ing a distinctive mirror of metallic arsenic, which may be again oxidised
;

and (3) by chemical reactions in solution.

1. A few grains of arsenic, placed in a common test tube, and heated

in a spirit lamp flame to about 380°, sublime unchanged, and condense

again in the cool part of the tube in shining crystals, which, when exa-

mined with a pocket lens, are found to be regular octahedrons, or portions

of such octahedrons, exhibiting facets which are equilateral triangles. The
corresponding antimony oxide, with which arsenic may be confounded, is

less volatile, and condenses slowly in needles low down in the tube.

2. A mixture of arsenic and dry charcoal, or stiU better, some black

flux, which is a mixture of carbon and potassium carbonate, obtained by

heating cream of tartar in close vessels, is introduced into a test tube, the

size of a crow quill, or into one of those tubes specially made for testing

arsenic, and having a narrow neck and small bulb. The mixture being

heated to redness, oxygen is abstracted from the arsenic oxide, and metallic

arsenicum volatilises as a colourless gas with a strong odour of garlic, and

condenses in the narrow part of the tube, forming a brilliant steel-gray in-

crustation. This is dark-coloured and smooth externally, and lighter and

more crystalline, rough, and shining internally. When the narrow part

•of the tube is cut out, put into a common test tube, and heated, the

arsenicum regains the oxygen it previously lost, and a crust of white

arsenic in the characteristic octahedral crystals forms in the cool part of

the tube.

3. When this white crust of sesquioxide is boiled with a little water

acidulated with hydrochloric acid, or when arsenic is otherwise in a state

of solution, there are three other tests by which it may be readily identi-

fied :

—

(a) Hydrogen sulphide, in an acidulated solution, gives a yellow

precipitate of arsenic sulphide (Asj S3) or orpiment. Unlike the only
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other yellow metallic sulphide, that of cadmium, the arsenic sulphide is

soluble in alkaline solutions ; unlike the orange-coloured antimony sulphide,

it is insoluble in hydrochloric acid. (J) Silver ammonio-nitrate (prepared

by adding ammonia to silver nitrate dissolved in about forty parts of

water, until the precipitate which first falls is almost wholly re-dissolved)

gives a primrose-yellow precipitate of the silver arsenite (Ag^ As. Oj).

(c) Oupric ammonio-sulphate (prepared in a similar manner to the silver

ammonio-nitrate) gives an apple-green precipitate of copper arsenite (Ou
H As O3), largely used as a pigment, and commonly known as Scheele's

green. Both the silver and copper arsenites are soluble in ammonia and
nitric acid. Although these liquid tests, when taken individually, are

not quite free from fallacy, still all of them together afford adequate evi-

dence of the presence of arsenic ; and this evidence is of course still further

strengthened by obtaining the distinctive crystals of white arsenic, and
afterwards reducing them to the metallic state.

When arsenic, in any form of combination,, is present in the contents

of the stomach, the tissues of the body, or in any coloured organic

mixture, the tests mentioned are quite inapplicable imtil the arsenic be
isolated. To effect this, the following processes are in common use :

—

1st, The mixture is boiled, with the addition of water if necessary. It

is then filtered, acidulated with hydrochloric or acetic acid, subjected to a
stream of hydrogen sulphide, and again boiled. A yellow precipitate of

arsenic sulphide or orpiment gradually appears, and its nature may be
readily demonstrated by washing, drying, and heating it in a tube as

above described, with a mixture of charcoal and potassium carbonate,

when metallic arsenicum volatilises, oxidises, and condenses in the char-

acteristic crystals of white arsenic, which may further be reduced to the

metallic state, or subjected to the liquid tests already mentioned.

2d, The mixture is acidulated with pure hydrochloric acid, and boiled

for some time with a few clean copper clippings, on which there collects a
dark crust, which was at one time regarded as metallic arsenic, but is now
ascertained to be a mixture of an alloy of copper and arsenic, containing

68 of the former to 32 of the latter. The clippings are then put into a
test tube, and cautiously heated, until a ring of white arsenic lines the
cool part of the tube. Indubitable evidence of the nature of this subli-

mate may be had by dissolving it in acidulated water, and applying the
tests for arsenic in solution. This is generally known as Eeinsch's pro-

cess, and it is so delicate that it will detect one 250,000th part of arsenic

in solution. (Christison.)

M, The mixture placed in a Wolfs bottle, a Dobereiner's lamp, or

other convenient apparatus, is treated with zinc and sulphuric acid (which
must themselves be free from any traces of arsenic, as ascertained by the

'

hydrogen they evolve being uncontaminated by arseniuretted hydrogen).
Hydrogen is set free from the decomposition of the water, and unites with
the arsenicum of any arsenical compound present. The arseniuretted

hydrogen or arsenious hydride (As H^ so formed may be decomposed by
heating with a spirit lamp the glass tube through which it is passing off,

when a crust of metallic arsenic is deposited, and may be subjected to

examination in the usual way. Or, if the end of the exit tube be nar-

rowed, and the gas ignited, it burns with a livid blue flame, whilst a
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piece of glass or porcelain held over the flame soon becomes encrusted,
either with metallic arsenic or arsenious acid, according to the distance at

which it is kept from the flame. This elegant method of extracting
arsenic from complex fluids is called Marsh's process. The late Mr.
Morton, of the Eoyal Veterinary College, proposed a very delicate and
ingenious method of evolving arseniuretted hydrogen from fluids contain-

ing arsenic, without the use of zinc and sulphuric acid, by passing a gal-

vanic current through them. The gas thus evolved is subjected to the
same examination as in Marsh's process.

4iA, A strong solution of caustic soda or potash, and a few pieces of

clean zinc, are put into a test tube with the suspected fluid ; over the

mouth of the tube is placed a cap of filter paper moistened with silver

nitrate ; the contents are carefully heated nearly to boiling, avoiding

spurting ; arseniuretted hydrogen, produced as in Marsh's process, reduces
the silver salt to the metallic state, leaving on the filter paper a purple

black stain. This test, proposed by Fleitmann, is valuable, as the reac-

tion is not developed with antimony salts.

The quantitative estimation of arsenic is generally determined by
ascertaining the number of grain measures of the standard solution of

iodine which the arsenical solution decolorises.

Actions and Uses.—^Axsenious acid is an irritant corrosive

poison ; is administered as an alterative and tonic ; and applied

externally as a stimulant, caustic, and destroyer of parasites.

General Actions.—It acts on all animals as a destructive

poison. It causes irritation, iaflammation, and sloughing of

any mucous or abraded skin surface with which it comes in

contact; is readily absorbed; produces, while it remains in the

system, loss of appetite, emaciation, various nervous disorders,

and depression of the circulation. Like other metallic bodies,

retained for a time in the body, arsenic is said to be found

chiefly with the red corpuscles (Einger). It is removed by the

stomach, intestines, perhaps also by the liver, and in large

amount by the kidneys, irritating these execretory channels as

it passes through them. It exerts its poisonous action with

nearly equal certainty by whatever channel it enters the body.

All its compounds are poisonous ; and, as usual with other

poisons, the most soluble are the most active. Arseniuretted

hydrogen, the most deadly of its compounds, has occasioned the

death of three chemists, who were so unfortunate as to inhale

small quantities of it. Orfila found that the sulphides, in doses

of forty to seventy grains, destroyed dogs in from two to six

days, and had much the same effect whether they were swal-

lowed or applied to a wound. Metallic arsenic, although itself

N
Digitized by Microsoft®



178 ARSENICAL POISONING

itmocuous, unites so readily with hydrogen, oxygen, and various

bases, that it speedily acquires poisonous activity.

White arsenic, like other mineral poisons, has been given

to horses in considerable doses with impunity. Berthe gave a

mare affected with inveterate mange two, and afterwards three,

drachms without rajury.* Beissenhirz gave a horse one, four,

three, two, and eight drachms, on successive days ; but death

occurred on the ninth day after the last dose.t Hertwig gave

it to eight different horses, in doses beginning with 20 grains,

but gradually increasing to a drachm. He continued the

administration for thirty or forty days, but observed no bad

consequences, either during the use of the poison or afterwards;

the pulse became a little stronger and harder, and condition

was sometimes improved. J Mr. William PercivaU, experi-

menting on a horse affected with glanders, began with one

drachm daily, made into a bolus with linseed meal and treacle

;

increased this dose by 20 grains per day, and continued the

medicine for seventeen days. On the seventeenth day- the

animal got, in one dose, 380 grains, and had then taken up-

wards of seven ounces, or nearly half a pound, of arsenic. Yet

no physiological effect was obvious, no loss of appetite, no

uneasiness or pain, and no alteration of the pulse or respiration.
§

But although sucb large doses sometimes have little effect,

much smaller doses occasionally . act with greater violence.

Thus Gerlach saw twenty grains cause active diarrhoea ; and

Mr. PercivaU mentions that two glandered horses, getting five

grains of arsenic daily in the form of bolus, were attacked, one

on the eighth and the other on the ninth day, with shivering,

loss of appetite, nausea, purgrag, and other syihptoms of

abdominal irritation, imperceptibUity of the pulse, and prostra-

tion of strength. One died, the other recovered.
||

These very

different effects depend in part on varying susceptibility ; on

the amount of food present in the alimentary canal ; on the fact

that animals receiving arsenic regularly gradually acquire a toler-

ance of it, and take with impunity at one dose as much as would ,

kill a patient unused to it ; whilst very large doses produce

* Seeueil de Midecine Vitirinaire, Cot. 1825. Quoted ty Moiroud, p. 466. •

+ Pereira's Elements of Materia, Medico,,

t Praktische ArzneimiUellehre filr Thieraerzte, Berlin 1847, p. 656.

§ Veterinarian for 1843, p. 347. 11 Ibid. pp. 349-351.
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sucli changes on the coats of the alimentary canal as prevent

in great part the ahsorption of the poison. Corroborating these

views, it may be recollected that arsenic given ia solution, as

it should be when prescribed medicinally, is greatly more cer-

tain, regular, and active, than when used in the solid state.

Thirty grains given daily, dissolved in potassium carbonate,

destroyed a horse in four days.

—

{Veterinarian, 1843, p. 350.)

Mr. Baldwin, in the Veterinarian for January 1858, reports

the case of six horses poisoned by drinking from a pail ia which

some arsenical sheep-dippiug mixture had been made. Two
died ; and there were found, on examination, inflammation of

the mucous co^t of the stomach, and patches of inflammation

extending throughout the whole alimentary canal. The symp-

toms presented by the others were dulness, succeeded by colicky

pains, the pulse 72 and wiry, extremities cold, visible mucous

membranes highly injected, with active purging. One mare

was iU for three or four days. The treatment consisted of opiates

and lime water. Eleven cart horses were poisoned at Edgeware

in August1874 from drinking water containing arsenic.—

(

Veter-

inarian for Sept.) They had been drawing heavy loads of

building materials fully eight miles from London, were tired, and

their stomachs empty, which doubtless accounts for the ,rapid

serious results. Although arsenic is not known to have proved

fatal in the human subject under seven hours, one of these

horses dropped and died ten minutes after drinking, and several

were dead within an hour. The symptoms recorded were cohc,.

staggering gait, pallid membranes, cold ears, pulse 40 to 60,

breathing quickened, and latterly coma. Brandy and ammonia

were the remedies prescribed.

It requires somewhat larger quantities to destroy cattle

than horses, mainly because their stomachs are generally filled

with food, which interferes with the action of the poison. An
ounce of arsenic given with a handful of salt to a strong sheep

caused most of the symptoms above mentioned as occurring in

horses, and death after five days.

—

{Veterinarian, 1843, p. 345.)

Hertwig, quoting from a report of the French Academy, men-

tions that five to ten grains given to healthy sheep produced

*the usual symptoms of poisoning; that a second dose of ten to

twenty grains, given twenty-four hours after, caused death

;

and that, on examination, the poison was foimd in the blood,
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Tirine, lungs, liver, and muscles. The carcases of sheep poisoned

by arsenic have been eaten by dogs with impunity.

—

(Veterin-

arian, 1843, p. 345.)

A chronic form of arsenical poisoning, with symptoms of

indigestion, thirst, gradual sinkiag, and chronic disease of the

joiats and bones, is sometimes met with amongst both cattle

and horses in the neighbourhood of the tin and copper smelting

furnaces of Cornwall and Wales. Mr. W. H. Michael, of Swan-

sea, one of the witnesses examiaed before the Select Committee

of the House of Lords on the injurious effects of noxious

vapours, stated :
" I have known rabbits poisoned, and sheep to

have died, and especially two or three horses I know to have

died. I have seen a great amount of injury done to ponies.

The gentleman who occupied the farm of which I am speaking

kept several hundred ponies, which he bought very young

generally, and fattened them for sale ; he was obliged to give

up keepiag them, owing to the peculiarly starved and shaggy

appearance those animals acquired. The knee-joints began to

swell, they got lame and hide-bound, the hair fell off, the teeth

became black and fell out, and necrosis of the bone occurred,

and the result was that he gave up grazing on a large tract of

land" (Report, 1st August 1862). Arsenical green paper left

in the way of animals has sometimes been eaten in quantities

sufficient to cause death in four hours. Eabbits have died

from nibbling the bright green prize-cards. An aged donkey

is recorded to have died, poisoned by green paper, in three

hours.

—

(Veterinarian, June and July 1865, and July 1871.)

Arsenic is greatly more active in dogs and cats than in

horses or cattle. I find that a quarter of a grain to a grain,

given twice daily, and continued during periods varying from

eight to fourteen days, causes gradually diminished appetite and

vomiting. From the sixth to the tenth day, diarrhoea, lowered

temperature, rapid emaciation, and painful cough ensue, and

death occurs in twenty to thirty days. Three to ten grains,

mixed with water, and administered to dogs, caused in a few

minutes nausea, vomiting, short moaning, difficult breathing, a

wiry rapid pulse of 120 or upwards, and black evacuations

made with considerable pain. These symptoms were accom-'

panied by a look of extreme anguish ; blunted perception ; and

death with convulsions followed in from six to thirty hours.
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ArseMc produces similar effects both on pigs and poultry. Two
grains in the form of Fowler's solution injected into the jugular

vein of a dog, although it caused immediate vomiting, proved

fatal in eighteen hours, and left the stomach and intestiaes

reddened and injected. Full doses increase disintegration of

albuminoids in the body.. A. Kossel gave sodium arsenite to

dogs in doses of 1'^ to 3 grains for ten days, and found that

the amount of nitrogen excreted rose even ia inanition to 48
or 60 grains, and in the healthy dog getting arsenic reached

110 to 120 graias.

—

{Gentralhlatt fur die Med. Wiss. No. 18,

1876.)

The post-mortem appearances of poisoning by arsenic,

although very similar in aU animals, differ a good deal with

the severity and duration of the case. The carcase, when
opened, generally evolves large quantities of fcetid gas. In the

horse the cuticular part of the stomach is not usually much
altered ; but the villous portion is reddened, softened, thickened,

and disorganised by patches of uifiammation and extravasation

of blood, which extend into the duodenum, and are also observ-

able in the colon, csecum, and rectum. The lungs are usually

congested, and their mucous membrane, with that of the urino-

genital organs, is red and vascular. Dr. Harley states that in

animals poisoned by arsenic the heart ceases to beat sooner than

when death has resulted from mechanical causes. These

appearances present themselves not only when the poison has

been swallowed, but also when it has been absorbed from the

surface of the skin, or introduced ia any other way into the

system. The bodies of animals poisoned by arsenic do not

undergo the usual form of putrefaction, but become dry and

mummified, whilst the areolar tissues, brain, lungs, liver, and

other organs become greasy a,nd taUow-like, from a species of

fatty degeneration which is established even during several

hours' illness.

In treating arsenical poisoning, the first object is to get rid

of any unabsorbed poison, by the administration of emetics

;

or, where these are ineffectual, as in horses or cattle, by the use

of the stomach-pump. Iron sesquioxide is the best chemical

antidote, and is most active when prepared by precipitating an

iron sesquisalt with ammonia, washing the precipitate with

warm water, and administeriugit moist and freshly made. It
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should be given as soon as possible, in repeated doses, at in-

tervals of ten minutes, until a quantity at least twelve times

greater than that of the poison has been swallowed. Some

authorities recommend instead the precipitation of two to three

ounces of iron perchloride solution with one ounce of the

crystals of sodium carbonate ; these quantities, freshly prepared,

suffice to neutralise ten graias of arsenic, converting it into the

insoluble iron arseniate (Fcg 2As OJ. Magnesia in its hy-

drated or gelatinous form, prepared by precipitating a solution

of Epsom salt with caizstic potash, also diminishes greatly the

solubility of arsenic. Certain insoluble powders, as charcoal

and clay, act mechanically, enveloping the particles of the

poison, and protecting the stomach ; but to be of use, such

antidotes must be given before, along with, or immediately

after, the poison. Oils, lard, glycerin, mucilage, and milk,

exercise a similar mechanical influence, and some of these

bodies also slightly diminish the solubility of arsenic. For

removing the remote effects of poisonous doses, opium and

demulcents are freely given where inflammation is acute or

diarrhoea troublesome ; oleaginous laxatives and clysters, where

there is constipation and griping ; and in chronic cases, plenty

of easily digested nutritive food to sustain the powers of life,

with occasional diuretics, highly .recommended by Orfila, and

indicated by the fact that the kidneys are the chief channels

by which arsenic is excreted from the system. Excretion also,

however, occurs through the liver and alimentary mucous
membrane.

Medicinal Uses.—^Arsenic has no restorative action like iron,

exerts no immediate neurotic effect like aconite or strychnine,

but, like mercury and iodine, counteracts certaiu blood disorders.

It is administered as an alterative, tonic, and antiperiodic, and
a stimulant of the skin and mucous surfaces. It is chiefly

serviceable in chronic rheumatism and neuralgia, in epilepsy

and chorea, especially in dogs, as well as in eczema, psoriasis,

impetigo, scab, and mange, in many of these skin complaints

being fittingly used internally and externally. In mal-

lenders and such scaly skin complaints Professor Williams
recommends it in conjimction with mercury and iodine.(^^
Principles and Practice of Veterinary Surgery, by Professor

Williams, Gajrfield College, Ediaburgh). Amongst horses I
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find it is sometimes serviceable in checking farcy, especially if

used witli 'iron ; it relieves clironic irritable cough, especially

when remaining after attacks of influenza and sore throat ; and

in such cases an ounce of Fowler's solution is united with an

ounce of potassium chlorate and a drachm of belladonna ex-

tract, and made into a draught with water or gruel. It im-

parts tone to the relaxed nasal membrane in many cases of

ozena. In dogs small repeated doses abate asthmatic symptoms,

chronic cough, ulcerations in the mouth, and irritability of the

stomach. It is stated to have some influence in warding off

splenic apoplexy and qongestive fever in cattle. In properly

regulated doses it is safely persisted with until some of its

earlier physiological effects are developed—until the eyelids

are swollen and reddened, the stomach irritable, or cough set

up. Indeed, some practitioners aver that curative results sel-

dom occur until physiological action is established. Arsenic is

unsuitable when the patient js feverish, the bowels constipated,

the urine scanty or high-coloured, as well as in the inflamma-

tory stage of eruptions.

In some countries it is eaten by the peasantry, in the

belief that it improves the complexion, prevents breathlessness

in running or ascendiag hOls, and increases general vigour.

In various parts of England,, as well as throughout some por-

tions of southern Europe, it is regularly given to horses in

small doses, and is said to maiatain condition and impart

strength and endurance. So long as it is used cautiously and

regularly, the animals appear to be in excellent health, and

have fine sleek coats ; but when, after being used for several

months or for years, it is withdrawn, they fall off in appear-

ance, and for many months are more difficult to keep in con-

dition. A small portion of arsenic in a thin bag is sometimes

attached to the bit, to produce the frothy muzzles which seem

to be admired in high-stepping carriage horses. These prac-

tices are, however, attended with so much risk of poisoning,

and are, moreover, so likely to injure the . horse's constitution,

that they should not be tolerated.

Arsenic, generally used as a paste made with starch or

lard, is applied to eradicate warts, and to produce the slough-

ing and removal of malignant tumours ; in solution it is em-

ployed for stimulating unhealthy ulcers, removing the scurfiness
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of psoriasis, poisoning the acari of scab and mange, and destroy-

ing other vermin infesting the skin. For such purposes it

must, however, be used cautiously, for animals have been

destroyed by its injudicious application both to wounds and to

the skin; while many have been permanently blemished by

the excessive sloughing produced when it is applied to raw

surfaces in any considerable quantity. Arsenic is a powerful

antiseptic; in preserving blood and other such putrescible sub-

stances, it is second only to zinc chloride, and stands on a par

with corrosive sublimate and blue vitriol.

Arsenic enters into the composition of many sheep-dipping

mixtures. For the destruction of ticks and other vermin

infesting the wool, it is more effectual than the solutions of

tobacco, spirit of tar, and the simple alkaline dips sometimes

employed; it is safer and as effectual as the mercurial baths

or ointments ; and is used more extensively than the various

non-poisonous dipping-mixtures which have lately been in

favour both in England and the Colonies. On inquiry in

various parts of the country, I find that the usual allowance

for a hundred sheep is two poimds of arsenic dissolved in a

hundred gallons of water ; but that three, four, and even five

pounds dissolved in the same quantity of water are used with-

out evil effects. A safe and convenient sheep-dipping mixture

is made with three pounds each of arsenic, soda ash, or impure

sodium carbonate, soft soap, and sulphur. In many parts of Eng-

land, pearl ash or impure potassium carbonate is substituted for

the soda ash. Some farmers double or quadruple the quantity of

the soap, which, with the alkaline carbonate, aids in dissolving

the arsenic, whilst the sulphur whitens and softens the fleece,

and also for a considerable time prevents attacks of flies. For

this end, a pint or two of naphtha, or a httle impure carbolic

acid, is also sometimes added. The ingredients are best dis-

solved in ten to twenty gallons of boiling water, and cold

water is added to make up a hundred gallons, which, with

careful dripping, will dip about a hundred sheep. The head
must of course be kept out of the bath, in which the sheep is

held during forty to sixty seconds, is Lifted on to a sparred

drainer placed over a second tub, or over a trough communi-
cating with the dipping tub, and the wool well squeezed with
the hands, and with a scraper such as is used for cleaning horses.
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Arsenical dipping-mixtures sometimes produce serious, and

even fatal consequences. A Lincolashire correspondent in-

formed me several years ago, that after dipping 150 half-bred

Leicester hogs, eleven of them died in twenty hours, and

several after some days. But a greatly more serious case

occurred at Burton, in Northumherland, during the summer

of 1858, and created so much interest amongst chemists and

veterinarians, as well as amongst agriculturists, that I subjoia

a short account of it, Mr. Black of Burton purchased from

Mr. J. Elliot, chemist, Berwick-on-Tweed, 1 5 packets of dippiag-

mixture. Each packet,contained 20 ounces each of arsenic and

soda ash, and 2 ounces of sulphur, and was directed to be dis-

solved with 4 pounds of soft soap in three or four gallons of

boiling water. With 45 gallons of cold water subsequently

added, this made quantity sufficient for fifty sheep. On 14th

August Mr. Black had 869 sheep dipped in the usual manner;

the apparatus and arrangements were good, and the dripping

and other work performed with great care. In two days, how-

ever, the sheep began to die ; they were seized much in the

same order in which they had been dipped, and within a month

850 had perished. The symptoms frequently came on very

suddenly ; and Mr. Bird, the veterinary surgeon in attendance,

records that several, died in twenty minutes after he had ob-

served them eating or ruminating, and apparently well. The

usual symptoms were dulness and nausea, frothing at mouth,

bloodshot eyes, pain in the bowels, the passage of black and

bloody urine, laboured breathing, blackening of the skin, with

falling off of the wool in patches, especially about the back and

loins. On post-mortem examination, the bowels were found. to

be inflamed, and were covered with black blood, the lungs

blackened and iaflamed, the liver black, soft, and friable, the

spleen congested, the bladder empty. Arsenic was found, on

analysis, in the stomachs and bowels.

The case came to trial at Newcastle in February 1859, and

the jury found a verdict for Mr. Black, with damages amount-

ing to £1400. Mr. Black's case rested mainly on the fact

that his sheep had been carefully dipped in the usual manner,

and according to the printed instructions sent out with each

packet of the dipping-mixture. It was sought to be proved

that the mixture might ia some way have been improperly
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made up, and was of such poisonous strength that it had be-

come absorbed through the skin. The poisoning of a donkey

which had carried the skins of the dead sheep, some sores and

gangrenous patches on the hands and arms of some of the men
employed iq the dipping, were also adduced as evidence of the

undue strength of the mixture.

On the other hand, in defence of Mr. EUiot, it was showii

that thousands of sheep had with impunity been dipped in

mixtures of the same strength as that sold to Mr. Black ; that,

indeed, on the same day as the Burton sheep were dipped,

another gentleman in the neighbourhood used, without any bad

effect whatever, eight packages of the same miKture made in

the same way and at the same time. Professor John Gamgee
and Dr. Stevenson Macadam made various experiments on the

subject, using, in two instances, arsenic in the proportion of

28 and 68 ounces for 50 sheep, instead of the 20 ounces

present in Mr. Elliot's dip. Mr. Browning, a professional

sheep-dipper in Oxfordshire, who annually passes through his

hands several thousands of sheep without losiug one, has for

years employed 2^ lbs. of arsenic for 50 sheep, which is exactly

double the strength of EUiot's mixture. I made in 1859, and

have repeated and verified them since, several experiments with

dips three and four times the strength of Elliot's ; some of the

sheep I kept immersed for several minutes, and had these con-

centrated solutions well rubbed into the skin. I abstained in

several instances from pressing or drying the wool, dipped the

same sheep twice within two hours, and several times within a

week, and yet failed in destrojdng or injuring in the smallest

degree any one of the sheep subjected to these severe trials.

It seems therefore fair to infer that arsenical sheep-dipping

mixtures are little liable to be absorbed through the healthy

skin. The risk of using such dips depends, not on their being

absorbed by the skin, but on a quantity of the poisonous fluid

beiag retained by the fleece, from which it drips on the grass

or other food over which the animal strays. This, I believe,

explains the serious mortality at Burton. The sheep were

rapidly dipped at the rate of 8 per hour ; and, according to

the usual calculation, each sheep carries away in its fleece, even

after it has been reasonably drained, about a gallon of the fluid,

which, of EUiot's strength, would contain 176 grains of arsenic,
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—a quantity quite sufficient, if swallowed, to destroy eight or

ten sheep. The sheep are turned out hungry, and at once begin

to eat ; and the drippings falling the whUe, contaminate the

grass, which in the Burton case appears to have been still

further impregnated, owing to a shower falling during the night,

and thus washing a larger quantity of the poisonous solution

out of the fleeces on to the pastures. Here it was found in

three sods taken up ten days after, and examined by Professor

Douglas Maclagan, who failed, however, to find any arsenic in

sods brought from an adjoining pasture, where no dipped sheep

had grazed. We can thus understand how the donkey, the two

oxen, and the horses which died suddenly about the same time,

shared the fate of the sheep ; whilst the drippings left in the

yards before the flocks were turned out, would account for the

mortality stated to have also taken place amongst the poultry.

It is an error to suppose that sheep, pigs, or other animals,

refuse to eat food over which an arsenical dipping-mixture with

its nauseous soft soap and alkali have fallen. I have seen

sheep eat grass watered, for the purpose of experiment, with

such solutions, and afterwards die from their poisoned meal.

I have known horses, pigs, and poultry, die from getting access

to yards where recently dipped sheep have been confined.

Some years ago I knew of two colts which were poisoned by

eating a few vetches carelessly left in a yard where some sheep

had been placed to drip.

The following important practical conclusions are deducible

from this and other such cases. Yards into which newly

dipped sheep are to be turned should be previously cleared of

all green food, hay, and even fresh litter ; if perfectly empty,

they are still safer. . When the dipping is finished, they should

be cleaned, washed, and swept, and any of the unused dipping-

solution at once poured down the drains. Dipped sheep should

remain, if possible, in an open, exposed place, as on a dry road,

or in a large open yard. Overcrowding should be avoided,

and every facility given for rapid drying, which is greatly ex-

pedited by selecting for the operation fine clear drying weather.

On no account should sheep be returned to their grazings until

they are dry, and all risk of dripping over.

Doses, etc.—^Horses and cattle take grs. v. to grs. x : sheep,

gr. j. to grs. ij. ; and dogs, gr.^ to gr. ^. To obtain its cura-
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tive effects, it is usually necessary to give it for a week or longer.

When it causes such physiological action as acceleration or hard-

ness of the pulse, tenderness of the conjunctiva, indigestion, or

diarrhoea, its administration must be carefully watched, and the •

doses somewhat diminished or remitted for a few days. With aH

animals, and in all doses, it is most active when administered in

solution. Hence it is best given in acidulated water, or in the form

of the liqioor arsenicalis or Fowler's solution, which is thus made

:

—" Heat eighty graias each of arsenious acid, in powder, and car-

bonate of potash, iu ten fluid ounces of water in a flask, until

they are dissolved. When cold, add five fluid drachms of com-

pound tincture of lavender; and as much water as is needed to

make the solution measure one pint.

—

(Brit. Fhar.) Every

ounce of Fowler's solution contains four grains of arsenic, partly

free and partly combiaed. An oiatment made with six grains

to an ounce of lard is sometimes convenient for external use.

It cannot be too often repeated, that all arsenical preparations,

whether for internal or external purposes, must be used with

great circumspection. Under the Act which now regulates the

sale of arsenic, every purchase must be registered in a book kept

for the purpose ; the purchaser must be of full age, and either

known to the seller, or to a witness who is also known to the

seller ; whilst, to lessen the risks of a white powder being mis-

taken for flour, or other harmless substance, it is enacted that,

unless in quantities of 1 lbs., one ounce of soot, or half an ounce

of indigo, shall be mixed with every pound of arsenic.

AETEMESIA

Artemesia absinthium. Wormwood.
Artemesia maritima. The Santonica or Wormseed plant.

J!fat. Ord.—Compositse Corymbiferse. Sex. Syst.—Pentandria Syngenesia.

The artemesia are low shrubby plants, found throughout

Europe, characterised by their aroma and bitterness, and com-

prising the familiar southernwood and tansy, the mildly anodyne

lettuce, and the harmless dandelion.

The dried Artemesia absinthium contains a volatile cam-

phoraceous oil, two bitter resias, a bitter extract, and a neutral

principle absinthin. It is an aromatic bitter tonic, a popular
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remedy for worms, present in the liqueur absiathe, and occasion-

ally mixed with spent or inferior hops.

The unexpanded flower-heads of santonica, an undetermined

artemesia, imported from Eussia, contain a volatile oil, resin,

and one to two per cent" of a crystalline neutral principle

santonin (0^ H^g O3), used as a vermicide, without effect on

tsenise, but destructive to round and thread worms, less effective

in horses than in dogs, to which it is given in doses of three or

four grains.

ASAFCETIDA.

A gum-resia obtained in Affghanistan and the Punjaub, by

incision from the living root of Narthex asafcetida.

British Pharmacopoeia.

Nat. Ord.—Umbelliferse. Sex. Syst.—Pentandria Digynia.

The Narthex asafcetida has a long black perennial root,

several inches in diameter, large pseony-like annual leaves, which

are cooked and eaten, and a tall, fleshy, flowering ^tem, often ten

feet high, throwing off from near its base a series of branches

which terminate in a cluster of flowers. The plant, all parts of

which emit a penetratiag foetid odour, grows luxuriantly in

Persia and the hiU districts of Upper India, and several fine

specimens have flowered in the Edinburgh Botanic Gardens.

When the plants are four years old, the leaves and stems are

removed, and six weeks later, towards the end of May, a shce

is cut from the upper part of the root. The foetid milky juice

exudes from the freshly-cut surface, and two days later concretes

and is scraped off. The root is then protected from the sun by

a covering of leaves; within the next two days the operation is

twice repeated, and after an interval of eight or ten daySj the

slicing is resumed, and several times repeated, when the plant

is exhausted, after yielding from a half to two pounds of juice,

worth 2 s. to 4s. per pound. Another plant, the Scorodosma

foetidum (Bange), is also believed to yield a portion of the

asafcetida of commerce. The yeUow-brown tears first collected

are mixed with soft earth and made iato irregular lumps, which

have externally a red-brown colour, and within a white waxy

surface, which, however, becomes purple or red-brown from ex-

posure. Asafcetida has a disagreeable, penetrating odour of
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garlic, and an intensely bitter, acrid taste. It is pulverised

with difficulty, forms an emulsion with water, is dissolved in

rectified spirit, and also in potash and ammonia. Besides water

and earthy matters, it contaius 50 to 60 per cent of resin; 25

to 3 of gum ; about 1 of earthy matters ; 3 to 5 of a strong-

smelling sulphurised volatile oil; which, with the resin, con-

stitutes the active part of the plant, and traces of a peculiar

acid, the ferulaic.

: Actions and Uses.—^AsafcBtida is a mild diffusible stimu-

lant, carminative, and vermifuge. It is speedily absorbed; is

generally diffused, its disagreeable odour indicatiug its presence

in the various textures ; it is eliminated from the mucous sur-

faces, the skin and Iddneys, gently stimulating the excreting

organs. It is occasionally given to horses and cattle in colic

and chronic cough, and to dogs in chorea. Like other sub-

stances containing odorous volatile oils, it is a vermifuge, but

not very active. The two gum-resius, ammoniac and galbanum,

are closely analogous to asafoetida, but scarcely so active, and

are chiefly used for making charges and plasters.

Doses, etc.—Horses take 3ij. to 3iv. ; cattle, Jij. ; sheep, 3i.

;

and dogs, grs. x. to grs. xx. As its stimulant effects are tran-

sient, it requires to be given repeatedly, and is conveniently

administered in a watery or alcoholic solution of ammonia. It

may be conjoined with camphor and ammonium carbonate,

and is sometimes added to alcoholic and ' ethereal prepara-

tions intended for veteriaary patients, to prevent their misap-

propriation.

AXUNGE.

Adeps. Adeps preparatus. Hog's lard. The purified

fat of the pig.

On account of its greater firmness and density, the fat about

the pig's internal organs and loias is preferred for making lard.

To get rid of soluble and membranous matter, the fat, cut

into small pieces, is washed with cold water, drained, melted

over a slow fire, strained through flannel or coarse cheese-cloth

;

is kept stirred, in a steam-heated pan at about 212° until it is

clear and free from water ; strained agaiu through flannel ; and

preserved iu casks, pots, or bladders. When pure, it is white
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or yello-wisli-wliite, granular, without odour, but with a sweetish

taste. It melts at about 100°, fomung a clear transparent

fluid, which is a good solvent for wax and resins, and when
boiled with alkalies forms soap. Like other fats and oils, lard

is iasoluble in water, slightly soluble in alcohol, but perfectly

soluble in ether. Exposed to the air, it becomes rancid, and
in this state is unfit for emollient purposes. It contains about

62 per cent of olein and 38 of pahnitin and stearin. Distilled

water in which properly purified lard has been boiled, when
cooled and filtered, gives no precipitate with silver nitrate,

indicating the absence of common salt ; and no blue coloration

with iodine solution, prdving freedom from starch, of which about

20 per cent is found in some inferior specimens ; 10 per cent

of water is sometimes incorporated with lard, and alum and

lime added to secure whiteness and add to weight. Benzoated

lard, used on account of its agreeable odour and diminished

liability to rancidity, is made by melting the purified lard over

a water bath, and stirring in 10 grains of benzoin to the ounce

of melted lard. . Suet—the fat around the kidneys of the sheep

or ox—is sometimes used instead of lard, and differs from it

chiefly in being firmer, harder, and more difficult to melt.

Horses' fat is more easily melted, and iirmer than that of swine.

G-oose grease, much used as a popular remedy for sprains and

bruises,' is more fluid, from its greater percentage of olein. '

Actions and Uses.—Fats, and nuld fixed oils, which are

merely fluid fats, when given without other food, are inadequate

to support life ; thus dogs, receiving only butter and olive oil,

with distilled water to drink, died in about thirty-six days. In

a well-regulated system of diet, fats serve, however, various

important purposes ; along with albuminoids they form cells ;

they build up the nervous structures, so largely composed of

fatty matters ; are consumed in the body for the support of

animal heat, or are stored away for investing and protecting

important organs. Fats are emulsified by the alkaline digestive

secretions, more thoroughly dissolved by the bile, and absorbed

mainly through the lacteals. Although small doses are easy of

digestion, large quantities disorder the digestive functions, and

cause diarrhoea. Hog's lard is occasionally used as an internal

demulcent, as an antidote for poisoning with alkalies, and as a

laxative, clyster. It is also applied externally as a simple
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dressing for ulcers and blistered surfaces, softening and protect-

ing them from the action of the air, and of acrid discharges. It

is sometimes effectual in removing mange and scah, and appears

to act simply by preventing access of air to the minute acari on

which these diseases depend. It is much used for making

oiatments and liniments.

BAELEY.

Hordeum. Pearl Barley. Malt. Yeast.

Nat. Ord.—Graminacese. Sex. Syst.—Triandria Digynia.

Barley is used for feeding most of the domesticated

animals ; and when stripped of its outer husk, is recognised by
the Pharmacopoeia as pearl barley. Ground to meal, it is used

for making poultices and infusions. Good barley meal contains

68 per cent of starch, 14 glutin and albumiu, 2 fatty matter,

2 saline matters, and 14 water. When moistened and exposed

to a temperature of about 100°, barley begias to germinate;

and if the process of germination be arrested by drying, the

altered barley is converted into malt,—a sweet mucilaginous

substance, which is more easily digested, but weight for weight

is rather less nutritive than barley, forms a palatable and useful

article of diet for sick or convalescent horses, and is used for

making poultices and demulcent laxative drinks. Barley

water, iafusions of malt, and soft mashes, prove especially

serviceable in febrile cases both in horses and cattle, where
tissue-change is excessive, and where rich hard dry food, not

beiag assimilable, has to be got rid of, adding greatly to the

overwork already thrown upon the liver, spleen, and other such
glands.

When a solution of malt is fermented, as ia the preparation

of beer, ales, or porter, there rises to the surface of the liquor a

yeUowish-brown frothy scum, known as yeast or larm, the Cere-

visiee fermentum of the British Pharmacopoeia, readily putrefying

when moist, but when carefully dried remaining for a long time
unchanged, and owing its reproductive properties, and its

characteristic power of converting cane into grape sugar, and
thence into alcohol, to the presence of ovoid confervoid cells of

Torula cerevisise. Yeast is stiU occasionally used as a purga-
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tive, especially for cattle, and is given in quantities of about a
pint. Antiseptic and deodorising poultices are sometimes made
with boiling water, and two parts of bran or linseed meal to

one part of yeast.

BELLADONNA.

Deadly Nightshade. Belladonnas folia. Fresh leaves of

Atropa Belladonna, with the branches to which they are

attached, also the leaves separated from the branches, care-

fully dried, gathered from wild and cultivated British plants

when the fruit has begun to form.

—

Brit. Phar.

BeUadonnse radix. The dried root of Atropa Belladonna, cul-

tivated in Britain or imported from Germany.

Nai. Ord.—Atropacese. Sex. Syst.—Pentandria Monogynia.

Belladonna grows wUd in most parts of Great Britain,

especially about old walls, edges of plantations, and ruinous

shady places ; but so great is the demand for its preparations,

that it is now largely cultivated at Hitchiu and elsewhere, and

the cultivated are found as active as the wUd specimens. It

has a fleshy branching perennial root ; a round, branched, reddish,

downy, annual stem, three to five feet high ; smooth, ovate,

acuminated leaves, four or five inches long, supported on short

leaf stalks, lateral, often in pairs of unequal size, of a sombre-

green colour, and a faint bitter taste ; pendulous dark-purple,

beU-shaped flowers, appearing in June and July; a round

violet, berried, mawkish-tasted fruit, the size of a small cherry,

ripe ia September, and containing numerous kidney-shaped

seeds. The plant has greatest activity towards the end of June

and throughout July, when flowering is over, but before the fruit

and seeds are developed., It is cut down and speedily dried;,

and so liable is it to deterioration from heating and moulding,

that it is advised iounediately to make the medicinal prepara-

tions. When the young branches as weU as the leaves are

used, the preparations are found to keep better, and to be more

uniform and active. In addition to the leaves and branches-

the Pharmacopoeia recognises the dried root, which is about

eighteen inches long, an inch thick, and is cultivated in Britain

or brought from Germany, the small and younger roots being:
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most active. Besides ordinary plant constituents, belladonna

contains the neutral crystalline principle asparagine, and rather

less than one half per cent of a colourless crystalline poisonous

alkaloid called atropine, of which further notice will be found

at the close of this article.

Actions and Uses.—Belladonna or atropine applied to the

web of the frog's foot stimulates the vasomotor nerves and

adjacent ganglia, contracts the blood-vessels, and produces an

increased flow of blood. But this stimulation, when excessive or

prolonged, is succeeded by paralysis, dilatation, and diminished

circulation. This twofold local effect is repeated remotely.

Full doses are excitants of the sympathetic nervous system

;

they immediately and notably stimulate the cardiac ganglia,

and increase both the number and force of the heart-beats.

They stimulate the vasomotor centres generally, contract

arterioles, increase blood pressure, improve nutrition, and

heighten temperature. These effects, like those in the "frog's

foot, when violent or long continued, are succeeded by the

usual effects of over-stimulation; the heart's action is weakened,

the vessels are dilated, blood pressure is abnormally reduced,

and temperature lowered. Excessive doses fatally exhaust the

heart's action, and death results with symptoms of paralysis,

torpor, delirium, or coma. Belladonna is prescribed as a stimu-

lant of the heart and vascular system; it controls spasm,

especially of the hollow viscera ; it is excreted by the kidneys,

acting as a diuretic and topical anodyne. Acting directly on

nerve tissue and antagonising hjrpereemia, it is applied locally

for the relief of pain. Whether applied locally to the eye, or

absorbed by any other less direct channel, it dilates the pupU.

General Actions.—Belladonna stimulates the sympathetic

nerves and ganglia, and hence increases the activity of all the

organs presided over by this system. Medicinal doses, within

an hour, act directly upon the cardiac ganglia, increasing both

the force and number of the heart-beat ; but the pneumogastric

terminal filaments being paralysed, inhibitory control is lessened.

The respiratory centres being similarly stimulated, the number
and depth of the respirations are increased ; but circulation is

earlier and more prominently acted on than respiration. The
vasomotor centres are stimulated, as is well illustrated in the

web of the frog's foot, in which, when moistened with a solution
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of atropine, tlie ramifications of the arteries are seen to contract,

often to three-fourths of their former calibre, inducing such

increased movements of the red globules that about twice the

former quantity of blood passes along them (Meuriot and
Harley), Tone is thus imparted to dilated congested capillaries;

congestion and stasis are relieved ; nutritive changes are more
rapid ; temperature is elevated ; excessive sweatiag is controlled.

The secretion of the mucous membrane lining the nostrUs,

mouth, and fauces is checke.d, doubtless explaining the efficacy

of belladonna in combating colds and sore throat. A like

diminution of secretion,, occurs in the udder, and belladonna

applications in garget have the twofold advantage of checking

secretion of milk and relieving congestion. This power of

arresting secretion does not, however, extend to the vascular

system generally. Dr. John Harley considers that belladonna

is a chologogue. Excessive or long-continued action, as with

other stimulants, leads to exhaustion ; the heart's action is

weakened, respiration becomes slower and shallower, the capil-

laries are flaccid and dilated. These paralysing effects extend

to the cerebro-spinal axis ; vertigo and delirium ensue. The

excitability of the motor nerves and end-organs is impaired,

accouliting for the motor paralysis which follows the administra-

tion of large doses. The functions of the sensory nerves are not so

much impaired as those of the motor. The involuntary muscles

under control of the sympathetic system are notably acted on,

and their spasms combated ; but the voluntary are little affected

by medicinal doses of belladenna. It is very readily absorbed

and diffused; its precise action on the blood is unknown. Dr.

John Harley believes that it peroxidises nerve tissue ; the

atropine is rapidly excreted unchanged,- and wholly by the urine.

Belladonna resembles the other Atropacese, hyoscyamus and

stramonium. Some of its actions, such as its combating pain

and spaspi, ally it to opium, but it acts specially on the sym-

pathetic, and less on the cerebro-spinal axis, notably stimulates

circulation, has less soothing and soporific influence, and dilates

instead of contracting the pupil. In its secondary effects it

paralyses motor functions like hemlock. In stimulating circu-

lation and combating congestion it approaches alcohol, ether,

and ammonia. Its physiological antagonists are Calabar bean,

prussic acid, and jaborandi.
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Moiroud records that a horse consumed upwards of six

pounds of the leaves without any had effects. A donkey ate

a pound of the berries with equal impunity. Mtinch says

that goats and sheep devour it with apparent satisfaction, and

without any obvious harm. But Hertwig, experimenting on

upwards of twenty horses, observed tolerably decided effects.

He gave four to six ounces of the dry pulverised herb, with

meal and water, in four separate doses, and within a period

varying from four to eight hours. In four or five hours,

and still more on the succeeding day, he observed dulness,

languor, dilatation of the pupils, an uneasy look, and a feverish

mouth. The appetite was gone, and digestion impaired, gas

being abundantly evolved in the stomach and intestines. The

pulse numbered about 90, was small, hard, and scarcely per-

ceptible. The breathing was short, quick, and accompanied

by flapping of the nostrils. The sensibility was slightly

diminished, but there was no appearance of drowsiness. Some

of the cases exhibited much abdominal pain ; others, imperfect

power of moving the hinder extremities ; others terminated

fatally in thirty to fifty hours after the exhibition of the first

dose ; but in most the symptoms gradually retrograded, and

after thirty-six or forty-eight hours the animals were perfectly

well. Two to three ounces of the dried root acted on horses

in a similar manner; and six ounces usually proved fatal.

These observations closely agree with the more recent investiga-

tions of Dr. John Harley, who states that cardiac and cerebral

excitement is the prominent result of full doses in the horse.*

Hertwig considers that belladonna is rather more active in

cattle than horses ; and records that doses of the root varying

from two to four ounces caused in cows violent Symptoms last-

ing forty-eight hours, and that larger doses were dangerous.

In dogs, thirty to fifty grains of the dried herb or root caused,

in fifteen to thirty minutes, whining and continuous moaning.

In thirty minutes the iris had contracted so much as to be

quite out of view, and the eye had also become insensible to

bright light. Hearing and sensibility remained imimpaired.

Vomiting sometimes occurred, the nose got dry and hot, and

the gait tottering from inability to move the hinder extremities,

* The Old Vegetable Neurotics. By John Harley, M. D. London : Macmillan

and Co., 1869 ; and St. Thomas' Hospital Reportsfor 1875.
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After some time the animals became rather drowsy. In on,e

to three hours the symptoms began to abate, but contraction

and diminished irritability of the iris still remained, even after

twenty-four hours (Hertwig). Dr. Harley states that dogs

bear proportionally larger doses than horses, exhibit less marked

cerebral effects, but more pronounced and prolonged hes-rt

symptoms. Half an ounce of the ordinary watery extract is

fatal to dogs in about thirty hours, when given by the mouth

;

half that quantity in twenty-four hours when introduced into

a wound ; and even smaller doses are more speedily, fatal when
injected into the jugular (Christison). Pigeons, particularly

sensitive to the action of sedatives and anaesthetics, are curiously

iasusceptible to the effects of belladonna, two grains of atropine

being required to kiU. them, even when it is used hypodermi-

caUy (Eiager). Pigeons, as well as other birds, are also ia-

susceptible to the mydriatic action.

Poisoning by belladonna appears to depend upon exhaustion

chiefly of the heart—the result of previous over-stimulation.

This tendency to fatal exhaustion of the circulation can be

demonstrated in. frogs subjected to subcutaneous injection

;

the arteries of the web are seen to become flaccid, dilated, and

weakened. After death the blood remains fluid ; the ventricles

are empty )and firmly contracted, the right auricle fuU. of dark

blood-; the lungs, liver, and kidneys, with the brain and its

membranes, are free from congestion ; no inflammatory appear-

ances are anywhere detected. Excessive doses whilst stUl

remaining unabsorbed are to be removed by emetics or the

stomach-pump. No good chemical antidote is yet known,

but lime-water partially neutralises the atropine. Calabar

bean is antagonistic in many other particulars, as well as in

its action on the iris. Artificial breathing, and ammonia

cautiously swallowed and inhaled, help to sustain the flagging

breathing and circulation ; opium in small amount quiets

nervousness and restlessness ; diuretics expedite the expulsion

of the poison.

Medicinal Uses.—In influenza, scarlatina, and purpura

amongst horses, in sore throat, bronchitis, and pneumonia in

all classes of patients, belladonna imparts vigour and firm-

ness to the weakened heart, braces up lax capillaries, combats

congestion, and soothes excitability of the sympathetic nervous
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system. It directly antagonises the excessive discharges and

irritability of catarrh and sore throat in horses. In such cases,

whUst fever continues, it is used with aconite ; in later stages

with alcohol, ether, ammonia, or camphor. N"o other medicine,

gives such immediate relief, especially if used subcutaneously,

in laryngitis in horses, in the roaring noisy respiration which

accompanies some cases of epizootic sore throat, and in spas-

modic cough. Along with ether or ammonium carbonate,

belladonna extract greatly relieves the distressed breathing and

cough which so often occur in distemper in dogs. In enteritis,

neuralgia, and rheumatism, it aUays nervous excitability, as-

suages pain, and in these and other diseases is most rapid and

certain in its effects when applied as near as possible to the

seat of disease, or when the alkaloid is introduced hypodermi-

cally, whilst it is often advantageously conjoined with opium,

to intensify and prolong its effects. Amongst the lower animals

excessive sweating chiefly occurs in horses overworked when in

poor condition, but this, as well as profuse perspiration, depend-

ing upon general weakness, is abated by repeated doses of

belladonna. In conjunction with purgatives, perfect q[uiet,

and repeated doses of chloral, belladonna is said to abate the

continued exhaustiag spasm of tetanus. In hydrophobia,

epilepsy, and chorea, it is given without much success.

During its elimination by the kidneys it develops its charac-

teristic stimulant effect upon the sympathetic nervous system

of the kidney and bladder, abating congestion and irritation,

increasing the secretion of urine and the proportion of urea

phosphates and sulphates, and hence is of value in nephritis,

cystitis, and irritable conditions of the urinary organs. It is

occasionally applied to relax spasm of the os uteri. In torpidity

of the bowels depending upon want of tone, it is combiaed with

purgatives ; where there are irregular and spasmodic peristaltic

movements, it is conjoined with opium, alcohol, or laxatives.

In these ami other cases it owes its value to its antagonising

hypereemia, and to its contracting those involuntary fibres of

the hollow viscera which are under the influence of the sym-

pathetic system.

Used externally, belladonna relieves irritable and painful

wounds, the raw surfaces following frost-bite, the cracks of

laud fever, over-sensitiveness of the skin and subjacent muscles.
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In combination with aconite or opium, it abates and sometimes

removes neuralgic and rheumatic pains. In all stages of garget

it not only abates pain, but diminishes the troublesome secre-

tion of milk. Applied to the skia, it checks undue perspira-

tion (Einger). In the form of an injection it allays irritation

of the bladder and rectum, and counteracts spasmodic contrac-

tion of the uterus.

In common with hyoscyamus and stramonium, belladonna

and atropine dilate the pupil of all animals, birds, it is said,

excepted, and do so by whatever channel they are introduced

into the body. The effect is accompanied by diminished intra-

ocular pressure, and increased sufferance of light, and other

stimuli ; is apparent usually within half an hour after the use

of the medicine, often in shorter time ; is developed most

rapidly, and with least impairment of vision, by applying the

preparation round the eyelids, or dropping the solution of

atropine into the conjunctival sac, and continues often for a

day, especially if full doses have been used. These effects

depend upon the mydriatic stimulating the sympathetic nerve

and adjacent ganglia ;. the accommodatrug power of the third

nerve is thus gradually overpowered. Diametrically opposite

results are produced by Calabar bean, which contracts the pupil

by paralysis of the sympathetic. Inflammation of almost any

part of the eye is relieved by belladonna and atropiue, which

regulate circulation and allay irritability and pain. In ulcera-

tion of the cornea, occurring in delicate puppies, irritation is

abated, and the protruding iris withdrawn. In specific ophthal-

mia in horses, and iritis in all animals, adhesions between the

iris and lens are prevented or broken up, and are sometimes got

rid of even when of long standing. Mydriatics are also used

for facilitating the discovery and examination of cataracts, and

the performance of operations on the eye. Tor all such pur-

poses the most convenient form of application is a few drops of

a four-grain solution of atropine dropped into the conjunctival

sac.

Doses, etc.—Of the dried powdered leaves horses and cattle

take about Jij. ; dogs. grs. v. to x. The plant is, however,

seldom used iu this crude state, but is made into extract succus

or tincture. From exposure to elevated temperature, belladonna

preparations vary in strength, and are sometimes perfectly use-
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less. An active well-keeping extract may, however, he made by

the British Pharmacopoeia process, which orders bruising the fresh

leaves and young branches, gradually heating the juice, getting

rid of albumin which interferes with keeping, and evaporating

on a water bath to the required consistence. 100 lbs. of

trimmed leaves and young branches yield nearly 7 lbs. of good

extract. The dose for horses is 3j. to 3ij. ; for cattle, 3jj. to

3ijj. ; for sheep, grs. xx. to grs. xxx.; ftir dogs, grs. ij. to grs. v.

The succus or juice is got by bruising the fresh leaves and

branches in a stone mortar, pressing out the juice, and adding

to it one-third of spirit. An ounce is the dose for the larger

animals, ttlx. to ni^xx. for the smaller. The tincture given in

similar doses is conveniently made by digestion and subsequent

percolation of one ounce of belladonna with a pint of proof

spirit. For external application the juice or tincture, as weU

as ointments and plasters, are used; whilst Mr. Squire has

introduced a soothing liniment styled chloroform of belladonna,

made by mixing about one-seventh partof chlomform with the

tincture. ^^^"^^X^ i

Atkopine or Ateopia (Ci^ Hjg NOg) concentratesNffre whole

activity of belladonna, is uniform and certain in its composition,

and its. expense alone prevents its use to the exclusion of all

other belladonna preparations. It occurs in the plant inJ3om-

bination with malic acid. To prepare it, the plant ojsr4oot is

macerated in spirit ; the residue is further exhaustem in a dis-

placement apparatus ; from this tincture, containing tha atropine

bimalate, the alkaloid is precipitated by hme ; after Afiltration

diluted sulphuric acid is added to get the readily degomposable

atropine in the condition of the more stable si^flflhatei One

pound of root yields twenty grains of alkaloid. ' Pure atropine

is in colourless, silky, acicular crystals, devoid of bdour, with a

nauseous bitter taste, volatile, sparingly soluble ii/water, soluble

in one and a half part of cold alcohol, and mfflifesting alkaline

reactions. It is recognised by its solution yielding a yellow

precipitate with gold perchloride, and promptly dilating the

pupil of the eye. Daturine, the active alkaloid of Datura

stramonium, or thorn apple, is understood to be identical with

atropine.

Actions and Uses.—Atropine possesses in concentrated

form the poisonous and medicinal properties of belladonna. It
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has more than one hundred times the activity of the best

extract. Its action on horses and dogs was in 1867 carefully

investigated by Dr. John Harley and Messrs. F. and J. Mavor,

the eminent veterinarians of Park Street, London, and their

experiments and conclusions embodied in The Old Vegetable

Neurotics, by Dr. John Harley. A healthy six-year-old horse

and a weakly two-year-old thoroughbred were the subjects of

experiment. Atropine sulphate dissolved in water was injected

subcutaneously. One-twelfth of a grain caused iu about half

an hour an acceleration of the pulse from 32 to 42 beats.; ,after

another half-hour a further rise of ten beats had generally been

reached. The tongue and mouth were dry, and the temperature

increased. The pupils began dilating after thirty-five minutes,

and reached their maximum in an hour, when the iris was

scarcely visible. The symptoms gradually receded, and ia two

to three hours had disappeared. One-six;th of a grain subcu-

taneously injected caused restlessness and dryness of the mouth,

and in thirty-five minutes an increase of 34 beats in the pulse,

which was full, soft, and compressible, and only fell to its

original number after six hours ; the dilated pupils returned to

their normal state after three hours; upon the secretions no

effects were notable. One-fourth of a grain, in twelve minutes,

increased the pulsations from 38 to 56, producing also slight

irregularity ; the pupils gradually dilated, and in an hour

reached their fullest expansion. These effects on the pulse and

pupils, with dryness of the mouth and lips, continued unabated

during three hours. For eighteen hours the animal remained

dull and quiet. Half a grain in twelve minutes fuUy dilated

the pupils; the pulse rose to 68 ; the mouth, tongue, and lips

became dry ; the horse gaped occasionally, and stood perfectly

quiet ; after three hours showed considerable nervousness, and

was restless, when disturbed ; for six hours the pulse continued

weak and compressible; but the effects gradually declined.

Two grains, also introduced subcutaneously, after fifteen minutes

raised the pulse 35 beats, and rendered it weak; there was

.dryness of the mouth, yawning, restlessness, and nervousness.

The animal was partially bUnd, misjudged distances, and ap-

peared under the influence of illusions ; the membranes of the

eye were injected. Occasional hiccough, tremulousness, and

twitching of the intercostal muscles and panuscorium continued
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for fourteen hours, when the symptoms generally declined ; but

the pupils remained dilated for twenty-four hours. Urine was

frequently voided, and in rather increased amount ; the mucous

secretions of the towels and the bile were slightly augmented

;

the skin secretions imaffected; the respiratory functions not

disturbed. From these and other admirable experiments of Dr.

Harley's, it appears that the maximum stimulation of the heart

results from doses insufficient to produce nervousness; medicinal

doses quiet the cerebro-spinal nervous system, but over-doses

cause undue sensibiHty to external impressions, wakefulness,

and, in extreme cases, delirium.

Dogs bear relatively larger doses than horses ; their brains

are less, and their hearts more readily acted upon. Half a grain

in the horse doubled the pulsations, quarter of a grain in dogs

trebled them. Doses of one ninety-sixth to one-fourth of a

grain raised the pulse in a few minutes from 120 to 400, the

beats continuing strong and regular; the pupils were so fully

dilated that vision was imperfect, owing to the want of the

regulation power of the iris ; the mouth and nose were dry and

hot. The larger doses further caused slowness and unsteadiness

of movement, but no loss of sense or intelligence.

A Scotch terrier, 1 6 lbs. weight, received -^ grain atropine

sulphate injected under the skin of the back ; in four minutes the

pulse rose from 118 to 280 ; the respirations advanced from 19

to 30 ; the pupils were dilated to their full extent, the mucous

membranes dry, the animal excited and whining; the effects

continued four hours. Dogs 15 lbs. and 16 lbs. were killed in

three hours by
-I

gr. with symptoms of prostration, the pulse

rapid and feeble, respiration irregular and shallow, muscular

twitchings, the sphincters paralysed, death occurring in convul-

sions. Four to six grains subcutaneously injected caused in

rabbits dilatation of the pupil, uneasiness, enfeebled respiration,

acceleration of the cardiac impulse. Double these doses caused

besides paralysis, muscular quivering, drowsiness, and in fatal

cases diminution both of the frequency and force of the action

of the heart and respiratory movements. Atropine and Calabar

bean are antagonistic as regards their action on the eye, but

only partially so in their general effects. In a limited degree,

especially as to the cerebral symptoms, atropine and morphine

are also antagonistic. {Report on Antagonism of Medicines^
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Professor Biaz of Bonn has recently shown that morphine quiets

the excitement produced in dogs by large doses of atropine

;

and that conversely atropine stimulates the cardiac and respira-

tory functions, and thus enable^ the patient to survive until the

narcotic is excreted or decomposed (Fraditioner, May 18 '7*7). .

A direct stimulant of the sympathetic nervous system,

atropine, like belladonna, is prescribed as a heart stimulant, an

excitant of capillary circulation, an antidote for nervous pain

and spasm, a certain mydriatic, and occasionally as a diuretic.

Its concentrated form specially adapts it for subcutaneous injec-

tion. In enteritis, nephritis, and other veterinary cases, this

mode of administration commends itself on account of its direct-

ness, rapidity, and power. One-twelfth of a grain of atropine

sulphate, used subcutaneously for horses, is stated by Dr. Harley

to have as much effect as four grains given by the mouth, and

these doses of the alkaloid correspond to one ounce of vacuum

extract of belladonna.

'Doses, etc.—^Atropine sulphate is the most stable and con-

venient form in which to use the alkaloid. The dose in bolus

or solution for horses or cattle is gr. ss. to gr. j. ; for sheep,

about gr.^ ; for dogs, gr. -g^ to -^. One-tenth of these quan-

tities suffices when the medicine is used subcutaneously. Con-

joined with morphine its effects in overcoming congestion and re-

lieving pain are increased and prolonged, and are often favourably

exerted in enteritis in horses.

BENZOIN.

Benzoinum. Gum Benjamin. A balsamic resin obtained by

making incisions into the bark of Stjrrax Benzoin, and

allowing the liquid which exudes to concrete by exposure

to the air. Imported from Siam and Sumatra.

—

£rit.

Fhar.

Nat. Ord.—Styracacese. Sex. Syst.—Decandria Monogynia.

The Styrax benzoin abounds in Siam, Sumatra, and Borneo.

When. six years old, it reaches the thickness of a man's body,

and for ten years it annually yields about 3 lbs. of resin. In-

cisions are made through the bark, when the thick white

resinous juice exudes, concreting in tears, which are subse-
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quently made into larger masses, and imported in wooden cases.

Two sorts occur in the drug stores, the Siam and the Sumatra,

the first being most esteemed. Good benzoin is made up of

yellow white tears, embedded in. an amber-brown transparent

xesin ; it is brittle and easily pulverised, slightly heavier than

water, of a faint sweet taste, and an agreeable' balsamic odour,

much increased when the masses are rubbed or burned. Ben-

zoia is dissolved by alcohol, alkalies, and acids, but imperfectly

by water. When of inferior quality, it is dark-brown or nearly

black, and devoid of amygdaloid structure. Besides traces of

volatile oil, moisture, and impurities, it contains about 80 per

cent of three resins distinguished by differences of solubility,

and from 14 to 18 of benzoic acid (HC^ Hg Oj),—an acrid,

feathery, crystalline acid, prepared by dry distillation of benzoin,

or by boiling it with lime and then decomposing the calcium

benzoate. Some samples also contain as much as 10 per- cent

of the allied cinnamic acid (HCg Hg Oj).

Actions and Uses.—Benzoin belongs to a class of mild

stimulants and expectorants once much used in veterinary prac-

tice, and including storax and balsams of Peru and Tolu. It

was formerly in high repute as a remedy for coughs, most

pectoral complaints, and consumption; it is excreted mainly by
the kidneys, part of the benzoic acid being converted into

hippuric acid ; but is now seldom used internally. Its stimu-

lant and antiseptic properties have long rendered it a popu-

lar vulnerary. Like carbolic, salicylic, and boracic acids, it

removes foetor and stimulates foul sluggish wounds ; with blood

and albuminous fluids it fornis an odorous coagulum which

long resists putrefaction ; as a healing agent it is used in the

form of the Friar's Balsam, or of its pharmaceutical imitation,

the compound tincture of benzoin, which is thus prepared :

—

" Take of benzoin, in coarse powder, two ounces
;

prepared

storax, one and a half ounce ; balsam of Tolu, half an ounce

;

Socotrine aloes, 160 grains; rectified spirit, one pint. Macer-

ate for seven days with occasional agitation, then filter, and add

more rectified spirit to make one pint of the tincture.

—

Srit.

Phar. Ten grains of benzoin mixed with the ounce of lard

constitutes the weU-keeping benzoated lard used for making,

ointments.
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BOEACIC ACID.

Acidum Boracicum—Boracic anhydride.

Boracic acid is obtaiaed from sodium biborate , by the

action of sulphuric acid. In volcanic parts of Italy and in

the Lipari Islands, through natural fissures or holes bored in

the earth, there issue vapours and jets of steam, which are

passed through water, and the solution subsequently evapor-

ated, yielding transparent scale-like crystals of boracic acid.

They have a feeble acid taste, dissolve in. twenty-six parts

of cold water, ia three parts of boiling water, ia still less

alcohol, and communicate a green colour to its flame.

Aiding the fusion of other bodies, it is much used as a blow-

pipe test ; mixed with seven parts of potassium acid tartrate,

it constitutes the soluble cream of tartar of the shops.

When heated, the three atoms of water of crystallisation

are driven off, and anhydrous vitreous boracic acid remains.

(B2O3).

Actions and Uses.—Boracic acid is a non-volatile, unirri-

tating, cheap antiseptic, similar iu its uses, but less irritating

than salicylic acid, and differing from carbolic acid in being

neither irritating nor volatile. The antiseptic effects of

boracic dressings, hence, do not extend beyond the spot to

which they are actually applied, but as the antiseptic does

not evaporate, they have the advantage of not requiring

frequent changing. Boracic acid arrests fermentation and

putrefaction. For surgical purposes it is used as a lotion,

made with about one part of acid to twenty of water; as

an ointment, prepared by melting one part of powdered acid

with one part of wax and two parts of parafiin and of almond

oil; and as boracic lint, made by soaking lint, cotton wool,

or oakum in a saturated boiling watery solution, from which

the acid crystallises, adhering to the fibrous material. Wounds,

whether incised, lacerated, or contused, ulcers, or burns,

are washed with the saturated watery solution, and where

practicable, covered with several folds of the boracic lint,

retained in position by bandages or plasters. Access of

irritating germs, ever floating in the air, and the prolific
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cause of suppuration and putrefaction in wounds, is thus

prevented ; healing by first intention is favoured ; wasteful dis-

charges and bad smells are checked. In extensive wounds,

where the tissues are seriously damaged and discharges are

abundant, the dressing may require to be renewed daily, and

the parts irrigated with carbolic or boracic lotion ; or occa-

sionally washed with zinc chloride solution, but after a few

days, and in less serious cases from the beginning, the boracic

dressings will not require changing for several days, and if

they get dry, may be moistened occasionally with the watery

solution. To the boracic lotion it often answers well to add

a few grains of salicylic acid. Wounds treated in the first

stages by the more active carbolic acid, when beginning to

cicatrise, usually heal more rapidly if the more irritating car-

bolic is superseded by the milder boracic dressings. In ring-

worm affecting calves, and, alternated with zinc ointment, in

the cracked and eczematous greasy heels of horses, boracic lotion

and ointment prove useful. Being bland and unirritating, the

.solution, diluted as required, and used either tepid or cold, ig

a good antiseptic wash for raw, ulcerating, sloughing, noisome

surfaces.

BUCKTHOElSr.

Ehamnus Succus. The recently-expressed juice of the ripe

berries of Ehamnus catharticus.

—

Brit. Flwur.

Nat. Ord.—Rhamnacese. Sex. Syst.—Pentandria Monogynia.

Buckthorn is a shrubby, thorn-like tree, which reaches eight

or ten feet in height, and grows in the woods in various parts

of this country. The berries, the only officinal part, are black,

globular, about the size of black currants, and contain an acrid,

bitter, nauseous juice, at first green, but soon becoming red

from production of acetic acid. Besides sugar, colouriag mat-

ters, acetic and malic acids, it contains two crystalline gluco-

sides, rhanmine and rhamnegine ; but the active purgative prin-

ciple does not yet appear to be discovered. The succus or

fresh juice soon spoils with keeping, and the chief officinal

form is the syrup, which is thus prepared :
" Evaporate four

pints of the fresh juice of buckthorn-berries to two pints and a

half, add three quarters of an ounce each- of sliced ginger and
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pimemto, digest at a gentle lieat for four hours, and strain.

When cold, add six fluid ounces of rectified spirit ; let the

mixture stand for two days ; then decant off the clear liquor,

and in this dissolve five pounds or a sufficiency of refined

sugar with a gentle heat, so as to make the spec. grav. 1'32."

—

Brit. Phav.

Actions and Uses.—Buckthorn syrup is cathartic, hut so

mild as to be useless either for horses or cattle. Even in dogs

or cats it is only mildly laxative, and its use is chiefly confined

to young or delicate animals, and to cases of distemper. The

dose for dogs is fgi. to fgij., for cats fjiv. to f§i. Tolerably

prompt and certain effects are obtained by combining with an

ounce of the syrup two or three drachms of senna confection,

ten or fifteen grains of jalap, or an ounce of castor oil. Any
of these formulae prove a convenient laxative for medium-sized

dogs. Half the quantities suffice for cats.

CALABAE BEAN.

Physostigmatis Faba. Seed of Physostigma venenosum. Ordeal

bean of Old Calabar.

Nat. Ord.—Leguminosae. Sex. Syst.—Diadelphia Deeandria.

The ordeal plant of Western Africa is suf&uiticose and

twining, with a stem often fifty feet long, a hooded stigma, and a

legume inwhich lie two or three hard, brittle, shining brown seeds,

about the size of the ordinary bean. The kernel consists of

starch and legumin, a small amoimt of a fatty oil, and in the

granular protoplasmic particles is an amorphous, tasteless,

active alkaloid, physostigmine or eserine (Cg,, K^i Ng 0^) soluble

in alcohol, chloroform, acids, and partially in water.

Actions and Uses.—Calabar bean is a depressor of the

spinal cord. It paralyses the voluntary and subsequently the

involuntary muscles, and kills by respiratory arrest, and in

large doses by paralysis of the cardiac sympathetic (Professor

Eraser). In all animals, and howsoever applied, it contracts

the pupU. It does not affect the brain or special senses, and

has little or no action on motor or sensory nerves. It closely

resembles hemlock, differing from it, however, in contracting

the pupU, in producing some amount of gastro-intestinal irrita-
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tion, and lowering more quickly and decidedly the action of

the heart (Dr. John Harley). It is the physiological opposite

of strychnine, and also of chloral hydrate and atropine, which,

when hypodermically injected at the same time, or shortly after

a fatal dose of Calabar bean, successfully antagonises it. It has

been given to human patients in tetanus, chorea, and epilepsy,

and as an antidote in strychnine poisoning, but without any

very encouraging effects. Professor Fraser believes, howevef,

that the alkaloid, when injected subcutaneously, is one of the

most effectual means of controlling the spasms and lowering

the temperature in tetanus. In traumatic cases nerve-stretch-

ing should also be tried in horses. Dilatation of the pupil

from affections of the third nerve is removed by a few drops

of a solution of half a grain of alkaloid to the ounce of water.

Doses.—Horses and cattle take grs. v. to grs. viij. of the

powdered bean ; dogs, gr. i. to grs. ij. Of the alkaloid the dose

for the larger quadrupeds is about gr. ^ ; for dogs, gr. -^

;

but half these doses suffice for subcutaneous injection.

CALCIUM Am) ITS MEDICINAL COMPOUNDS.

Calcium Oxide. Lime. Quicklime. Calx. CaO.

When limestone, chalkj or marble, or any form of calcium

carbonate (CaO COj or Ca CO3), is mixed with coal and tho-

roughly burned, its carbonic acid (COg) is driven off, and the

metallic oxide (CaO) or quicklime is left. It occurs in grajdsh-

white irregular masses, has an alkaline, caustic taste, and a

great affinity for water. It combines with about 24 per cent

of water, giving off much heat, and forming the hydrate or

slaked hme (CaO, HgO). A pint of water at 32° dissolves

13'25 grains of lime ; a pint at 60° 11*6 grains ; a pint at 212°
6 '7 grains. The presence of sugar increases fully twelve times

the solubility of lime in water. Lime-water is prepared by
slaking a small quantity of freshly burned lime, agitating it

briskly with a large quantity of water, allowing the undissolved

matter to subside, and pouring off the clear solution. It is

colourless, has an alkaline taste and reaction, and unites with

oUs to form soaps. As it readily absorbs carbonic acid it should

be kept in closely stoppered bottles. Calcium oxide and its com-
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pounds are readily detectable in solution, by their yielding no
precipitate with hydrogen sulphide or ammonium hydro-sul-

phide, a white precipitate with an alkaline carbonate, an im-

mediate and abundant white precipitate with oxalic acid,

insoluble in acetic, but soluble in hydrochloric and nitric acids,

but no precipitate with ammonia which precipitates the allied

compounds of aluminium and magnesium. Lime salts further

give a green tinge to flame.

Actions and Uses.—Lime is irritant, corrosive, de&ic'cant,

and antacid. It is a natural constituent of the animal textures,

in which it probably occurs mainly in combination with phos-

phoric and carbonic acids. Being present in most articles of

food, extra supplies are seldom required. When swallowed

there is probably deposited on the gastric mucous membrane a

film of carbonate, which is dissolved by the hydrochloric acid,

slowly absorbed as chloride, reconverted in the blood into car-

bonate, held in solution by the free carbonic acid, and ulti-

mately excreted by the kidneys. Its effects are chiefly local.

Lime, especially when unslaked, and in contact with the mucous

and abraded skin surfaces, attracts water, forms a coating of

carbonate, and in larger amount irritates and corrodes. Orfila

mentions that 1^ drachm administered to a little dog caused

vomiting and considerable irritation, which lasted for about a

day
J
and that three drachms caused vomiting, pain, languor,

and death in five days. Lime resembles the alkalies in its

antacid properties, but differs from them, and is allied to zinc

and aluminium salts in diminishing rather than increasing secre-

tion; but its desiccant action is mechanical, and unaccompanied

by true astringency.

Slaked lime and lime-water are used as antacids in indi-

gestion, hoven, and diarrhoea, especially among cattle. One-

fourth or one-sixth of lime-water given with their milk often

prevents indigestion, flatulence, and diarrhoea amongst young

calves, probably by counteracting undue acidity, and the coagu-

lation of the milk in large tough lumps. When acidity con-

curs with constipation, sodium bicarbonate is substituted for

the lime in the proportion of . a drachm to the pint of milk.

Even where there is no indigestion, lime-water is often service-

able in ill-thriving calves and lambs. It is occasionally given

as an antidote in poisoning by the mineral acids. By itself,

P
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but better still -when conjoined mth turpentine, it destroys

bronchial filaria, often so troublesome in calves and lambs,

and, as a clyster, brings away ascarides lodged in the lower

bowels. Mixed with oil or glycerin, it checks the discharge

and abates the itching of eczema, but for such cases zinc prepa-

rations are usually more effectual. Scalds and. bums are often

treated by Carron oil, which consists of lime-water, mixed with

an equal quantity of linseed oil. A more recent mode of cure

consists in immediately protecting the parts from air and

moisture by layers of cotton wadding, applied with gentle and

equable pressure. In powder and solution, lime-wash is used

for cleansing and deodorising foul stables, cow-houses, and

piggeri'es. /^ l^ ^ ^rM^

Doses, etc.—Of quicklime, horses or cattle take 3i- to 3ij.

;

sheep, grs. xx. to grs. xxx. ; dogs, grs. v. to grs. xx. Of lime-

water the larger patients take fgiv. to f§v. ; and the smaller,

f3ij. to fji., given alone, or with glycerin, oil, or milk. Two
ounces each of lime-water and gentian infusion, repeated twice

or thrice daily, check diarrhoea amongst feeble calves ; half the

dose answers for sheep. For calves and dogs, saccharated lime

may be used as an antacid and stomachic. It is made by rub-

bing an ounce of slaked lime with two oimces of sugar, trans-

fering the mixture to a bottle containing a pint of water, shak-

ing, and separating the clear solution with a, syphon. It is

given diluted according to convenience.

Calcium Caebonate. Calcis Carbonas. Carbonate of Lime.

Chalk. CaCOg.

Calcium carbonate occurs in the several forms of calcareous

spar, limestone, marble, and chalk. The last, the only variety

of much medical importance, abounds in the south of England

in beds mixed with silica, alumiaa, and iron oxide. These im-

purities are removed by trituration with a little water, agitation

with a larger quantity of water, allowing the coarser fragments

and foreign matters to subside, and pouring off the clear liquid,

which slowly deposits a fine impalpable powder, which, when
dried in blocks, constitutes whitiag ; when in smaller conical

roUs is prepared chalk, the creta preparata of the Pharmacopoeia.

It is a dull white, earthy, crystalline powder, is tasteless, ad-

heres to the tongue, owing to its porosity and its af&nity for
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water, and effervesces witti acids. It is a constituent of the

bones of animals, of shells, and of coral. It is the common
source of hardness in drinking waters, which, when pure, hold

about two grains dissolved in the gallon ; but carbonic acid in-

creases the solvent power of the water. Sixteen grains are some-

times taken up, but when such hard waters are heated, the

carbonic acid gas is driven off, and calcium carbonate deposited

in the kettles and boilers.

Actions and Uses.—Chalk is the cheapest and most con-

venient of antacids, and is much used for all the domesticated

animals in the treatment of indigestion, chronic diarrhcBa, and

dysentery. It resembles lime, but is less local iu its effects

;

its action extends throughout the whole of the digestive canal,

neutralising acidity, absorbing irritants, and, during its absorp-

tion, leaving a film of lime salt which protects the intestinal

surfaces. Excessive and faulty secretion is thus diminished!

It is a good antidote for oxalic, .carbolic, and the mineral acids.

In a dry and finely divided state, it is used as a desiccant for

external wounds and skin irritation, absorbing irritatiug dis-

charges, and protecting from the air and the host of ferments

suspended in it.

Doses, etc.—For horses, |i. to gij. ; for cattle, gij. to giv.

;

for sheep, 3ij. to 3iv. ; for pigs, 3i. to 3ij. ; for dogs, grs. viij.

to grs. xij. It is conveniently given in a bolus, or suspended

in milk, gruel, or mucilage. When administered in large or

frequently repeated doses, the bowels should be kept open, in

order to prevent its accumulation in the intestines. It is fre-

quently conjoiued with catechu and other vegetable astringents

to arrest excessive discharges ; with ginger and other carmina-

tives, to control indigestion and diarrhcea ; with opium or bella-

donna, to diminish irritability or paiu. The following for-

mulse prove serviceable as antacids and mild astringents :—For

the horse, an ounce each of chalk, gentian, and ginger, made

lip/in the usual way with linseed meal and treacle ; or chaUc

§i., opium 3i., creasote TT|_xx., made up as before; or again,

chalk, catechu, and ginger, of each an ounce, opium 3i. For

either horses or cattle these prescriptions may be given dissolved

in ale ; for sheep, similar combinations may be used in about

one-fourth of the doses mentioned ; for dogs, a convenient piU

is made with chalk and ginger, of each grs. x., with opium.
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grs. ij., and aromatic confection, q.s. A draught of similar action

is made with chalk, grs. x., laudanum and ether, of each n\_xv.,

given in a little nulk or soup,

Calctom Phosphate. Calcis Phosphas. Phosphate of Lime.

Cag 2P0^.

Calcium phosphate is prepared by roasting bone earth until

its animal and carbonaceous matter is removed, dissolving it

in diluted hydrochloric acid, precipitating the phosphates

by ammonia solution and washing. Thus purified, it is a

light, tasteless, white, amorphous powder, insoluble in water,

but soluble without effervescence in hydrochloric and nitric

acids.

Actions and Uses.—Calcium phosphate is present in bones

and' other textures ; occurs abundantly in the intercellular

fluid, and wherever cell growth is most active ; and is hence

an essential constituent of food and a restorative. Its absence

in the dietary is shown by M. Chossat to induce softening of

the bones and general wasting ; it is deficient in the bones of

pregnant animals. Milne Edwards found that when supplied

to dogs whose bones had been intentionally fractured, more

rapid union occurred. It is useful for young, rapidly-growing,

rickety subjects, and, conjoined with iron, is of service in those

cases of aneemia and chronic diarrhoea so common in badly-

nourished young cattle and sheep. Bran and bruised oats

owe in part their notable dietetic value for young stock to the

large amount of calcium phosphate which they contain.

Bases, etc.—Horses and cattle take 3i. to 3ij. ; sheep and

dogs, grs. V. to grs. x. Small doses are preferable to large,

which sometimes derange the bowels, and may be conveniently

given, mixed with food, and in combination with an iron salt.

Calcium Chloeata. Calx Chlorata. Chlorinated Lime.

Chloride of Lime. Bleaching Powder. A mixture of

Calcium Hypochlorite and Calcium Chloride, Ca 2 CI

-|- Ca Clj -|- 2H2O, with hme hydrate and water.

Large quantities of this valuable bleaching agent are made
in Glasgow, where it was first prepared by Messts. Tennant

and Mackintosh in 1798. The process adopted is as follows :

—
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Chloriae gas, produced by the action of sulphuric acid on com-
mon salt and manganese black oxide, is transmitted into close

chambers, where slaked lime, moistened with water, is spread

on tiers of wooden trays. The changes occurring are not well

understood ; but the lime, after being texposed to the chlorine

gas for about four days, is found to have absorbed nearly half

its weight of it, and has become the familiar bleaching powder.

It consists of about 28 per cent of calcium hypochlorite, 2 5'

5

of chloride, 23 of lime hydrate, and 24-5 of water (Fresenius).

Properties.—It is a soft, gray-white powder, with a feeble

odour of chlorine, or rajher of hypochjorous acid, and an acrid,

bitter taste. When exposed to the aii^J^ deliquesces, absorbs

oxygen, and evolves hypochlorous acid, which in its turn breaks

up into the unstable chloric acid and chlorine gas. When
heated or mixed with an acid, chloriae is rapidly given off.

It is partially soluble in water, a portion of the hme remaining

undissolved. The watery solution is colourless, or of a faint

yellow tint, and has at first an alkaline, and subsequently a

bleaching action on vegetable colouring matters. Careless pre-

paration or bad keeping injures its quality. The intensity of

its odour and the. degree of its solubility are simple approxi-

mative tests of its strength and purity, and a good specimen

should yield at least thirty-five per cent of chlorine.

Actions and Uses.—Bleaching powder is irritant, stimulant,

alterative, and astringent ; it is seldom given internally, but is

used externally as a desiccant, a weak antiseptic, an excellent

deodoriser, and also as a disinfectant, and owes its several

effects partly to the free lime it contains, but mainly to the

chlorine and hypochlorous acid it so readily evolves.

Hertwig has given it to horses and cattle in doses of one

ounce to two pounds ; to sheep and goats in one to eight

drachms ; and to dogs in h^lf a drachm to four drachms. The

smaller quantities produced scarcely any effect ; the larger,

besides local irritation, caused acceleration of the pulse, diffi-

cult breathing, increased warmth in the mouth, weeping eyes,

an abundant secretion of urine, having a curious odour of

chlorine or prussic acid, and a white sediment, frequent copious

alvine discharges, and in dogs, vomiting. In horses the effects

usually began in about twenty or thirty minutes, and lasted

from two to five hours. Considerable doses, when given
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repeatedly, did not impair tlie appetite, but caused thirst and

gradual emaciation. These and other symptoms depend upon

the medicine yielding chlorine, which, like, iodine and bromine,

hastens tissue changes, and diminishes the amount of fibrin ia

the blood (Headland).

Mr. Youatt recommended bleaching powder for hoven'in

cattle, and tympanitis in horses, in doses varying from two

to four drachms, and ascribed its supposed good effects to its

decomposing the gases evolved iu the alimentary canal. But

from repeated and careful trials made at the Edinburgh Veteri-

nary College, it appears to be of little, if any, service in the

majority of cases of hoven or tympanitis, whether in cattle or

horses. It is an antidote in poisoning by hydrogen sulphide

and ammonium hydrosulphide ; and with a respirator filled

with bleaching powder, Mr. Eoberts explored in safety the

sewers of the Bastile, which had not been opened for thirty-

seven years, and were full of hydrogen sulphide and other noxious

gases.

Externally it is used as a stimulant and deodoriser for un-

healthy noisome wounds, fisttilae, thrush, and canker ; is one of

the approved remedies for mange and grease; in diluted solu-

tion has been recommended for checking conjunctival ophthalmia,

and other circumscribed and superficial inflammations, but is

not so effectual as a lead or zinc lotion. It is a feeble anti-

septic, inferior to zinc chloride or other metallic salts, or to

carbolic or the tar acids. But although it does not arrest

putrefaction, or prevent fungous growth, it readily attacks and

breaks up the products of putrefaction, and hence proves an

effectual deodoriser and a tolerable disinfectant. Chlorinated

lime, either in powder or solution, is spread about cow-houses

and premises where contagious or epizootic diseases prevail; when
free and rapid evolution of the active chlorine and hypochlorous

gases is desired, plates containing the powder are set about, and

sulphuric acid poured over them ; a more gradual evolution is

effected by the carbonic acid of the air when cloths kept satu-

rated with a strong solution are suspended about the infected

dwellings. Solutions varying from one to ten per cent are

employed for disinfecting hides, flesh, or excreta of diseased

animals. Notwithstanding its being so cheap and effectual

a deodoriser, it has the disadvantage of a sickly smell, which
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is disliked both by horses and cattle ; is gradually converted
into calcium chloride, which, having a great affinity for water,,

leaves the floors, waUs, and other objects to which the deodor-
iser has been applied, in an unsatisfactorily moist state ; whilst
its decomposing ammonia, urea, and such other unstable com-
pounds, greatly diminishes the agricultural value of any man-
ure to which it is added. Scattered about the stables or cow-
houses, it keeps away flies ; whUst neither rats nor mice fre-

quent places where it is sprinkled, especially when mixed with
sulphur.

Doses, etc.—Horses take 3i. to 3ij. ; cattle, 3ij. to 3iv. ;,

sheep, about 3i- ; dogs, grs. ii. to grs. v., given either in bolus,

or with cold gruel, mucilage, or nulk.

CAMPHOR

Camphora. A concrete volatile oil obtained from the wood of

Camphora officinarum. Imported in the crude state from

China and Japan, and purified by sublimation in this,

country (Cjo Hjg 0).

—

Brit. PJiar.

Nat. Ord.—Lauracese. Sex. Sys,—Enneandria Monogynia.

The Camphor Laurel is a tall, handsome evergreen, culti-

vated in Japan and China, and in many European conserva-

tories. Its wood and leaves evolve a camphoraceous odour

when bruised. Judging from experiments made by Sir Eobert

Christison, it probably yields about 1-5 00th of its weight of

camphor, which is sometimes extracted by exposing the wood

to dry distillation. In Formosa, whence comes most of the cam-

phor imported to this country, the branches are steeped in water

and boiled ; the fluid is strained, and allowed to stand until it

concretes ; the crude camphor, with alternate layers of dry earth,

is placed on copper vessels, over which domes are inverted, into

which, on the application of heat, tha camphor sublimes. On
reaching this country, further purification is effected by mixing

with a little charcoal, sand,lime, and iron filings, and re-subliming.

PT^erties.—Camphor occurs in concavo-convex masses,

about 10 inches in diameter and 3 inches thick, which derive

their form from the vessels in which they have been sub-

limed. It is white, translucent, and crystalline, with a bitter,
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pungent, cooling taste, and a strong, peculiar, aromatic odour.

It floats on -water, and its density varies with the temperature,

from about '985 to '996. Exposed to the air, it slowly eva-

porates ; heated, it takes fire, and burns with a sooty ilame.

It is tough and difficult to powder, unless with the addition of

a little spirit, volatile .oil, or sugar. It dissolves readily in ethers,

acids, and oils, ia about its own weight of alcohol, in eight

times its weight of milk, and in 1300 times its weight of

water. It is the oxide of a hydrocarbon terebene (Cjo Hje),

present in chamomile, cardamoms, cloves, valerian, and other

such oH-yieldiag plants.

Sumatra or Borneo Camphor (Cjo Hjg 0) is found ia minute

crystals in cavities in the wood of the Dryobalanops aroma-

tica, and is distinguished from laurel camphor by its softness,

friability, and opacity, its higher density, and its somewhat

alliaceous odour. From Borneo, Formosa, and other parts of

China, fluid camphor oils are got from several different trees,

nearly resembling Borneo camphor in composition, and con-

taining a hydrocarbon, isomeric with oil of turpentine (Cjo Hjg).

Artificial camphor is got by the action of hydrochloric acid on

oil of turpentine.

Actions and Uses.—Excessive doses are irritant and nar-

cotic ; medicinal doses are stimulant, anodyne, diaphoretic, and

slightly diuretic ; externally it is stimulant, irritant, and feebly

antiseptic.

Its poisonous action varies with the dose, and tempera-

ment of the patient. Swallowed in coarse powder, it acts

chiefly topically, causing irritation, and even inflammation of

the alimentary canal. When finely powdered, or in solution,

it is absorbed, undergoes decomposition, is probably oxidised

into the odourless camphoric acid, stimulates, and in large

doses deranges, and subsequently depresses, the functions of the

spinal cord, diminishes reflex action, and induces giddiness,

dehriiun, convulsions, and stupor. It is stated to be excreted

chiefly by the skin and bronchial membrane, and in less amount

by the kidneys (Bartholow). Moiroud states that doses of two

ounces produced in horses convulsive movements and accelera-

tion of the pidse, unaccompanied, however, by fatal results.

Hertwig mentions that, when doses varying from two to four

ounces are given to horses and cattle, two to four drachms to
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eheep, or one to three- drachms to dogs, respiration and pulsation

are accelerated, the breath acquires a camphoraceous odour,

sensibility appears to be heightened, and convulsions supervene.

Dogs also exhibit imperfect power of controllitig the movements
of their limbs ; and when the doses amount to three or four

drachms, insensibility and death ensue. The vapour of cam-
phor destroys fleas, bugs, moths, and spiders, exciting, enfeebling,

and stupefying them. Either ia vapour or solution it prevents

the development of the lower vegetable organisms (Dr. Harley,

Practitioner, October 1872).

Mediciaal doses are believed to conjoin stimulant and ano-

dyne effects, and to be useful in allaying the nervous irritability

of chronic cough, diarrhoea, especially in young animals, and.

spasmodic diseases. The credit it enjoys in great part results

from its being generally given in conjunction with such active

medicines as opium, belladonna, ammonia, or other stimulants.

A drachm each of camphor and belladonna extract, dissolved in

one or two ounces of sweet spirit of nitre, and given in a pint

of water or of cold gruel, may be repeated several times a day,

in bronchial irritation of horses and cattle. Five grains each

of camphor and belladonna extract, with \ xx. arnica tincture,

in a few o\mces of water, is prescribed, to quiet the cough and

bronchial irritation accompanying distemper in dogs. In

diarrhoea it is prescribed with chalk and opium, or with gentian

aromatics and a few drops of hydrochloric acid; or two drachms

camphor are combined with a drachm of iron chloride tincture

and an ounce of ether. In influenza and other exhausting dis-

orders, either in horses or cattle, a stimulating and soothing

draught is made with two drachms each of camphor and am-

monia carbonate and an ounce of ether, given ia ale or cold

^uel. Diuresis occurs only after large and repeated doses of

camphor. On dogs getting even half a drachm twice daily, I

have not been able to perceive any aphrodisiac effects. It is

popularly but erroneously believed to repel the secretion of

milk in women and animals that carry fragments of it about

with them ; and, on equally insufiicient grounds, has been re-

garded as an anthelmintic and disinfectant. Some veterinarians

pombine it with cantharides, under the impression that it

lessens the irritant action which that substance has on the

iidneys. Externally it is applied to allay the irritation of
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skin diseases, womids, and articular rheumatism, as well as

chilblains in human patients.

Doses, etc.—For horses, 3j- to 3ij. ; for cattle, 3ij- to 3iv.

;

for sheep and pigs, grs. xx. to grs. xl. ; and for dogs, grs. v. to

grs. X. Eequired for anodyne, and not for irritant effects, it is

best made into an emulsion with eggs, or dissolved in milk or

oil. For external use, it is dissolved in six or eight parts of

alcohol, in diluted acetic acid, linseed oil, or oil of turpentine.

CANTHAEIDES.

Cantharis Yesicatoria. Lytta Vesicatoria. Blistering or

Spanish Fly.

Glass.—Insecta. Order.—Coleoptera.

Cantharides flies are found in most parts of Southern

Europe, Germany, and Eussia, and occasionally along the south

coast of England. They settle on such trees and shrubs as the

olive, lilac, privet, ash, elder, honeysuckle, and rose. During

May and June, after night-fall or before dawn, the collectors,

with their faces protected by masks and their hands by gloves,

shake or beat the insects from the trees on which they feed,

and kill them by exposure to the fumes of oil of turpentine, or

by emersion in boiling vinegar, and CLuickly dry them either in

the sun or by artificial heat. Most of the flies used in this

country were forraerly brought from Spain (and hence their

vernacular name of Spanish ihes), but they are now chiefly

imported from Hungary, St. Petersburg, and Messina, usually

packed in barrels or cases containing from 100 to 200 lbs.

Properties.—The insect is of a copper-green colour, measures

six to ten lines in length, and one to two lines in breadth, and

weighs about a grain and a half. A little furrow running along

the head, neck, and body, divides it into two symmetrical

halves ; investing a pair of fine gauze-like membranous wings

is a pair of shining elytfce, or wing coverings, of a golden green

colour, and so indestructible that they have been recognised in

the human stomach nine months after interment. The body,

especially along its under surface, is covered with grayish-white

hairs ; the head is large ; the antenna or horns are black and
thread-like. The insect, which lives eight to ten days, deposits
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its larvte in the earth, leaving them to be hatched by the heat

of the sun. It has a resinous acrid taste, and a disagreeable^,

penetrating, foetid odour, especially strong while the animal is

alive. When powdered, cantharides is freely soluble in boUing

water, alcohol, ether, acetic acid, and iixed and volatile oils.

The active principle being volatile, no cantharidine preparation

should be heated beyond 200°. Its vesicant action,. and the

brilliant green appearance of the wing covers, are its distinguish-

ing tests.

Cantharides contains -fatty and other animal matters, and
the acrid volatile crystaUine Cantliaridin (Cj Hg Oj), which is

confined to the soft parts of the body, is present particularly

in the female sexual organs, constitutes about four or five parts

to the thousand. It also occurs ia the Mylabris Cichorii,.

common in India, and in most other Vesicant insects. It is

slowly deposited, when an alcoholic solution of cantharides is

concentrated ; when pure, it is a solid volatile oil, insoluble

in water, but soluble in alcohol, acetic acid, ether, chloroform,

and oils : -j^ of a grain suffices to blister.

Impunities.—As the powdered cantharides sold in the shops

sometimes contains euphorbium and various cheap irritants,

the flies should be purchased entire. Attention to their

characters will discover admixture of other insects. Damp,
long keeping, and the attacks of mites, moths, and beetles,

often impair their activity. Such parasitic attacks are pre-

vented by keeping the fresh flies in closely stoppered bottles,

with a few drops of acetic acid, or a few grains of camphor or

ammonium carbonate.

Actions and Uses.—Poisonous doses inflame the intestinal

canal and urino-genital organs ; medicinal doses are irritant,

stimulant, and diuretic; external applications are rubefacient

and vesicant.

General actions.—Cantharides primarily 'irritates and in-

flames any part with which it comes in contact. Absorbed

and diffused, large quantities, after primary irritant effects,,

depress circulation,- arterial pressure, and temperature. Orfila

found that " three drachms of the tincture, with eight grains of

powder suspended in it, caused the death of a dog in twenty-

four hours, if retained in the stomach by a ligature on the gul-

let, insensibility being the chief symptom ; and that forty grains
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of the powder killed another dog in four hours and a half,

although he was allowed to vomit. In aU the instances in

which it was administered by the stomach, that organ was

found much inflamed after death ; and generally fragments of

the poison were discernible if it was given in, the form of pow-

der. When applied to a wound, the powder excites surround-

ing inflammation ; and a drachm will in this way prove fatal

in thirty-two hours, without any constitutional symptom ex-

cept languor " (Christison on Poisons). An ounce of powdered

cantharides administered to a horse caused death in eighteen

hours ; and fatal effects are reported to have occurred where

only one drachm was given (Morton). In poisoning by can-

tharides, the post-mortem appearances are congestion and inflam-

mation of the alimentary canal and urino-genital organs, the

latter being usually most affected when the animal lives for

some days after the administration of the poison. Congestion

of the brain, and effusion into its cavities, have also been

recorded.

When cantharides has been given in excessive dose, or been

largely absorbed from the skin surfaces, gastric and urinary

irritation are combated by mucilaginous fluids, and opiates

freely given by the mouth and rectum ; by sodium bicarbonate

or other alkalies ; by tepid fomentations applied to any recently

blistered surfaces ; and, in the horse, by fresh sheepskins laid

over the loins.

When cantharides is swallowed the active principle appears

to be dissolved by the alkaline matters of the digestive canal,

and thus enters the blood. Whilst combined with the alkali,

it is in part deprived of irritant properties, which are, however,

recovered as it passes through the kidneys, where excess of

acid probably neutralises the alkali, and the liberated cantha-

ridin acts as a diuretic, or, in still larger amount, causes so much
irritation that secretion is arrested and inflammation produced

(Headland). Absorbed in full or repeated doses, it corrugates

the red corpuscles, diminishes the contractile force of the heart

and blood-vessels, increases the number of the heart-beats and
the temperature, induces hyperaemia and stasis, and even
inflammation of various organs, especially of the bowels and
urino-genital organs (Cantieri). Small and repeated doses are

stimulating and tonic ; but, tmless used with caution, are apt to
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irritate the uriao-genital organs, and produce diuresis. Given
continuously, little vesicles usually appear on the skin, owing
probably to small quantities of cantharidin being thus excreted.

It stimulates the sexual appetites, and in North Germany is

given to cows which are tardy in coming in season ; but this

aphrodisiac action is uncertain in either sex, and only pro-

duced by dangerously large doses. It is occasionally prescribed

in relaxed states of the digestive and urinary organs ; and in

human patients to relieve dropsy, arrest chronic mucous dis-

charges, and control psoriasis.

According to the strength and quantity of the preparation

used, the period during which it is applied, or the sensitiveness

of the skin, cantharides acts externally as a rubefacient or a

vesicant. It causes irritation, pain, and swelling, with some
redness, and subsequent effusion of serum in circumscribed

spots betwixt the true skin and the epidermis, constituting

vesicles or blisters. These usually appear in from three to

twelve hours, according to the strength of the preparation and

the state of the part to which it is applied. They vary much
in size, and, after a variable but usually short time, they burst,

discharging a yellow serous' fluid, which soon becomes sticky,

and dries into scurfy cicatrix. In a fortnight or three weeks

the blistered part is usually healed, and all mark nearly obli-

terated. Sometimes, however, when the inflammation has

affected the deep-seated tissues, the hair is removed, and does

not retdily grow again. This most commonly results from the

excessive strength of the blister, from its containing corrosive

mineral substances, or from its injudicious application to parts

in a state of undue irritability. The blistering action of can-

tharides differs somewhat in the different domesticated animals,

being niost powerful in horses, rather weaker in sheep and dogs,

and stiU weaker in cattle and swine. It is more prompt and

efficient in young, well-bred, and thin-skinned animals, than in

old, coarsely-bred, and hard-hided subjects. When applied

directly to wounds, ulcers, or parts in an inflamed or erysipe-

latous state, it usually causes excessive irritation, and sometimes

extensive sloughing. On the other hand, when there is much

vital depression or active inflammation near the blistered part,

the action is apt to be slow and imperfect. Compared with

some other vesicants, cantharides acts slowly and gradually, but
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tolerably permanently ; it causes a large amount of serous effu-

,sion, and is occasionally absorbed, causing diuresis, strangury,

and other constitutional symptoms—effects which occur espe-

cially when it is applied in large quantity over an extensive

surface, when the skin has been abraded, or when the local

action is slow. and imperfect. For the withdrawal of blood

from distant parts, in other words, for acting as a revulsive, or

for overcoming acute congestion of internal organs by rapidly

warming an extensive skin surface, mustard, ammonia liniment,

or even smart friction, is more prompt, effectual, and safe than

cantharides.

Medicinal Uses.—When applied to skia surfaces, which

overlie textures in a state of disease or pain, by reflex action,

perhaps by some electric change in the impaired nervous tissues,

it overcomes that dilatation and paralysis of the capillaries

which occur in congestion and in the early stages of inflamma-

tion. In a later stage of inflammation, when many capillaries

are occluded, by stimulation, it probably develops a higher

nutrition ; whilst in still more advanced stages it helps recovery

by hastening liquefaction and removal of morbid matters. It

abates pain, and relieves the breathing in pleurodynia and

pleurisy, and also but less notably in bronchitis and pneumonia.

Although of no use in removing general dropsies, fly blisters

often abate local effusions, such as hydrothorax ; and besides

draining away the fluid, they also, in such cases, exert a whole-

some effect in restoring normal nutrition. A lite improved

state of circulation of blood and nervous influence, probably

also depending upon reflex action, doubtless occurs when
bhsters are appKed in colic ; but in such cases mustard, being

more prompt, is preferable. In arresting phlebitis, nothing is so

effectual as a fly blister, which, in inflammation of the jugular

vein of the horse, should be well rubbed in throughout the

course of the tense corded swoUen vessel. A mild blister, kept

open for a week or ten days, beneflts some cases of chronic

paralysis ; and either dissipates or brings to a head tardy

abscesses, such as those met with in irregular strangles. As
stimulants and vesicants, cantharidine blisters are largely used

to combat irritation and inflammation of joints, bursae, ligaments,

tendons, cartilages, and bones ; and in such cases probably act

beneficially by inducing increased vitality, and determining
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reparative instead of destructive inflammation. For induciag

these more permanent deep-seated effects, mercury red iodide

ointment is often substituted. Cantharides dressings sometimes

promote healing of old unhealthy wounds, and weak and callous

ulcers ; remove scurfiness and thickening of the skin, as in mal-

lenders, and sometimes in inveterate mange ; and stimulate the

growth of hair. In open joints, where the breach of continuity

is small, as from perforation by a stable fork, a cantharides

dressing usually causes swelling, and exudate sufficient to pre-

vent further escape of joiut oil. Cantharides ]5listers must not

be applied directly to any part iu a state of exalted vascularity

and sensibility, nor to* the skin where there is tendency to

erysipelas. They are more serviceable in controlling iuflamma-

tion of a limited and subacute type than of an extended and

acute character. They seldom require to be persisted with

until they produce wasteful serous discharges ; more good

usually results from a milder contiuuous action. In tetanus,

iu which they are still sometimes used, they are singularly

unsuitable. Their liability to become absorbed and stimulate

the urinary organs forbids their use where these parts are

irritable or inflamed.

Doses, etc.—For horses, grs. iv. to grs. xx. ; for cattle, grs. x.

to grs. XX.; for sheep and swine, grs. ij. to grs. viij.; for dogs,

gr. ss to grs. ij. Eepeated once or twice a day ; usually given

with aromatics and bitters, iu the form of bolus or tincture

;

admuiistration suspended if strangury or any untoward effects

occur.

Cantharides is used externally chiefly in the form of

powder, tincture, ointment, liniment, or plaster.

Powdered Cantharides is principally used for keeping up

discharges, and for scattering over mustard poultices and other

stimulant applications to increase their activity.

Tinctures of Cantharides, vulgarly termed sweating blisters,

are made of varying strength. Those used in human medicine

are too weak for most veterinary purposes. One ounce of

coarsely powdered flies, macerated for seven -days with fifteen

or twenty ounces of proof spirit, forms a useful tincture of

medium strength. The activity is augmented by addition of

small quantities of euphorbium, liquor ammoniEe, or oil of tur-

pentine. The tinctures in common use act more speedily than
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the ointments, but their effects are less powerful and of shorter

duration. Though producing considerable irritation, they

seldom cause bHsteriag, unless applied repeatedly at short

intervals. In using them, it is not essential that the hair be

removed, nor even that the animal be kept idle. They may be

applied repeatedly to the same spot without fear of blemishing.

Vinegar of Cantharides (Acetum Cantharidis), a solution of

one part of powdered flies in about ten of acetic acid, forms a

prompt counter-irritant.

Ointments of Cantharides are touch used ia veterinary

practice. Their oleaginous constituents render them easy of

application, and ensure the solution of the cantharidia. Many
contain a number of iagredients, but the simplest are usually

the best. A useful ointment of medium strength consists of

one part of powdered cantharides to six of hog's lard, palm oil,

or resinous ointment. Such an ointment, when well made and

applied with smart friction, acts very efficiently, is little apt to

blemish, and hence is preferable to more complex preparations.

One part each of powdered cantharides, Venice turpentine, and

resin, with four . parts of palm oil or lard, carefully melted

together, also makes an excellent ointment. Amongst the

many irritant substances which needlessly enter into the com-

position of the blisterii^g oiatments of the shops, are euphorbium,

sulphuric acid, and occasionally even corrosive sublimate and

arsenic. The two former are present in the following common pre-

paration :—Powdered cantharides, one ounce; powdered euphor-

bium, one ounce ; oilof thyme, two drachms; sulphuric acid, two

drachms ; resiuous ointment, four ounces. For horses such a pre-

paration must be used with much caution ; for, besides enough of

cantharides alone to render it an active blister, it contains a very

unwarrantable amount of euphorbium and sulphuric acid, each of

which ingredients, if used at all, should never expeed in quantity

one-eighth part of the active principles of a blister. In larger

amount they are apt to cause unnecessary pain, sloughing, and

permanent blemishing. In cattle practice, counter-irritation is

generally produced with mustard and hot water, bu^ some

powder or strong ointment of cantharides, mixed with the

mustard, greatly increases its effects. For dogs, a convenient

ointment is made with an ounce each of powdered cantharides

and oil of turpentine, and ten ounces of lard. In preparing
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cantharidine ointments, the oleaginous and resinous substances

are melted together over a slow fire, or, better stiU, over a

water bath, the powdered cantharides and any other ingredients

stirred in, the heat, which should not exceed 200°, continued

for ten or fifteen minutes, and the mass stirred until cool. The

ointment {unguentwm cantharidis) of the British Pharmacopoeia

is thus directed to be made :
" Take of cantharides and yellow

wax of each one ounce ; oUve oil, six fluid ounces. Infuse the

cantharides in the oil in ^ covered vessel for twelve hours,

then place the vessel in boiling water for fifteen minutes, strain

through muslin with strong pressure, add the product to the

wax previously melted, and stir constantly "v^hilst the mixture

cools." To ensure the full vesicant effect of cantharides, the

hair, where rough or long, should be clipped or shaved off;

the skin, if dirty, washed with soap and water ; and the oint-

ment then spread over the part, and well rubbed in. The

extent of the siuface to be covered must depend of course upon

the nature, seat, and extent of the malady. Too large a

surface, such as aU four limbs, freely blistered at once, some-

times induces serious irritative fever, and occasionally tetanus

(Professor "Williams). To prevent the ointment when liberally

applied from spreading beyond the desired limits, the blistered

spot may be surrounded with an edging of resinous ointment.

The blister, while rising, often causes much irritation, and the

animal, if permitted, will rub or bite the blistered part. In

the horse, this should be prevented by securing the head to the

rack, putting on the cradle, or tying up the tail when required

;

in the dog, by the use of the muzzle. On the second day

after the blister has been applied, the part should be fomented

with warm water, and dressed with oil, lard, or any simple

ointment; but if a sufficiently powerful effect has not been

produced, a little more of the blister may be applied.

Liniments of Cantharides are merely liquefied ointments,

and, in respect of activity, occupy a mediate place between

ointments and tinctures. They generally consist of one part

of cantharides, and from six to ten parts of linseed oil. Oil of

turpentine is sometimes also added. Some practitioners use a

liniment of one part of cantharides and four or five of tar—

a

combination not very commendable, and not easily rubbed jn.

Plasters of Cantharides are not much used in veterinary

Q
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practice, being difficult of appKcation, and very apt to be dis-

placed by the powerfully corrugatiag action of the panniculus

carnosus. They are made in the same manner as ointments,

but rendered more strongly adhesive by the addition of resia

or pitch. They are usually applied in the melted state, imme-

diately covered by a little tow or teased lint, and enveloped in

a suitable bandage.

CAEBOLIC ACID.

Acidum Carbolicum. Phenic Alcohol. Phenol. Phenic Acid.

Phenyl Hydrate. H, C^ H^ 0.

Carbolic acid was discovered by Eunge in 1843 ; it is an

ordinary constituent of the urine of herbivora, and one of the

many interesting products obtained from coal tar. Cannel

coal is its most prolific source, but it is also present in other

coals, as weU as in bitumen and petroleum. The commercial

supply is obtained from the black heavier coal tar oils, which

are shaken with caustic soda or miLk: of lime, the watery por-

tion decanted, and the resulting carbolate decomposed by a

mineral acid. The impure carbolic acid, when rectified, occurs

at the temperature of 40° in coloiirless needle-like crystals,

which absorb moisture from the atmosphere, melt at 95°, boil

at 370°, have a specific gravity of 1'065, with a pungent crea-

sote odour and taste. It is devoid of acid reaction, dissolves

in about twenty parts of water, but is more soluble in glycerin,

oils, alcohol, ether, and acetic acid. It coagulates albumin.

With sulphuric acid, it unites to form sulpho-carbolic acid,

which produces a series of definite stable, soluble, crystaUisable

salts—the sulpho-carbolates which exhibit in mild degree the

actions of carbolic acid. With nitric acid, it forms picric acid

——an antiseptic, and much used as a yellow dye. When car-

bonic anhydride is passed through dry powdered phenol-sodium,

another valuable antiseptic is produced—salicylic acid. Heated

with ammonia in a sealed tube there results the celebrated

aniline dye.

Carbolic acid is distinguished by its odour. An aqueous

solution, even if contaiaing one 1000th part, when treated

with a drop or two of iron perchloride solution, produces a
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beautiful mauve colour. The British Pharmacopoeia gives an
easy but less delicate test : a slip of deal dipped in a carbolic

acid solution, and afterwards in hydrochloric acid, and aUowed
to dry in au-, acquires a greenish-blue colour. As a test for

purity, Mr. W. Crookes gives the following instructions :
—" A

wine-glassful of the liquid is placed in a bottle and mixed with
half a pint of warm water; if the greater part dissolves, it is

an adulterated article ; if the liquid tested with litmus paper
is strongly acid, sulpho-carbolic acid will probably be present

;

if alkaline, caustic soda has probably been used as a solvent."

A good specimen is dissolved in twice its bulk of caustic

potash, in which oil of tar is insoluble. Creasote, apt to be

mistaken for impure carbolic acid, is distinguished by its lesser

solubility in water, by boiling and drying up at 212°, instead

of at 370°, and by not soUdifyiug at 40°.

Cresylie acid occurs along with carbolic acid in coal tar,

has a creasote odour, is not crystalHsable, develops a violet

colour with sulphuric acid, has antiseptic properties quite as

marked as those of carbolic acid, and, like it, is an alcohol in

its chemical affinities, its composition (H, C,. H^ 0), and also in

its physiological effects.

Actions and Uses.—Carbolic acid is an irritant narcotic

poison, is used in mediciae and surgery as a stimulant and

antiseptic, and is extensively employed as a disinfectant.

General Actions.—A strong solution applied to the skin or

mucous surfaces acts as a topical irritant, coagulates albumin,

and leaves a white, dry, roughened surface, more or less

deprived of sensation, from which the shrivelled epidermal

scales subsequently peel off. When swallowed, besides exert-

ing this local action, and in carnivora usually causing vomiting,

it is readily absorbed, probably as a carbolate, and produces

inebrient effects analogous to those of alcohol. Like alcohol

and oil of turpentine, it acts on the cerebro-spinal axis ; in the

lower animals more notably on the spinal cord, stimulating,

deranging, and paralysing its functions, and destroying hfe by

respiratory arrest. Two drachms prove immediately fatal to

dogs, two drachms killed a full-grown cat in two minutes

(Dr. Sansom). Dr. CuUen, of Calcutta, found that one drachm

given to small dogs caused excitement, dilated pupils, shallow

stertorous breathing, convulsions, and death in ten minutes
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{Veterinarian for September and November 1872). Half-

drachm doses given to small dogs caused immediate trembling,

agitation, frothing at mouth, sometimes vomiting, staggering,

occasionally convulsions, and recovery in about an hour.

Three or four drops placed under the wings of sparrows caused

excitement, restlessness, and death in half an hour ; toads,

earth-worms, beetles, and fleas were promptly poisoned

(Lamaire). Two drachms repeatedly given by the late Mr.

Eomanes of Leith to a donkey had no very notable effect.

Ounce doses have only slight and transient effects on horses.

Poisonous doses immediately caused dogs, rabbits, and other

animals to reel, move in jumps, and fall as when intoxicated

;

they tremble and show muscular weakness, cough, froth at

mouth, and are paralysed, the fore extremities being usually

first affected; albuminuria and haematuria are occasionally

present ; there is more or less anaesthesia and unconsciousness

;

gasping, difficult breathing, and convulsions precede death.

Poisoning is produced by whatever channel the acid is

introduced into the system. Dressings used in human surgery

sometimes cause nausea, vomiting, giddiness, and high-coloured,

smoky-smelling urine. Scabby sheep too freely dressed occa-

sionally suffer from congested and inflamed lungs, linger for

weeks, and even then die. Dogs are particularly susceptible,

and even a single incautious dressing wUl produce dulness,

trembling, and disinclination for food, often continuing for

several days. Stronger dressings too freely used, within a few

minutes cause excitement, blowing, unsteady gait, and occa-

sionally even fatal coma. A considerable skin surface, freely

wetted, is recorded by Professor Williams to have produced

"gradual failure of tllfe heart's action;" whilst in other cases

the animal has fallen into a state of marasmus, with sunken

eyes, foetor of the breath, formation of sordes on the teeth,

" tarry " faeces, total loss of appetite, and death in six to twelve

days {The Principles and Practice of Veterinary Surgery).

In many cases of poisoning from the dark impure acid, the

active cresylic acid, which is largely present, shares the blame

with the carbolic acid. Both poisonous and medicinal doses

are excreted by the lungs and skin, but chiefly by the kidneys,

deepening the colour of the urine, and preserving it for a long

period from putrefaction. The urine of animals receiving
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carbolic acid, or to whose skias it lias been freely applied,

gives off a tar odour when treated with a drop or two of

sulpliuric acid, whilst a blue colour is developed on adding to

it a little iron perchloride solution (Dr. S. Einger).

The post-mortem appearances are, whiteniag of the mouth
and fauces, and sometimes of the stomach; strong solutions

leave patches of redness and inflammation in the stomach and
smaU intestines ; a smoky creasote odour pervades the body

;

the internal organs are congested ; the vessels of the brain are

full of fliiid blood ; serous effusion is generally observed on the

surface and within the ven^icles of the braiu (Dr. Cullen)

;

the lungs, in cases that have survived several days, are ecchy-

mosed ; the blood is feebly coagulated, but the corpuscles are

unchanged {The, Antiseptic System, by Dr. Arthur E. Sansom.

1871). The most reliable chemical antidote is lime saccharate,

but it is ineffectual in arresting constitutional symptoms.

Any unabsorbed acid should be got rid of by emptying the

stomach by an emetic, or the stomach-pump. Topical irrita-

tion will be combated by white of egg and mucilaginous drinks,

and by inhalation of steam medicated with a little laudanum.

Elimination of the poison is hastened by stimulating the

functions of the skin and kidneys.

The great value and manifold applications of carboHc acid

depend upon its antiseptic power. It arrests as well as pre-

vents fermentation, but for these purposes a larger amount is

required than of corrosive sublimate
;
yeast treated with it faUs

to exert its famOiar effects upon sweetwort; in its presence

mould and other such fungi cannot grow, and, if already in

existence, are speedily killed. Nor are large dbses requisite to

produce these effects : 1\ per cent desftoyed all organised life

in putrefying solutions
;
putrefactive taiut, and usually fungi

as well, were prevented in solutions of meat or of bread and

™i^^ ^7 -^hs *° 100 °^ carbolic acid; butyric fermentation

was arrested by -^^^ ;
peptonification of albumin by ^^

;

whilst alcoholic fermentation required 4 per cent (Plugge).

Meat steeped for an hour in a solution of one per cent is

effectually preserved ; a sparrow suspended in a corked bottle

wetted with the acid remained sound for a month, the feathers

showing no disposition to separate. Dr. P. Grace Calvert, in a

series of comparative experiments, found carbolic and cresyHc
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acids superior to acids, alkalies, chlorine, sulplmrous gas, and

other antiseptics, in preventing in albuminous solutions the

development of vibrios and fungi, and in effectually destroying

them in solutions in which they had been produced. Their

power to preserve gelatin-containing solutions was not, however,

so great. This antiseptic effect of carbolic acid does not result

from oxidation or deoxidation, from the coagulation of albumin,

from other chemical action, but from a special power of destroy-

ing germs, whether of vegetable or animal origin. Not only

does carbolic acid destroy the lowly cells or germs which excite

fermentation and decay, but oaig, barley, beans, and lentils,

when soaked in a one per cent solution, do not germinate;

plants watered by it die, the flowers suffering before the leaves.

The vapour or solution promptly poisons not only simple

animalcules, such as bacteria, vibrios, and monads, but creatures

higher in the scale, such as fleas, moths, ticks, earth-worms,

ascarides, and lumbrici. All the lower forms of life are quickly

killed by solutions containing one part of acid to a hundred of

water. Sprinkled on the doorway, it alarms and turns aside

the advancing armies of ants which in some parts of Mexico

cause so much annoyance and destruction. On the threshold

of wounds it is found by Professor Lister to be equally effectual

in warning off and killing those ubiquitous germs, which, float-

ing in the atmosphere, are ever ready to drop upon, irritate,

and disorganise surfaces deprived of their protecting covering.

A minute amount mixed vdth vaccine lymph deprives its

granular matter of its characteristic activity. Mr. W. Crookes'

experiments indicate that the virus of cattle plague loses its

reproductive powers when exposed to carbolic vapours (Eeport

to Cattle Plague Commissioners). The subtle, actively-repro-

ducing germs which are given off during the progress of other

catching diseases, are doubtless also destroyed when brought

into contact with carbolic acid ; indeed, no substance proves so

generally serviceable as a disinfectant.

Medicinal Uses.—Destroying septic germs and preventiag

their formation, the administration of carbolic acid is evidently

indicated in those diseases in which tissue-change is unduly

violent. It has proved of value in cattle plague, lowering

advancing temperature, and prolonging even where it did not

actually save life. One hundred and five grains of acid in six
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ounces of water were injected by Mr. William Crookes into the

blood of a cow suffering from cattle plague, with little apparent

injury beyond what might have been expected from any simple

fluid ; the patient gradually recovered. M. Bouley, as president

of the commission appointed by the French Academy of Sciences

to investigate the subject of malignant pustule, reports that in

attacks produced by inoculation every patient died ; but when
cattle inoculated in the same manner were dosed with two or

three drachms daily of carbolic acid, four out of five animals

recovered. A like favourable result also followed the use of

the acid in horses and sheep inoculated with pustule. In the

Texas cattle-fever the remedy most relied on was twelve ounces

each of carbolic acid and sodium bicarbonate, mixed with four

fluid ounces of glycerin; the dose of the mixture being two

table-spoonfuls thrice daily in a quart of water. In tedious

malignant cases of strangles and putrid sore throat, in typhoid

fever, purpura heemorrhagica, and farcy amongst horses, carbolic

acid has been used with success. Two drachms given thrice

daily to horses with farcy and glanders afforded only temporary

benefits. It deserves further trial in checking pyaemia, and

allaying the fever and pain of weed. By Mr. Priestman and

others, it has been used with some benefit in the treatment of

the contagious pleuxo-pneumonia of cattle. In black quarter

in young cattle it appears to stave off a fatal issue, and, given

to subjects breeding the disease, it should operate as a preven-

tive. It mitigates the severity of mouth-and-foot disease, and

when given in this and other such contagious diseases, it pro-

bably checks the reproduction of the specific virus, and thus

prevents or greatly reduces its risk of spreading. In aU

animals it is effectual in counteracting dyspepsia and flatulence,

especially when depending upon atony and liability to fer-

mentative changes. A few drops added to .the ordinary pre-

scriptions used in diarrhoea and dysentery help to arrest undue

secretion, and further deprive the excreta of their acridity and

foetor.

Antiseptic surgery, recently reduced to a scientific system,

and extensively applied by Professor Lister, has saved both

men and animals an enormous amount of suffering, has pre-

vented blemishing, conserved useful members, and expedited

cure. For general surgical purposes, no antiseptic is so con-

/
Digitized by Microsoft®



232 CAEBOLIC ACID

venient and effectual as carbolic acid. Wounds, whether made

by accident or by the surgeon's knife, at once freely irrigated

with the carbolic solution, and kept covered with lint and other

appliances well soaked with the antiseptic, heal rapidly with-

out untoward results. The air, before reaching the raw surface,

is filtered, as it were, through these antiseptic dressings, and

deprived of those germs which are so prone to excite irritation,

with its concomitants of undue exudation, degeneration, and

suppuration. Blood and exudate from serious wounds immedi-

ately saturated with carbolic acid, and protected from irritating

aerial particles, have no tendency to putrefy or develop those

acrid foul discharges common in wounds treated in the ordinary

way. Not only is the comfort and health of the individual

promoted, but annoyance and injury to adjacent animals are

also prevented. Portions of dead muscle, tendon, or bone, if

they cannot readily be separated or extracted, when kept wet

with carbolic solution and covered in by the carbolised dress-

ings, are frequently mummified and cease to irritate. In this

way fistulse of the poll, withers, and lateral cartilages, carefully

attended to and protected from the harmful germs which float

in ordinary air, may sometimes be radically cured without

operation. The cells of cancer, melanosis, and other malignant

diseases, are also destroyed by the antiseptic. In serious sur-

gical cases the fullest benefits of the antiseptic treatment are

secured only when it is adopted at once. After twenty-four

hours, often in less time, the irritating germs will have found

entrance to the wound, and preservation and condensation of

effased blood and serum wiU be impracticable. In such cases

zinc chloride followed by water dressings is often preferable to

the carbolic treatment.

Following Professor Lister's instructions, a wound, whether

incised, lacerated, punctured, or contused, should as soon as

possible be thoroughly washed with a watery solution contain-

ing one per cent of carbolic acid ; any lacerated bleeding or

envenomed portions may be irrigated with a stronger solution
j

where the wound cannot be securely covered up, it should be

wetted several times daily with the one per cent solution.

Where strappings can be kept on—not always an easy matter

with veterinary patients,—and where the wound is extensive

and likely to be irritated by direct contact of considerable
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amounts of carbolic acid, there is first applied a protective of

oil silk varnished with copal and then coated with dextrine,

which allows the sUk to he uniformly wetted with the antiseptic

dressing. Over this protective, or in ordinary cases directly upon
the wound, are laid six or eight folds of coarse muslin imhued
with a mixture of one part of crystallised carbolic acid, five of

resin, and seven of solid paraffin (Professor Lister). To pre-

vent undue evaporation of the volatile antiseptic, there is

usually next applied a fold of hat lining—a light description of

Mackintosh cloth—also wetted with the carbolic solution, and
corresponding to the oiled silk of the famUiar water dressing.

Over this, and underneath the appropriate strappings, are placed

a few folds, as required, of carbohsed lint, tow, or oakum, like

the other dressiags applied wet, with from one to five per cent

of the acid. ProfesSor Lister sometimes also uses a plaster

made with one part of crystallised carbolic acid and three of

shellac, incorporated with soft cloth. When, after one or more

days, the dressings require renewal, usually indicated by irrita-

tion or pain of the injured part, or by the discharge having

extended beyond the gauze, it is most essential to the success

of the antiseptic treatment, that, with an ordinary hand ball

atomiser, or better still by a Siegle's steam atomiser, the raw

surfaces so soon as exposed shall be kept wetted, and surrounded

by a carbolised atmosphere, until again enveloped in their protect-

ing dressings. To prevent the introduction of irritating germs,

the sponges and Egatures, the surgeon's instruments, his hands,

and everything brought into contact with wounds, should be

moistened with a weak carbolic solution. No treatment answers

better for badly broken knees, and for burns and scalds.

Abscesses and bursal enlargements opened by an instrument

wetted with the antiseptic, and at once covered in by the anti-

septic dressiug, heal up uSuaUy by first intention, and without

wasteful discharge or irritating fever. Adhesion and oblitera-

tion of secreting sacks is further expedited by injection of a

weak solution. An occasional dressing often promotes healing

of farcy buds and ulcers. Overreaches, troublesome ulcers, and

quittors, after being douched or injected with the watery solu-

tion, are covered with a few folds of carbolised lint or oakum,

and when painful or irritable enveloped in a large bran poultice,

also saturated with acid, and left undisturbed for one or two
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days. In conjiinction with or after fomentations a strong solu-

tion is often serviceable in carbuncle of the coronary frog band

occurring in hard-worked horses in wet cold weather. A five

per cent solution usually answers well in foot-rot amongst

sheep ; but where, in chronic cases, reparative power is deficient,

it is usefully alternated with turpentine and oil ; or where granu-

lations are abundant, by copper sulphate ointment.

The impure brown carbolic acid of the shops, or a strong

solution containing more than one part of acid to six or eight

of oil, glycerin, or diluted acetic acid, acts as a stimulant and

imld caustic ; has also been used as a rubefacient in scrofulous

swellings of the joints and sore throat ; and further exerts a

benumbing or local anaesthetic effect sufficient to abate topical

irritation, and enable abscesses to be opened with diminished

pain. A five per cent solution in acetic acid destroys the

epiphytic growths of ringworm, and is suitable for cases of

psoriasis and prurigo, and also for eczema and lichen. In many
of these skin cases it is usefully conjoined or alternated vsdth

preparations of zinc. Few remedies more rapidly remove the

itching pain and swelling occasioned by stings of bees, wasps,

and scorpions. In diluted solution, often in the form of

M'DougaU's Sheep-Dipping Composition, it is used for the

destruction of ticks, and of the acari of scab and mange, and

has been favourably reported on by the Australian Government

Commissioners appointed to investigate the cure and spread of

scab in that colony. One part to ten of oil suffices for mangy
dogs. Injections or spray are useful in atonic conditions of

the fauces, uterus, or lower bowels, especially when accom-

panied by noisome discharges. Inhalation either with air or

steam is commendable in malignant sore throat, nasal gleet,

and unhealthy strangles abscess. Caution m^st, however, be

had in using carbolic acid, whether by inhalation, injection, or

as an external dressing ; for it is liable, as above mentioned, to

become absorbed; and if in considerable amount, develops its

irritant narcotic properties.

As an antiseptic and disinfectant, carbolic acid is exten-

sively used for the purification of stables, cowhouses, piggeries,

and poultry pens, of railway horse-boxes, cattle-trucks, and
loading places, and of cattle vessels and landing-stages. For
such purposes it is often conveniently tised in the form of
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M'Dougall's or Calvert's disinfecting powders, which are

sprinkled daily throughout the stables of some of the exten-

sive omnibus, cab, and carrying establishments of London,
Liverpool, and other large towns, at an annual cost of 5 s. for

each horse. Carbolic acid, when thus employed, is not injuri-

ous or distasteful either to the animals or their attendants : it

drives away flies and fleas ; arresting decomposition, it prevei^s

unpleasant smells ; conserAdng and fixing ammonia, it increases

the value of manure with which it has been mixed ; with other

germs it destroys those given off from cases of contagious disease.

To ensure thorough purification of infected premises, the anti-

septic must be freely and frec[uently used in the condition of

powder, fluid, spray, or vapour, or in several of these forms.

The vapour is readily got by sprinkling the acid ' on live coals

or on a hbt metal plate. In large buildings, besides smearing

the walls and woodwork with the crude brown acid, sheets

wetted with it should be suspended here and there to catch'

floating particles of contagion. Along with carbolic acid, sul-

phurous acid or sulphites may be fittingly used. To neutralise

the virus as it is formed, anindals infected with contagious disr

orders should have the acid given internally, and may also be

lightly sponged over daily with a solution containing not more
than one per cent. The daily use of the antiseptic, both in-

ternally and externally, will prevent, with tolerable certainty,

healthy animals in near proximity to those diseased from ab-

sorbing or suffering from any infecting particles which may
happen to reach them. In preserving sewage or other ferment-

escible matters, when freely mixed with water, carbolic acid is not

so effectual as copper sulphate or zinc chloride ; for arresting the

decomposition of night-soU, it is proved by Mr. W. Crookes'

experiments to be. inferior to common salt ; for neutralising or

destroying offensive gases, it is not nearly so effectual as chlorine

bleaching powder or potassium permanganate. 'No other anti-

septic is, however, so effectual in preserving or disinfecting

hides, skins, or wool, or subjects for anatomical examination,

which keep for two months if injected and subsequently occa-

sionally wetted with a solution containing one per cent. A
similar solution preserves natural history specimens from mil-

dew and moths. Mixed with the earth of vine borders it pre-

vents oidium. Boned meat is brought in good condition from
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Monte Video and elsewhere, compressed and packed in canvas

bags wetted with carbolic solution, and subsequently coated

over with tar oil.

Doses, etc.—Horses and cattle take TT\_xv. to tt|^x1. ; sheep

and pigs, tt^v. to \[[ym. ; dogs, ttlL to iTtii. The crystallised

acid melted is best for internal use. It is made into a bolus

with meal ; but is more readily absorbed, more regular in its

effects, and less likely to develop local irritation, when given

dissolved either in water or glycerin. One part by weight of

acid rubbed in a mortar with four of glycerin forms a convenient

compound readily miscible with water or other solvents. An
ointment is made by rubbing in a mortar fifteen to twenty

grains of acid with an ounce of benzoated lard. The liniment

usually contains one part of acid shaken up with twenty of

Unseed oil. For external purposes it is often usefully mixed

with soap. On account of its comparative insolubility in

water, simple aqueous solutions do not contain more than five

per cent of acid. For dusting over irritable surfaces it is mixed

with starch, lycopodium, and occasionally with charcoal and

plaster of Paris. M'Dougall's disinfecting powder, much used

for cleansing and purifying, contaius 33 per cent calcium car-

bolate, 59 per cent magnesium sulphate and water. Calvert's

powder, also a valuable antiseptic, consists of 20 per cent car-

bolic acid mixed with the powdered refuse of alum works.

Calvert's No. 5 carbolised fluid contains 80 per cent carboKc

and cresyhc acids, and loses strength unless kept in stoppered

bottles.

iSulpho-Caebolic or Sulpho-phenic Acid (H, Cg H^ SOJ
is prepared by mixing, with the aid of heat, equivalent propor-

tions of carbolic and sulphuric acids. When slowly crystallised,

it forms thin, colourless, deliquescent needles ; it has less odour

than carbolic acid; at 400° it becomes red; at 540° it boils.

It is soluble in water, alcohol, and ether. When the acid in

solution is saturated with the oxides or carbonates of the alkalies,

earths, or metals, there are obtained crystalline, soluble, almost

odourless, usually colourless, stable sulpho-carbolates, which

possess in a mild degree the actions of carbolic acid, and have

been examined chiefly by Dr. A. E. Sansom {Antiseptic Sys-

tem, 1871). The sodium salt (Na C^ Hg SOJ is tasteless, a

safe and useful internal antiseptic and alterative, and given to

Digitized by Microsoft® i



AN ANTISEPTIC AND ALTERATIVE. 237

horses and cattle several times daily, in doses of grs. xx. to grs.

Ix., and to dogs in grs. v. to grs. xv. The lime salt has been
used in human practice in cases of indigestion, diarrhoea, and
dysentery. The iron salt acts as a tonie and antiseptic. The
zinc and copper salts conjoin the antiseptic and astringent pro-

perties of their components. These sulpho-carholates are ex-

creted in the urine, and so effectual are their antiseptic pro-

perties that the uriie of animals receiving medicinal doses has

heen kept by Dr. Sansom for six months without undergoing

putrefaction.

CASCAEILLA BAEK.

CascarOlse Cortex. The bark of Croton Eleuteria.

Nat. Ord.—Euphorbiacese. Sex. Sys.—Monoecia Monadelphia.

Cascarilla bark is principally imported from the Bahama
Islands in quilled pieces about the size of a drawiug pencil,

and varying from two to four inches in length. Its structure

is dense and brittle ; its outer surface iissured, and usually

covered with a light-coloured lichen ; its inner surface smooth

and light brown. Its powder has the same colour, with a

strong, pungent, but not disagreeable taste, and a peculiar

aromatic odour, which is increased by heat, and recommends it

as a constituent of fumigatory pastiUes. Besides woody fibre,

gum, and tannin, it contains 1 5 per cent of two descriptions of

resin; I'o of a pungent volatile oil isomeric, with oil of tur-

pentine; and the neutral crystalline bitter cascariUin (C12

Actions and Uses.—Cascarilla is an aromatic and bitter

tonic, resembling cinchona, but less active. It is occasionally

used for the several domesticated animals in indigestion,

diarrhoea, and convalescence from exhausting diseases.

Doses, etc.—Por horses, 3ij. to 3iv. ; for cattle, gi. ; for

sheep and swine, 3i- to 3ij. ; and for dogs, grs. x. to grs. xl.,

given as bolus, infusion, or tincture.
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CASTOE OIL.

Eicini Oleum. The oil expressed from the seeds of Eicinus

communis. Imported chiefly from Calcutta.

—

Brit. Phar.

Nat. Ord.—^Euphorbiacese. Sex. Sys.—Monoecia Monadelphia.

The castor oil plant, or Palmi Christi, generally; considered

to be Jonah's gourd, is indigenous to various parts of the world.

Cultivated in the colder parts of Europe, it is an annual shrub

from four to five feet high ; in Spain and Sicily it reaches a

height of twenty feet; in the southern latitudes of Iiidia,

Central Africa, and various parts of ]!^orth and South America,

it becomes a large tree.

. The of&cinal part are the seeds, three of which are con-

tained in each capsule. Two varieties are met with, the one

the size of beans ; the other and commoner, somewhat smaller.

Both have the shining yeUow-white epiderrois, mottled with red-

brown streaks and spots. The seeds comprise about one-fourth of

their weight of ligneous husk, 8 per cent of moisture; and iiearly

70 per cent of kernel, which contains about 50 per cent of a fixed

oil—^the castor oil—rassociated with 2 of albumin, 1 8 of cellulin,

2 "4 of sugar and mucilage, and a small quantity of an acrid pur-

gative principle, which has not been isolated, and mostly remains

after the expression of the oU. Professor Tuson, of the Eoyal
Veterinary College, London, exhausting the seeds with boiling

water, extracted a crystalline substance, deivoid of purgative pro-

perty, which he named riciaine.

Castor on is manufactured in London, largely imported

from the East Indies and America, and in smaller quantities

from Italy, the West Indies, and Australia. Various modes of

extraction and purification are adopted. In London the care-

fully shelled seeds are crushed in a screw or hydraulic pr^ss,

the oil purified by rest, filtration, and bleaching. In the East
Indies mucilage and albumin are got rid of by heatiag the

expressed oil with boiling water, and straining it through flan-

nel. In America, the seeds, deprived of husk, are exposed to

gentle heat, in order that the oil maybe more readily expressed;

the crude oil is freed from mucilage and albumin by boilin"
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with water until perfectly transparent when cool ; 2 5 per cent

of best oil is thus got from the seeds. In Jamaica the bruised

seeds are boiled with water, and the oil skimmed off as it rises

to the surface,

—

a. process which, however, yields an inferior

and dark-coloured specimen. The continental plan of extract-

ing the oil by alcohol or carbon bisulphide is expensive and

inconvenient.

Properties.—Oil obtained by these various methods differs

slightly in activity, but considerably in colour, flavour, solu-

bility, and keeping properties. The English castor oil, prepared

by expression alone, is usually rather dark ; the East Indian,

principally imported from Calcutta, is of superior quality and

moderate price ; the American or United States oil is very free

of taste, but at low temperatures deposits margarin ; the Italian,

imported since the Exhibition of 1862, commands the highest

price (Pereira, 1872). The cold drawn castor oils, prepared

by expression alone, or with only a very slight degree of heat,

are generally preferred ; for when a high temperature is em-

ployed, either in roasting the seeds or boUing the oil, the

purgative principle is volatilised or acrid matters are developed.

Castor oil, when fresh and weU prepared, is viscid, almost

colourless, and of a faint oily odour and taste. Although lighter

than water, it is one of the heaviest of the fixed oils, its specific

gravity at 60° being '964. Exposed in a thin layer it chickens,

gets rancid, and after a time entirely dries into a varnish-Kke

film. Castor oil and alcohol exert a mutually solvent action

on each other ; the oil is soluble in two parts of rectified spirit

and in ether, but not in water ; is easily miscible with other

oils ; saponifies with alkalies
;
yielding glycerra, palmitic acid,

and the special ricinoleic acid (HCig H33 O3).

Irnpuritiesi-—Castor oil is adulterated with croton oil to

increase its activity, with lard and suet oils to reduce its cost.

Pure oil is distinguished by entirely dissolving in its own weight

of alcohol, and in two of rectified spirit {Brit. PJiar). Inferior

sorts are dark coloured, but become translucent by exposure to

sunlight and filtration through animal charcoal; whilst dis-

agreeable acrid taste and odour may be in great part removed

by repeated agitation with water containing calcined magnesia

and coarse animal charcoal.

Actions and Uses.—Castor oil seeds are irritant and purga-

Digitized by Microsoft®



240 CASTOR OIL

tive, and have repeatedly caused fatal gastro-enteritis in man.

They appear to be more powerfully irritant than the oil ex-

tracted from them. When crushed, they form an Indian cure

for mange. A decoction of the leaves is applied by the women
of South Africa to their breasts to increase the secretion of imlk.

The oil is a mild purgative, closely resembling linseed and

the other iixed oils. It rarely causes griping, and increases the

peristaltic motions as well as the secretions of the intestines.

It may usually be observed in oily flakes amongst the dejec-

tions, giving them a glazed appearance. When injected into

the veins of man, it causes laxative effects, and produces in the

mouth the same disagreeable oily taste as when swallowed. In

the horse, castor oil, like other oleaginous substances, is not

very certain or prompt in its effects, and is seldom to be recom-

mended where a speedy or full purgative effect is desired. In

cattle and sheep its action is more to be depended upon ; but

in these animals, especially in cattle, it is generally superseded

by linseed oil, which is similar in its action, and less expensive.

In the dog it is more active than in man, and, for delicate

subjects, a mixture of equal quantities of castor and olive oils is

preferable to the castor oil alone. Its occasional action as an

emetic in dogs, results not from any specific emetic action, but

merely from its nauseous oleaginous taste, and is obviated by
giving the oil free of rancidity, and beat up with an egg, with

mucUage, a little spirit, or some aromatic.

Acting without irritation or giiping, it is useful, in young

animals, in irritation and inflammation of the digestive organs,

as in diarrhoea, dysentery, enteritis, and peritonitis, in hernia,

advanced pregnancy, affections of the kidneys and bladder,

and wherever more drastic purgatives might unduly irritate.

Its anthelmintic effects have sometimes been over-estimated,

are in reality slight, and entirely dependent upon its purgative

action. In cattle practice it is not very active when given

alone, but proves useful in diarrhoea and inflammation of the

digestive organs. United with Epsom salt, in doses of half or

three quarters of a pound of each, it produces prompt and
certain effects. For young calves it is the best of purgatives.

It proves a safe and easy purge for dogs and pigs. The
bruised seeds are much used by the native Indian farriers for

the cure of mange; and Mr. Thomas Pritchard, V.S., of
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Madras, informs me that two or three dressings usually suffice

to remove the disease. As a clyster, it is generally superseded

by linseed oil. As an external demulcent, it is unsuitable on

account of its tendency to become rancid.

Doses, ete.—^The castor oil seeds are conveniently given

to the dog or pig to the number of six or eight, triturated with

linseed meal, and made _,into a bolus, or rolled in a piece of

meat or such other food. The dose of castor oil for the larger

quadrupeds is about a pint ; for sheep and pigs, f§ij. to fgiv.

;

for dogs, f Ji. or fgij. ; for cats, about f §i. It may be given

alone, or mixed with Unseed oil, with gruel, nulk, or aromatics
;

to increase its activity, it is combined with small quantities of

oil of turpentine or of croton; to control undue irritation, as

in diarrhoea and dysentery, it is conjoined with laudanum and

warm starch gruel.

CATECHU.

An aqueous extract of the leaves and young shoots of Uncaria

G-ambier; of the wood of Acacia Catechu; and of the

kernels of Areca Catechu.

Three different plants yield the catechus of commerce and

medicine : the Uncaria Gambler, a stout, climbing shrub,

belonging to the natural family Cinchonacese, inhabiting the

islands of the Indian Archipelago, and yielding the pale catechn,

gambler op terra japonica ; the Acacia Catechu, an East Indian

leguminous tree, fifteen to twenty feet high, yielding the black

or brown catechu ; and the Areca Catechu, or betel-nut tree, a

tall, beautiful palm, with a fibrous fruit, containing the astrin-

gent seed or betel nut (p. 1 71). Similar processes are followed

for the extraction from these different sources of the catechu

(cafe, a tree, and chu, juice.) The leaves, young shoots, or

seeds, are bruised, or the wood cut into chips, and boiled with

water; the decoction concentrated either by fire or the heat of

the sun ; and the extract cut into square cakes or run into

clay moulds.

Pale catechu (Catechu pallidum) occurs in yellow-brown

cubes, with faces about an inch square; and sometimes in.

masses made by the aggregation of these cubes. It has a

bitter astringent taste, with a sweet after-taste, is. free from

E
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grittiness, is without odour, soluble iu alcohol and ether,

partially soluble in cold water, almost entirely dissolved by

boUing water, with which it forms a red-brown solution. It

consists of about equal portions of catechu-tannic acid, soluble

in cold water, and of catechin or catechuic acid (Cig H12 O5),

deposited from a boiling watery solution ia acicular crystals,

soluble in ether, and divisible iato two astringent principles.

Black or brown catechu (Catechu nigrum), or cutch, comes

chiefly from Bengal and Burmslh, in masses weighing about a

hundredweight, and made up of layers of small pieces of two

to four ounces, enveloped in glaumes or husks' of rice. Besides

being darker coloured, it is more bitter and astringent, and

dissolves in the mouth more slowly than the best pale catechus.

Like them, it owes its value for tanning and medicinal purposes

to the presence of tannic acid and catechin.

Actions and Uses.—Catechu is astringent. Like other

tannin-containing substances, it combines with the gelatin and

albumin of the tissues, lessens their calibre, and diminishes

their solubility and tendency to putrefaction. Hence its value

in the preparation of tannorgelatin or leather. Catechu, being

less astringent than oak-bark or galls, is more suitable for

some internal uses. It is given to the several domestic

animals in excessive mucous discharges from the alimentary

canal ; is combined with aromatics, to remove flatulence ; with

opium, to relieve irritability; with chalk, magnesia, or an

alkali, to counteract acidity. A convenient mixture for

diarrhoea is made with three ounces each of catechu, prepared

chalk, and ginger, and six drachms of opium, made into a mass

with treacle and linseed flour. This will make six doses for a

horse, four for a cow, and eight or nine for a calf or sheep.

For these ruminants the dose is conveniently given suspended

in starch gruel. Catechu is occasionally applied to sluggish

sores and ulcers, to excoriations on the udder of cattle,

and for the ordinary purposes of a vegetable astringent. It

nearly resembles, but is more powerful than kino, the inspis-

sated juice of an East Indian tree, the Pterocarpus marsupium,

and other leguminous and myrtaceous trees ; than rhatany,

the dried root of a Peruvian shrub, the Krameria triandra

;

and than logwood, the .heartwood of the Hsematoxylon Cam-
pechianumi
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Doses, etc.—For horses, 3i. to 3iij. ; for cattle, 3ij. to 3vi.

;

for sheep and swine, 3i. to 3ij. ; and for dogs, grs. iv. to grs.

XX. These doses are administered three or four times a day,

with a sufficiency of mucilage or gruel to cover their astringent

taste. An infusion is readily prepared for veterinary purposes,

by poTiring boiling water over coarsely powdered catechu,

digesting by the fire for an hour, and straining. Flavouring

ingredients may be added as required. A good tincture is

madebythe following PharmacopcEia process:
—"Take of catechu,

in coarse powder, two ounces and a half ; cinnamon bark bruised,

one ounce
;
proof spirit, one pint ; macerate, with occasional

shakings, for seven days in a closed vessel ; strain, press, filter,

and add proof, spirit to make one pint." For external purposes,

the powder infusion, and an ointment, are used.

CHAMOMILE FLOWEES.

Anthemidis Flores. The dried single and double flowers of

the Anthemis nobilis, wild and cultivated.

—

JSrit. Fhar.

Nat. Ord.—Oompositse. Sex, Syst.—Syngenesia, Polygamia superflua.

Chamomile flowers are extensively cultivated in the warmer

parts of England ; are gajthered during dry weather ; exposed

for a short time on trays in a shady place ; and carefully stored

and kept very dry. .
The single, or Scotch, contain mOre oil,

and hence are more active than the double, or English. Both

have a hot, bitter taste, and a strong aromatic odour. They

contain bitter extractive matter, soluble both in water and

alcohol ; a small quantity of tannin ; and one to two per cent

of an active volatile oil, usually got by distillation of the whole

plant, of a blue or green cplour, gradually becoming yellow,

and containing a hydrocarbon isomeric with oil of turpentine,

present in cardamom, caraway, and other aromatics, and

associated with it an oxidised portion (Cjo Hjg + Cj Hg 0).

Actions and Uses.—Chamomile flowers are mildly stimu-

lant, aromatic, tonic, and stomachic ; fuU doses produce emesis

in dogs. They are occasionally given to horses and cattle in

doses of one to two • ounces ; to calves, sheep, and swine, in

doses of a drachm; are sometimes used as fomentations and

poultices ; but as external applications they are little better than

linseed or oatmeal.
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CHARCOAL.

Two varieties of cliarcoal, or carbon, are used in medicine

and pharmacy—wood charcoal, or carlo ligni, and animal char-

coal, or carlo animalis. The former is prepared by piling pieces

of the harder, woods into heaps, covering them with turf and

sand, and leaving a few apertures for admission of air. The

pile is ignited; after the flame has risen through the whole

mass, the openings are closed, and combustion proceeds slowly

without access of air. The moisture of the wood, its oxygen,

hydrogen, and nitrogen are dissipated ; it is reduced to about

one-fifth of its original weight. Carbon and mineral matters

remain. The charcoal varies in composition with the wood
from which it is prepared, but contains, on an average, about

87 per cent of chemically-pure carbon, 2 of ashes, and 11 of

volatile matters. Oils or resins, when burned in a deficiency of

air, produce lamp-black—a, finely divided amorphous carbon.

Animal charcoal, also known as bone or ivory black, is

chiefly prepared from bones, which are first boiled to separate

fatty matters, and then heated in close vessels until vapours

cease to be disengaged. The fixed residue, besides carbon,

contains about 80 per cent of calcium phosphate and car-

bonate (Graham), and 2 per cent of iron carbide and silicide

—

mineral matters, which separate the particles of the charcoal,

and greatly enhance its value for the removal either of .colours

or odours. For some pharmaceutic purposes a purified animal

charcoal is recLuired, and the mineral ingredients are got rid of

by digesting the commercial article, at a moderate heat, with

hydrochloric acid, collecting the undissolved carbon, thoroughly

wasHng it, and heatiag it to redness in a covered crucible.

{Brit. Fhar)

Both vegetable and animal charcoal are of a brown-black

colour, are insoluble and inodorous, readily absorb moisture,

gases, and most vegetable colouring matters. Animal charcoal

is the more valuable, and may be distinguished by its greater

density, its incombustibility, its Wtter taste, and its large pro-

portion of phosphates.

Actions and Uses.—Charcoal is a desiccant, antiseptic dis-

infectant and deodoriser, and much used as a decoloriser in
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pharmacy, sugar refining, and oth6r arts. So great is its

absorbing power, that one volume of good boxwood charcoal

takes up 100 volumes of ammoniacal gas, 55 of hydrogen sul-

phide, and 10 of oxygen. This retained oxygen is ready to

decompose and deodorise any noxious gases which come iato

contact with the charcoal. Air from sewers, m that has been

in contact with the bodies of patients affected with noisome or

contagious disease, is deprived of odorous and harmful particles if

passed over trays of charcoal. It also absorbs the colouring par-

ticles of organic substances filtered through it or boiled with it.

Solutions of brown sugar, passed through a layer of charcoal, are

decolorised. Drinking water, filtered through it, is deprived of

organic impurities. Urine, heated with it, parts with its

colouring matters, urea, and uric acid, but not with any sugar

it may contain. Vegetable acids, alkaloids, and there salts, are

sometimes purified by charcoal; but for these pharmaceutic

purposes it has the disadvantage of retaining, not only colouring

particles, but portions of the medicine—a property which, how-

ever, renders it serviceable as an antidote in poisoning with

arsenic, aconite, strychnine, and even prussic acid. The char-

coal mechanically envelops and combines with the poisonous

particles ; half an ounce neutralises a grain of morphine or

strychnine ; but, like other insoluble substances, it is effectual

as an antidote ordy when given promptly, and before the poison

has been absorbed. Sprinkled over meat or game, or in barrels

of water intended for long keeping, it retards putrefaction. It

does not, however, like carbolic acid, zinc chloride, or other

powerful antiseptic, effectually arrest putrefaction when once

it has begun ; but it merely condenses in its pores any septic

or noxious particles given off. Being fixed, it has not such a

wide and effectual range of action as a volatile agent like car-

bolic acid, to reach or destroy floating germs of contagion.

Being insoluble in water, charcoal, when swallowed, exerts only

topical effects. It checks fermentative changes, and lessens the

acrimony and foetor of the faeces. It is not now used as an

anthehnintic. In a finely divided state it is sometimes applied

as an absorbent and deodorilbr to suppurating noisome sores,

and is sprinkled by a dredger either directly on the unhealthy

surface, or mingled with poultices.

Doses, etc.—For the horse, 3iv. to gi.; for cattle, gi. ; for sheep
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and pigs, 3i. to 3iij-; and for dogs, grs. x. to grs. Lx. It is usually-

given suspended in gruel or other mucilaginous fluid. Its

absorbing powers are increased by raising it to a low red heat

shortly before it is used, whilst by exposure to a high tempera-

ture, entangled organic matters are burned out of its pores, and

the charcoal feuled in sugar refining and other processes is

thus again cleansed for use.

CHLOEAL—CHLOEAL HYDEATE.

Chloral was discovered by Baron Liebig in 1832, but con-

tinued for many years merely a chemical curiosity. Its hydrate

was first introduced into English medical practice, as a soother

of pain and producer of rest, in August 1869 ; and since then

upwards of fifty tons of it have been manufactured, or sufficient

for some thirty-six mOlion doses !

Chloral is prepared by passing dried chlorine gas into abso-

lute alcohol so long as the spirit wiU absorb it. The oUy-

looking, pungent, liquid chloral (Cj HCI3 0) is purified by dis-

tillation with sulphuric acid, and when mixed with water

becomes the solid hydrate (Cj HCl^ 0, Hj 0), which occurs in

colourless crystals, is transparent, aromatic, bitter, pungent, per-

manent in air, melts at about 133°, and boils at 205°, It is

soluble in less than its own weight of water, in alcohol, ether,

petroleum, and oil of turpentine.

The caustic alkalies, with ammonia, and in a less degree,

the alkaline carbonates,decompose it with evolution of chloroform.

100 grains dissolved in an ounce of distilled water,and mixedwith

3 grains of slaked lime, submitted to careful distOlation, should

yield not less than 70 grains of chloroform {Brit. Fhar^ Besides

being of imperfect strength, inferior specimens are apt to contain

chlorinated organic impurities, which render them yellow and

cloudy, acrid and irritating, imperfectly soliible, and forming oily

drops with water, whilst instead of hypnosis they produce ner-

vous excitement.
,

Actions and Uses.—Chloral hydrate is a depressor of

the cranio-spinal axis ; it acts *primarily on the brain and

motor centres ; large doses destroy Hfe, as chloroform does, by
paralysis of the motor tract of the medulla. Medicinal doses

are anodyne and hypnotic. Applied locally, it is irritant, and
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lience, when swallowed, sometimes causes vomiting and purging.

It is an effectual antiseptic.

General Actions.—Dr. B. "W. Eichardson has made with it

an extended series of experiments on the lower animals ; fishes

and pigeons were narcotised by 1^ to 2 grains ; liiice by one-

third of a grain; rabbits, weighing 85 ounces, by 30 grains

{Medical Times and Gazette, -vol. xi. 1869). 180 grains. pro-

duce fatal effects in man, but dangerous symptoms have occa-

sionally been developed by one-fourth of that amount. Mr.

T. A. Dollar, of New Bond Street, gave a horse suffering from

spasmodic coHc two ounces in water ; the spasms were speedily

removed, but for twelve hours the patient remained very dull

and stupid. Mr. R J. Mavor, of Mayfair, gave a horse four

ounces of chloral hydra,te in water; in five minutes he feE down
insensible, perspired freely, his muscles relaxed, his pupils

dilated ; his pulse, at first accelerated, gradually became normal,

respirations were quickened, until in an hour they numbered 36.

The temperature from 100° Fahr. fell in two hours to 95-|, but

two hours later rose to 97^. In half an hour he was in a quiet

sleep, lasting one and a half hour, when he attempted but failed to

rise,and shortlyagain slept,the breathing being slowand heavy,the

skin cold, the sphincters relaxed. Four hours after receiving the

draught he was restless, shivering, but disposed to feed, continued

in this state for several hours, and suffered next day from bron-

chitis, from which he gradually recovered. Mr. Mavor gave a

healthy horse four ounces iu ten ounces of water ; ia half an hour

he was restless, but drowsy, passing faeces frequently ; his pupils

dilated. He continued in this state for fully three hours, when
he was slightly delirious, but gradually became more quiet.

Eight hours later the effects had passed away (Mavor and

Burness, Actions ofMedicines).

Chloral hydrate is readily absorbed, and quickly diffases

itself throughout aU parts of the body. It is in great part

exhaled unchanged by the lungs—a proof that its effects are

not dependent, as was once supposed, on its conversion into

chloroform, which is not found in the blood or excreta of animals

poisoned by chloral hydrate, 'although readily discovered when

animals are poisoned by chloroform itself. It resembles

chloroform, however, in contracting the red globules, causing

their diffiuence, 'and giving the plasma a red colour (Dr.

Digitized by Microsoft®



248 CHLORAL HYDRATE

Harley). Moderate doses act primarily on the brain and

motor centreSj producing natural sleep. Somewhat larger

doses, with only occasional and slight oVer-excitement, depress

the functions of the cerehro-spinal axis, causing slower respira-

tion, slower, weaker heart 'action, probably vasomotor paralysis,

leading to general relaxation of the arterioles, and consequent

lowering of temperature to the extent of three or four degrees.

In a rabbit Dr. Eichardson observed a depression of 6°. Still

larger doses cause narcosis and anaesthesia, paralyse the respira-

tory centre of the medulla ; respiratory movements cease ; the

heart's action is arrested.

Chloral hydrate resembles opium in its hypnotic and ano-

dyne properties. Although more effectual ia paralysing involun-

tary muscular fibre, it is not so useful in antagonising pain,

either from nervous irritation or from inflammation. In its

power of relaxing spasm, lowering animal temperature, and

diminishing arterial pressure, it resembles amyl nitrite. Its

solid form prevents its being inhaled, and its anaesthetic pro-

perties are developed only when dangerous doses are swallowed.

Even as a local anaesthetic it is less effectual than chloroform

or ether.

Bromal hydrate is more active and more irritating than

chloral hydrate ; four grains kill a 4 lb. rabbit, which would

take twenty grains of chloral. The bromine constituent appears

to assert its irritant action, and, according to Dr. Dougall's experi-

ments, there are induced restlessness, difficult breathing, imper-

fect sleep, and finally coma, broken by convulsions.

Croton chloral hydrate is prepared by passing a stream of

chlorine for twenty-four hours through acetic aldehyd, separat-

ing and purifying the dense oily liquid, and converting it into

the solid, bitter, crystalline hydrate (C^ Hg Clg 0, Hg 0). It

paralyses the spiaal sensory nerves and the sensitive branches

of the fifth nerve (liebreich), but does not, like chloroform and

ether, produce hypnosis or anaesthesia. Its effects on the pulse

and respiration are less marked than those caused by corre-

sponding doses of chloral hydrate. It kills, however, like it, by
paralysis of respiration. It is prescribed in human medicine

in neuralgia megrims and cough {British MedicalJowncd, 1873
and 1874).

Medicinal Uses.—Chloral hydrate is given to quiet general
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irritability and produce sleep. Small repeated doses, especially

if conjoined with morphine, allay paia, lower temperature, and

sometimes save life in those deadly cases of muco-enteritis in

heavy draught horses. I have had the hest results from the

hypodermic injection of forty grains chloral hydrate, immediately

followed by three grains morphine, and repeating both injections

in about an hour. Colic in horses is generally removed

by chloral. Small doses benefit asthma in dogs, and violent

paroxysmal coughing either in dogs or horses. It antagonises

the spasms of chorea and epilepsy, and temporarily relieves

those of tetanus and hydrophobia, especially when used hypo-

dermically.

Mr. Eobert Littler of Long Clawson gives it with benefit in

the outset of those cases of parturient apoplexy in cows, in

which there is intense nervous excitement and violent cramp of

the muscles of the hind extremities. Having a wonderful effect

in sopthing the irritability, and quieting the maniacal tendencies

of insanity in man, it may prove useful in the more chronic

cases of phrenitis in horses. It is the best antidote for strych-

nine, when promptly given arresting both the force and fre-

quency of the tetanic convulsions, and sometimes saving life

;

but conversely, strychnine is not so certain an antidote for

chloral hydrate, for, although it antagonises the depressed state

of the spinal cord, it does not relieve the comatose brain {Re-

port of Edwhwrgh Oommission of British Association on Anta-

gonism of Medicines). Chloral is also antagonistic to Calabar

bean ; but to act as an effectual antidote, the slower acting

chloral must be given before, at the same time, or within two

minutes after, the quicker acting Calabar bean. A five per cent

aqueous solution of chloral hydrate relieves itching of the skin in

horses and dogs, removes scurf, and favours growth of hair. As

an antiseptic, dissolved in spirit and water, it is recommended

by Dr. WiUiam Craig for preserving natural history specimens

and subjects for dissection, and as an antiseptic and anodyne

dressing for wounds. Chloral hydrate is contra-indicated ia

typhoid cases on account of its causing vascular excitement,

impairing oxygenation, and lowering temperature.

Doses, etc.—For horses and cattle, gi. to gij. ; for sheep and

pigs, 3i. to 5iij. ; for dogs, grs. x. to grs. xxx. ; repeated every

two hours, or even oftener, and conveniently administered in
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syrup. It is more effectual when the animal has been fasting

for two or three hours. Injected hypodermicaUy, about half

the dose given by the mouth suffices, and in animals there is

Little risk of produciag the erysipelatous inflammation which

has sometimes followed its injection in human patients. The

narcotic paralysing effects of overdoses are combated by the

free use of ammonia and alcohol, by the hypodermic injection

of atropine, and by warmth.

CHLOEIFE.

Chlorine is prepared by heating sulphuric acid with com-

mon salt and manganese black oxide. For fumigating the

MHlbank Penitentiary, Professor Faraday used one part of salt

intimately mixed with one part of manganese black oxide, and

two parts of oil of vitriol, previously diluted with two measures

of water. The ingredients were stirred together in shallow

earthenware vessels, and where slow evolution of gas was de-

sired, heat was not used. For gradual evolution, Dr. Angus
Smith advises the mixture of one pound bleachiug-powder with

one and a quarter pound of potash alum. Chlorine is a chemi-

cal element (CI), a yellow-green gas, with a peculiar suffocating

odour, an astringent taste, two and a half times as heavy as air,

soluble in less than half its volume of water at 6 0°- Under a

pressure of four atmospheres it forms a bright yellow liquid.

For nearly a century moist chlorine has been used for bleaching.

Water charged with two volumes of chlorine gas constitutes

the liquor chlori—a yellow-green, chlorine-smelling liquid,

readily decomposed by air and sunshine.

Actions and Uses.—Chlorine, whether as gas or in solution,

is irritant, antiseptic, deodorant, and disinfectant. Applied to

the skin or mucous surfaces, it causes redness and eruption, re-

lieved by lime water, white of egg, soap, or diluents. The irri-

tation of the imperfectly diluted gas is counteracted by inhaUng

ether, a,mmonia, the vapour of warm water or of alcohol.

Cautious inhalation usually abates sore throat in horses, the

cough, difficult breathing, and foetor of the breath in contagious

pleuro-pneumonia of cattle, and destroys the bronchial filaria

of calves and lambs. When a considerable quantity of the gas is
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to be cheaply evolved for the breathing of a number of animals,

salt, manganese black oxide, and diluted sulphuric acid are

mixed, in the proportions above recommended by Professor

Faraday, gentle heat applied, and the fumigation effected in a

box or closed shed, much care being taken that the gas before

it is breathed be sufficiently diluted.. The destruction of these

bronchial parasites is effectually accomplished by the less irri-

tant sulphurous acid gas, or by a drench of oil of turpentine.

The liquor chlori diluted is occasionally used as a stimulant

antiseptic and deodorant.

The bleaching, antiseptic, and other properties of chlorine

depend npon its affinity for hydrogen. Seizing the hydrogen

which vegetable colouring matters contain, it breaks them up, the

resulting chlorinous compounds being colourless ; decomposing

water, it produces hydrochloric acid and nascent oxygen or

ozone, which attack organic particles. Colour, smell, and septic

power are thus destroyed. Fresh meat, bottled with chlorine

gas, was found by Dr. Angus Smith to be bleached externally, but

red within and unchanged, at the end of twenty-eight days. Dr.

G. Calvert's .careful comparative experiments with various anti-

septics demonstrate, however, that albuminous solutions are not

so long or so effectually preserved by chlorine solution as by

zinc or mercury chlorides, or by the tar acids. Dr. Angus

Smith, in his cattle plague reports, speaks favourably of chlorine

as a preventive of cattle plague. Used daily throughout pre-

mises adjacent to those infected by mouth and foot disease, it

has apparently arrested the extension of the disorder. Cholera

and erysipelas in man are stated, however, on the authority of

Dr. Pereira, to propagate themselves readily even when the

patients were kept almost constantly surrounded with the

fumes of chlorine. Although a good deodoriser, it is inferior

as a disinfectant either to sulphurous or the tar acids. It has

the practical disadvantages of being somewhat troublesome to

evolve in unskilled hands ; overdoses are dangerously irritant

;

combining with the ammonia so often present in farm premises,

it produces nitrogen* chloride, a very irritant gas ; attacking

other ammoniacal compounds, it reduces the value of the

manure heaps ; Ume-washed walls are further rendered uncom-

fortably moist by it. Where chlorine is used for thorough
'

disinfection, the buildings must be cleared of animals ; large
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volumes of gas liberated; sunlight admitted to intensify the

action of the chlorine ; the walls and woodwork washed with

a strong watery solution. It may be fittingly used in conjunc-

tion with the tar acids, but is incompatible with sulphurous

acid.

CHLOEOFOEM.

Chloroformum. Terchloride of formyl. C H CI3.

Chloroform was discovered in 1832, about the same time,

by Soubeiran and Liebig ; its effects on the lower animals were

described by Dr. Glover in 1842 ; while its valuable anaesthetic

properties were first discovered and applied by the late Sir

James Y. Simpson in November 1847. Since then it has been

largely and successfully used for the alleviation of human suf-

fering during surgical operations, parturition, and various dis-

eases, and has also been applied to similar purposes in veteri-

nary practice.

Preparation.—Chloroform is prepared by distUling together

either rectified or methylic spirit, bleaching powder, and water,

and washing the crude product to free it of deleterious matters.

The British Pharmacopoeia gives the following explicit

directions for making and purifying :—Mix thirty fluid ounces of

rectified spirit with three gallons of distilled water in a capacious

still; add ten pounds chlorinated lime thoroughly mixed with five

pounds of slaked lime. Let the condenser terminate in a nar-

row-necked receiver, and apply heat so as to cause distillation,

taking care to withdraw the fire the moment the process is

well established. When the distilled product measures fifty

ounces, remove the receiver dnd pour its contents into a gallon

bottle half filled with water ; shake well together, and set a;t

rest for a few minutes, when the chloroform will subside
;
pour

off the water, and thrice wash the chloroform in a smaller ves-

sel, with successive portions of three ounces of water. Agitate

the washed chloroform for five minutes with an equal volume of

sulphuric acid, then, after subsidence of the latter, transfer the

chloroform to a flask containing two ounces of chloride of cal-

cium in small fragments, mixed with half an ounce of perfectly

dry slaked Mme. Mix well by agitation. After the lapse of

an hour, connect the flask with a Liebig's condenser, and distil
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the pure chlorofoirm by means of a water bath. Preserve the

product in a cool place, in a well-stoppered bottle. The lighter

liquid wliich floats on the crude chloroform after its agitation with

water, and the washings with distilled water, should be preserved

and employed in a subsequent operation.

In this process the chief changes which occur are—(1) the

evolution of oxygen and chloriue from the chlorinated lime

;

and the reduction of alcohol into aldehyd
; (2) the formation

of hydrochloric acid and trichloraldehyd or chloral, by the action

of the chlorine;- and (3) the decomposition of the chloral by

the caustic lime with evolution of crude chloroform, calcium

formiate, and chloride r'emaiaiag in the retorts. These three

stages are thus formulated :

—

(1.) Ca Hg + = Hj + Ca H4 (Aldehyd).

(2.) C2 H, + Clg = 3 H CI+ C2 H CI3 (Chloral).

(3.) 2C2HCl30 + CaH202= Ca2CH02+ 2CHCl3(Chloroform).

As to the purification : repeated agitation with water washes

away saline acid and organic impurities ; shaking with sulphuric

acid, which must be scrupulously free from nitric acid, chars

and removes the last traces of organic oils ; admixture with

slaked Hme and calcium chloride gets rid of acid and water.

.

Properties—Chloroform is a transparent, colourless, neutral,

oily-looking, mobile fluid, with a density of 1'49, a sweet taste,

and a fragrant, ethereal, and apple-Uke odour. At ordinary tem-

peratures it volatilises entirely, and boils at 140°. Though not

spontaneously inflammable, it can be burned around a wick

saturated with alcohol, forms a green, sooty flame, and evolves

hydrochloric acid. Alcohol, ethers, oil of turpentine, and car-

bon bisulphide dissolve it readily, but water scarcely takes up

more than ^^th part, a pint only holding sixty minims in

solution. It readily dissolves volatile oUs, wax, resin, and alka-

loids. Chloroform, to the extent of flve per cent, added to fresh-

drawn blood renders it liquid, and imparts a bright arterial

hue ; crystals form after a time ; the amount of oxygen is aug-

mented, that of carbonic acid diminished ; the red blood discs

are shrunk, their power of absorbing oxygen is impaired, they

deliquesce and disintegrate.

Chloroform is generally regarded as the chloride of the tria-

tomic radicle methyl (C H3) ; marsh gas is the hydride (C H3 H)
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metliylic or wood spirit tlie hydrate or alcohol (C Hj H
or C H 0). Other anaesthetics belonging to this series have

already been referred to (p. 83). Iodoform (C H Ig) is a yel-

low solid, prepared by adding to an alcoholic solution of iodine

an alcoholic solution of potash, until the mixture is yellow, and

distilling to dryness. It is irritant, irrespirable, and in its

actions resembles iodine and its salts.

Impurities.—Chloroform carelessly prepared or imperfectly

purified contains volatile organic oils, which, if inhaled, induce

nausea and headache. Such specimens have an unpleasant

pungent, odour when evaporated from the back of the hand,

and are blackened by agitation with sulphuric acid. Samples

containing alcohol have a low specific, gravity and lose bulk

when shaken with , water. The presence of water, besides

affecting the spec, grav., causes cloudiness at temperatures ap-

proaching 32°. Any traces of sulphuric acid are discovered

by the usual barium test ; chlorine and hydrochloric acid by

silver nitrate. The purity of chloroform is judged by its odour

when evaporated, its behaviour when agitated with sulphuric

acid, its reaction on litmus, and its specific gravity, which is

lowered by the ordinary adulterations.

Actions and Uses.—Full doses paralyse and narcotise the

cerebro-spinal nervous system, by whatever chaimel they enter

the body ; death results from asphyxia chiefly depending upon

respiratory arrest. The vapour inhaled speedily causes anses-

thesia. Swallowed in medicinal doses, it is stimulant, anti-

spasmodic, and anodyne. Undiluted it is a topical irritant ; it

is applied externally as a rubefacient anodyne and local anaes-

thetic.

General Actions.—Paralysing narcotic effects, very analogous

to those of alcohol or ether, are readily caused by large doses

introduced into the stomach, or rapidly inhaled without suffi-

cient admixture of air. An ounce rapidly swallowed by a dog

15 lbs. weight, or half an ounce injected into the pleural cavity,

causes a sudden cry, gasping respiration, a run. of feeble pulsa-

tions, and death in 70 to 80 seconds. Similarly rapid fatal

effects result when small animals are introduced into a large

glass jar containing seven per cent of vapour (Dr. Anstie,

Stimulants and Narcotics). Although not very soluble, it pos-

sesses a high diffasive power, and rapidly enters the blood
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The changes it produces there are, however, at present unknown.
Dr. Haxley believes that it acts specially upon the blood globules,

interferes with their absorption of oxygen, produces their partial

deliquescence and disintegration, hence foUow sluggish capillary

circulation and impaired function of the brain and nervous

centres. (Eoyle's Materia Medica, 6th edition). It is removed
from the body mostly by the lungs, but in smaller amount by
the skin and kidneys. Its effects, according to the late Dr.

Snow, are observable so soon as the blood takes up a 56th

part of the amount it is capable of dissolviag. It acts directly

on the brain and nervous centres, briefly exciting and pervert-

ing, and then paralysing and extinguishing, their several

functions. Its influence extends from the periphery to the

centre; from the hinder extremities forwards. An ordinary

anaesthetic dose affects these centres in tolerably regular order

;

involving first those presiding oyer special sense and volition

;

next, those of motion and common sensation ; and lastly, where

the influence, is unduly prolonged, those of the sympathetic

system. The action of the heart, at first quickened, is sub-

sequently steadily depressed; the pulse eventually becomes

rapid and weak; the respirations, at first retarded, become

quicker, but as narcosis increases, are more slow, shallow, and

irregular. The pupils, at first contracted, gradually dilate.

In dogs, cats, and rabbits, as in man, apparently from paralysis

of the sympathetic, the functions of the liver are deranged, and

sugar is found in the urine-— an effect also occurring with

alcohol and ether. In these and other effects of chloroform,

functional activity is succeeded by functional paralysis.

The symptoms of anaesthesia having been described in

detail in a preliminary section (p. 83), it may sufBlce here

to mention that chloroform produces first temporary excite-

ment, with many of the symptoms of inebriation, succeeded by

gradually diminishing consciousness of external objects, weaker

and less regular respiration, diminution of animaltemperature,

muscular relaxation, and insensibility to pain. This stage of

anaesthesia, usually produced within five minutes, is that

required for the performance of serious operations, and may

with caution be safely maintained for an hour or even longer.

Danger, however, is to be anticipated whenever the breathing

becomes slow, shallow, or noisy ; the pulse slow, weak, or sud-
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denly irregular ; the pupils dilated ; the conjunctiva, if touched,

provoking no reflex movement. "With such warnings artificial

respiration must instantly be resorted to, great care being used

to prevent any rough handling, -which might entirely paralyse

the weakened heart. Cold water should be thrown over the

head and neck ; windows or doors opened to seciire fresh air

;

the tongue drawn forward, lest it interfere with inspiration.

The galvanic current applied over the phrenic nerve has been

advised ; but, if used at all, it must be with the greatest

caution.

Death usually results from.the chloroform being given too

rapidly, from insufficient dilution with air, which should

always constitute nineteen-twentieths of the safe mixture,

or, where cumbrous apparatus is used, from actual suffocation.

Chloroform usually kills animals by arresting respiration ; but

if given rapidly and in large amount, the cardiac sympathetic

ganglia are paralysed, and arrest of the heart precedes arrest

of respiration. Post-mortem examinations discover that the

blood coagulates normally; the lungs are not usually much
congested ; the heart continues to beat for a considerable time

after respiration has ceased, its left side being nearly empty,

but its right filled with semi-solid, dark-coloured blood. The

veins of the head, neck, and chest are distended with black

fluid venous blood ; the membranes of the brain are sometimes

congested.

Chloroform bears favourable comparison with other anass-

thetics, being more pleasant and less irritating to inhale, more

powerful and regular in its action, and less apt to cause pre-

limiaary excitement, or leave unpleasant effects. Smaller

quantity is required than of ether ; its effects are not so alarm-

ingly rapid as those of methyl bichloride, which ansesthises a

man in two minutes ; it is more manageable, and does not

require the dumbrous apparatus requisite for nitrous oxide.

Sir James Y. Simpson considered that chloroform saves the

lives of six persons in every hundred subjected to surgical

operations. With proper precaution, it is a very safe remedy.

It has been used many thousand times in Scotch and English,

as well as foreign hospitals without a single mishap ; during the

Crimean war, 30,000 French soldiers inhaled it without a siagle

casualty; whilst on the English side, with probably 50,000
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inhalations, there were but two deaths ; during the American
campaign, it was given without accident 22,000 times. The
various deaths connected directly and indirectly with its admi-

nistration do not average more than one in 17,000. In the

lower animals it cannot, however, be so conveniently used.

During the earlier stages of inhalation horses sometimes

struggle violently and get excited, and when, to avoid this, the

chloroform is given too rapidly, and in concentrated form, fatal

effects occur. Similar results are also observable among dogs

and rabbits. The author has had little experience of its effects

on either cattle or sheep. Bees exposed to it speedily become

insensible, and whUe* under its influence may be safely

removed from full hives. Plants exposed to its vapour lose

their irritability..

Medicinal Uses.—Chloroform is not so extensively used in

veterinary as in human medicine. It is occasionally given to

horses to procure insensibility during castration, firing, and

other painful operations ; but it is wise to warn the owner of

the risk attending its administration, to have a competent

assistant to regulate' the administration, and to hold in readi-

ness for waste and other contingencies an ample supply of the

drug in good condition. Among the lower animals, parturition

is usually performed so easUy, and with so little apparent pain,

that the administration of chloroform, ia the great majority of

cases, is unnecessary. "Where false presentations have to be

rectified in the mare, it is sometimes, however, impossible,

without chloroform, to keep the animal quiet, or to abate the

violent uterine throes ; whilst in bitches it is also occasionally

useful when the pups have to be reduced in size before they

can be extracted. Amongst cows and ewes, labour pains

sometimes continue for hours, and other preparations for

parturition appear to be complete ; but the neck of the uterus

remains firmly closed, sometimes in spite of medicines and

manipulation. Chloroform in such cases often effectually relaxes

the rigid muscle, and delivery is promptly and safely accom-

plished. In facilitating the reduction of hernia, chloroform

is often invaluable. Besides affording temporary relief, it

also occasionally removes strangulation of the bowels in horses.

Although its inhalation has been recommended in tetanus, and

relief is obtained so long as anaesthesia continues, the spasms

s
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speedily return with their former severity, and any benefit

derived is usually more than counterbalanced by the disturbed

and excited state into which the animal is apt to be thrown

by the administration of the chloroform. In diseases accom-

panied by violent exhausting pains, as enteritis, peritonitis, and

acute rheumatism, as also in the spasms or after-pains of partu-

rition or abortion, a slight degree of ansesthesia is of service in

aU animals in blunting pain, and allowing time for the bene-

ficial operation either of medicines or of the conservative

powers of nature. In such cases chloroform may either be

inhaled or given in solution by the mouth or rectum. In the

form of clysters, in combination vsdth opium, it merits more

extended use in internal diseases, in which it, often relieves

pain, especially of an irritative type. Its inhalation three or

four times a day, in quantities sufficient to cause slight anes-

thesia, has little, if any, curative effect in contagious pleuro-

pneumonia of cattle. Small doses, either inhaled or swallowed,

frequently arrest epileptic fits in dogs.

When swallowed, it proves a useful antispasmodic in all

animals, in colic, asthma, and troublesome cough. After

epizootic sore throat, horses sometimes have violent spasmodic

coughs, which are greatly benefited by diluted chloroform or

chloric ether, given in ounce doses, with a drachm of belladonna

extract, dissolved in about a pint of cold linSeed gruel, and

swallowed very slowly, so as to insure more prolonged topical

effect. In chronic irritability of the bowels in young weakly

calves, after castor oil has been given, nothing proves more ser-

viceable than chloric ether and a little laudanum repeated twice

or thrice daily in cold starch gruel.

Dropped upon a mucous or delicate cutaneous surface,

chloroform causes irritation, evaporates rapidly, leaves a sense

of coolness, and, where freely used, dulls or removes sensation.

For local ansesthesia, ether, being more volatile, is, however,

more rapid and effectual. Chloroform often allays neuralgic,

rheumatic, and other pains, and is effectually applied either

alone or with other anodynes. Diluted with six or .eight parts

of oil, it abates the irritation of eczema, urticaria, and prurigo

;

and, mixed with a little spirit, is a ready, cleanly, but some-

what expensive means of removing lice and fleas. Its high

diffusion power, which it retains when mixed with spirit.
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renders it a useful veMcle for the rapid introduction into the

system of morphine, atropine, and other such medicines.

Doses, etc.—It is somewhat difficult to fix the precise quan-

tity of chloroform necessary to produce anaesthesia. Two or

three ounces are generally effectual for horses or cattle, one

to two ounces for sheep and pigs, two to four drachms for dogs.

The inhalation is most simply and safely effected ia smaU
animals with a piece of sponge or lint, wetted with the chloro-

form, and held near the nostrils ; in the larger animals, by
placing a sponge saturated with chloroform in a nosebag, per-

forated with holes to admit a sufficiency of air, and attached

to the head. Care should be taken previously to secure a

strong animal, lest he become unmanageable duriag the early

stages of excitement ; to supply fresh quantities of chloroform

by a tube or other means ; and to insure the entrance into the

lungs of an adequate supply of air along with the chloroform.

Three to five per cent of chloroform vapour suffices ; upwards

of five per cent is unsafe, being apt, as above stated, to cause

death by sudden arrest of the heart. The Medico-Chirurgical

Society, ia 1864, recommended as the best anaesthetic mixture,

two parts of chloroform, three of ether, and one of rectified

spirit. The Austrian Government more recently advised one

part of chloroform and six parts of ether in cold weather, and

eight parts of ether in warm weather. C. Bernard has shown

that the subcutaneous injection of morphine prolongs and

intensifies the action of chloroform, but increases greatly its

risks. Whilst anaesthesia continues, the respiration, the pulse,

and the reflex sensibility of the conjunctiva must be carefully

watched. If an undue effect be produced, the inhalation must be

immediately stopped, free access of fresh air allowed,water thrown

over the head and neck, and artificial respiration adopted.

As a stimulant, antispasmodic, and anodyne, the dose of

chloroform for horses or cattle is f3i. to f3ij. ; for sheep and

swine, n|_xx. to Tl^xl. ; and for dogs, n|_v. to TlT_x. These doses

are best given in weak spirit, at intervals of one or two hours.

Chloroform is a solvent for gutta percha, and the solution is

occasionally employed as a substitute for collodion.

Chloric Ether, also called spirit of chloroform, is made by

dissolving one fluid ounce of chloroform in nineteen fluid

ounces of rectified spirit. It has the specific gravity -871, a
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warm ethereal odour and taste, proves an effectual stimulant,

antispasmodic, and anodyne, and nearly corresponds in its uses

and doses to ether and sweet spirit of nitre. Diluted with

water, or any bland cool fluid, it is prescribed for horses in

doses of f§i. ; for cattle, fgij. ; for sheep and pigs, f3ij. to f3vi.

;

and for dogs, f3i. to f3ij. Conjoined with opium, its effects are

intensified and increased, and it constitutes one of the most

effectual antispasmodics, anodynes, and nerve soothers.

Chloeodywe, so popular an anodyne in human medicine,

is made from different formulae ; Dr. CoUis Browne's is stated

to contain ten parts each of chloroform, ether, Indian hemp,

and morphine ; two parts capsicum tincture and prussic acid

;

three parts aconite and hyoscyamus tinctures ; one part oil of

peppermint; five parts hydrochloric acid, and fifty of simple

syrup {New Remedies, October 1877).

CINCHONA.

Bark of different species of Cinchona.

Nat. Ord.—Cinchonacere. Sex. Sysf.—Pentamdria Digynia.

The Cinchonacege, nearly allied to the Eubiacese, are ever-

green trees, or tall shrubs, with fine foliage and beautiful

fragrant flowers. They abound on the slopes and valleys of

the Andes; extend from about 10° N". latitude to 19° S. lati-

tude ; occur chiefly in groups or solitary trees ; and thrive best

with a good deal of moisture, a mean temperature of about 6 0°,

and an elevation of four to ten thousand feet above the sea-

level. Of the thirty-six known species, of which there are

numerous varieties, about eight yield the barks of commerce.

In 1639 cinchona was brought' from Peru to Madrid, dis-

tributed by the Jesuits, and hence received the vernacular

names of Peruvian and Jesuits' bark. It is collected during

the dry season from May to November; the outside rough

cortical bark of full-grown trees is usually first beaten and

trimmed off. The inner bark or Hber, in which the active

bitter principles reside, is stripped off as high as can be reached,

the tree felled, and peeling completed. Trees partially barked,

and left standing, have their wood next season covered with an

exudate stated to be specially rich in alkaloids (J. E. Howard).
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The bark is dried in the sun ; by careful stacking and pressure

the thick pieces from the trunk are kept flat; the thinner

portions from the branches curl into single or double roUs or

quills. The bark is usually packed in serones, formed of hides

or coarse cloth, and containing from 70 to 150 pounds. The
improvident destruction of the American cinchona forests has

diminished the supplies of bark, enhanced the price of quinine,

and led to the introduction of the plants into other regions,

and especially into India, Ceylon, Java, and Jamaica, where

they are now successfully cultivated.

Varieties.—The different barks met with in commerce are

recognised as pale, yeUoV, and red barks.

The Pale Cinchonas (Cinchonee paUidse) are usually in

thin fibrous rolls or quills, stripped from branches or young

trees of C. officinalis. One of the best is Crown or Loxa bark,

from the C. Condaminea, occurring in single or double quills,

six to fifteen inches long, about the size of the finger, somewhat

thicker than stout paper, invested with a gray or tawny epider-

niis, marked with longitudinal furrows and transverse cracks,

and covered with lichens. Its inner surface is orange or cin-

namon brown, and its powder light brown, slightly bitter, and

very astringent, from the presence of cincho-tannic acid, of

which the pale barks contain mote than the yellow or red.

The pale barks are further remarkable in containing more

cinchonine than quinine.

The Yellow Cinchonas (Cinchonse flavse) are mostly

obtained from the C. Calisaya, a tree forty feet high, often

three feet in diameter, found in the warm climates of Bolivia

and South Peru, and distinguished by its stout naked stem

and leafy summit overtopping the rest of the forest. They

occur occasionally in qidlls, more commonly in flat pieces,

usually eight to fifteen inches long, two to three wide, and two

to five lines thick. The brown, rough-fissured periderm is

usually removed before importation, and the compact pieces

generally consist almost entirely of Hber ; are furrowed and

brownish-yeUow externally ; fibrous and yellow-orange within.

The transverse fracture shows numerous short fibres ; the

powder is cinnamon-brown; the odour aromatic; the taste

bitter, without astringency. Good specimens yield five to six

per cent of quinine. .
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The Eed Cinchonas (CinchonEe rubrae) include several com-

mercial varieties, are the produce of different species, frequently

of the C. succirubra, are collected on the western slopes of

Chimborazo, and owe their distinctive colour chiefly to the

manner in which they are procured and dried. They are

sometimes in quDls, but usually in flat, compact, heavy pieces,

twelve to twenty inches long, one to three inches wide, two to

six lines thick ; made up chiefly of liber ; are red, rough, and

wrinkled externally ; finely fibrous, and red-brown internally

;

have an agreeable odour, and a bitter, astringent taste. They

yield three to ten per cent of alkaloids, of which one-third is

quinine, with ten per cent cinchona red—a larger proportion

than in other barks.

Properties.—The cinchona barks have certain common
characters. They occur either in quills- or flat pieces, have an

aromatic odour, and a bitter, usually astringent taste. Their

colour varies through the shades of yellow to red, and is deep-

ened by moisture. They are soluble in cold and hot water,

and in alcohol ; their best solvents are proof spirit and diluted

acids. When solutions are exposed to high or prolonged heat,

the colouring matter unites with the alkaloids, forming insoluble

compounds, and on this account decoctions and extracts are

ineligible. For mixing with the superior pale, yellow, and red

barks, inferior sorts, such as ash, rusty, and Carthagena bark, are

collected. The tests of the value of any specimen are its general

appearance, fracture, colour, odour, taste, and percentage of the

alkaloids, which are the active principles of the bark.

Composition.—Besides ordinary plant constituents—lignin,

starch, gum, resin, and mineral matters—cinchona bark contains

a thick, acrid, volatile oil, tannic acid, a saponifiable fat, colour-

ing matters, and deposited in the liber, in combination with

kinic acid, several alkaloids, quinine and cinchoniue being the

most important. By digesting the bark with weak hydro-

chloric acid, the alkaloids are dissolved, and are precipitated

from such solution by an alkali. Their yield is much affected

by climate, situation, and cultivation, is greatest in old trees,

reaches sometimes to twelve per cent ; a variable proportion of

the several alkaloids is obtained from different barks.

Quinine or quina (Cjo Hj^ "S^ Oj, SHj 0) is most abundant

in the yellow barks, which yield five to six per cent. When
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a solution of the disulphate is treated with ammonia solution,

the alkaloid is precipitated as an amorphous white powder.

By slow evaporation of a concentrated solution, it may be got

in delicate siLky prisms. It has an intensely bitter taste, per-

ceptible even when diluted with 100,000 parts of water;

requires for solution 350 parts of cold water, 21 of ether,

and stUl less of absolute alcohol, oils, and diluted acids. It

forms colourless, bitter, crystaUisable, rather insoluble salts,

remarkable, like the alkaloid, for tonic and antiperiodic pro-

perties. Aqueous solutions of the alkaloid and its salts acidulated

with sulphuric acid exhibit blue fluorescence, even when diluted

with 200,000 parts of "water; treated with chlorine gas, the solu-

tion passes through various changes of colour, from pink tO'

purple, finishing with dark red ; treated with chlorine water or

bromine, and then with a drop of liquor ammonise, a green pre-

cipitate is thrown down
;
precipitates are also yielded by galls

tincture, gallic, tartaric, and oxalic acids, and by silver nitrate.

From quinine acted on by caustic potash. Professor M'Kendrick

and Dr. Eamsay of Glasgow have recently obtained chinoliae,

of which three grains hypodermicaUy injected into the body of

a rabbit cause anaesthesia in eight minutes (Medical Press and
Circular, December 1877).

Quinidine or quinidia (Cjo Hg^ ^2 O2' 2H2O) is isomeric witK

quinine, is found in most barks, is precipitated from solution,

and thus separated from the other alkaloids by potassium

iodide, deposits from an ethereal solution in rhombic eifior-

escent prisms, is less bitter, less soluble, but as powerfiil as

quinine. An alkaloid has been isolated froin C. succirubra

allied to
,

quinine, and termed quinamine.

Cinchonine or crachonia (Cjo H24 ISTa 0) is present to the

amount of four or five per cent, especially in the pale barks.

Its colourless four-sided prisms have a feebly bitter taste. It

is distinguished froni quinine by being anhydrous, scarcely sol-

uble in ether, but readily dissolved in alkaline solutions ; its

accidulated watery solution shows no fluorescence, and no green

colour or precipitate with chlorine, whilst it turns a ray of

polarised Hght to the right instead of to the left, as quinine does.

As a toMc, it is given in about double the dose of quinine

(Bartholow). Another alkaloid, cinchonidine, has been obtained

isomeric with cinchonine.
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.

Quinodme or quinoidine is the name given to the uncrystal-

lisable alkaloids. When undue heat or excess of the mineral

acids is used in the abstraction of the ciachona alkaloids, or

when the bark has been carelessly dried or unduly exposed to

sunlight, the proportion of the amorphous quinodine is increased

much m the same manner as excess of uncrystalhsable treacle

occurs ia the careless preparation of crystallisable sugar. Quino-

dine contains a mixture of modified quinine and ciachonine, is

at first brown and brittle, but can be readily freed of colouring

matters, and its combinations with sulphuric and hydrochloric

acids are now sold as colourless powders. Being considerably

cheaper than the pure crystalliQe alkaloids, and about as active,

they deserve the attention of veteriaarians.

Kinic or quinic acid (C^ Hij 0^) is present in many
aUied barks, occurs in cinchona in combination with the

alkaloids and earthy bases, and from its aqueous solution crys-

tallises in transparent, large, rhombic prisms, soluble, and acid

to the taste. By destructive distOlation it furnishes benzol

and benzoic acid, which it resembles in its action, and when
taken internally it is excreted by the kidneys as hippuric

acid. Kinovic or quinovic acid, probably a modified condition of

kinic acid, forms tasteless, insoluble, hexagonal scales.

Cincho-tannic acid (C14 H12 0,., Hg 0), present to the amount
of two or three per cent, is amorphous, deliquescent, soluble in

water, alcohol, and ether
; precipitated, from its solution by iron

perchloride, gelatin, and tartar emetic. Alkalies convert it into

cinchonic red.

Cinchona red, or cincho-fulvic acid (Cu Hj^ O7) is an amor-

phous hygroscopic insipid colouring matter, partially soluble in

water, more soluble in spirit, and forming an intensely red

solution with alkalies (Eoyles' Mat. Med., 6th edition).

'Actions and Uses.—Cinchona bark is an antiseptic and
topical astringent. Full doses of the bark or its alkaloids pro-

dube symptoms of nausea, giddiness, and delirium, recognised

in human patients as cinchonism. Medicinal doses are anti-

septic, astringent, stomachic, tonic, and antiperiodic. The bark

in part owes its activity to its cincho-tannic acid, which is

astringent, and closely resembles tannic acid ; to its kinic acid,

allied to benzoic acid ; but its special tonic and antiperiodic

virtues are due to its alkaloids.
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General Actions.—The bark, and in still greater degree, its

alkaloids, have valuable antiseptic properties. Quiniae is

scarcely inferior to carbolic acid, arsenic, corrosive sublimate,

or strychniue, in its power of arresting fermentation and putre-

faction, and destroying fungi and other vegetable and animal

organisms. One part in 3 preserves meat, butter, milk, and
wine, and prevents the formation of acid in blood, even when
exposed for a considerable time to the air. Diluted even with

800 parts of water, it prevents fermentation, destroys fungi

and infusoria, and arrests the movements of vibrios and bac-

teria. It is readily absorbed and diffused, and, slowly excreted

by the kidneys unchang'ed, excepting that it is reduced from

the crystalline to the amorphous form. The manner in which

its curative effects are produced is stUl a matter of speculation.

Professor Binz, of Bonn, arguing from its effects outside the body,

teaches that it hinders the hsemo-globulin of the red corpuscles

from yielding oxygen to the tissues, and hence diminishes

wasteful oxidation and tissue change; that it paralyses the

amoebiform movements of the white corpuscles ; and that in

curing ague it attacks and destroys the special germs or

tmstable albuminoids hable to degenerate change {Practitioner,

Dec. 1876 and August 1877). Dr. John Harley does not'

consider that these ingenious conclusions are established. The

oxides of carbon, which notoriously reduce the oxidising

function of the blood, produce coma instead of dehriimi, are

devoid of tonic and antiperiodic properties, and increase the

uric acid excretion, instead of diminishing it, as cinchona does.

Dr. Harley believes that cinchona and quinine act mainly as

tonics and astringents on the nervous system
;

give strength

to the circulation by their stimulating the vasomotor nerves

;

they produce cinchonism by their direct effect on the nerve

vesicle ; their beneficial influences, he adds, " are seen in those

cases where, so to speak, the nevous system is unstrung

—

where, from sheer debility and relaxation of the nerve vesicles,

the nerve currents are jarring and painful " (Eoyles' Mat. Med.,

6th ed.) Its stomachic and tonic properties ally cinchona

with calimiba and beebeeru barks, with the root of Hydrastis

Canadensis, and with saKcyUc acid. Powdered bark, swal-

lowed in large amount by dogs, irritates and constringes the

alimentary mucous membrane, and from its bitterness causes
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vomiting. An ounce and a half of a strong decoction, injected

into the jugular vein of a dog, produced in fifteen minutes

vomiting, violent palpitations, and spasms ; the injection of

half an ounce more caused tetanic convulsions and death.

Thirty grains swallowed by rabbits induced debility ; and six-

teen grains death (Sir Eobert Christison on Poisons).

Medicinal Uses.—Cinchona bark is prescribed for all ani-

mals as a vegetable tonic. Along with gentian, hydrochloric

acid, and a little spirit, I often use it for young calves that have

suffered from diarrhoea. It counteracts that relaxed over-secreting

state of mucous membrane, which affords a favourable nidus

for worms ; it checks other inordinate mucous discharges

depending on defective tone; and is useful- in passive has-

morrhage, convalescence from debilitating complaints, consump-

tion, and other forms of scrofula, diabetes, glanders, and sheep-

rot. In these last two diseases,, although, like other tonics, a

valuable palliative, it is not, as some have considered, a perfect

cure. Its antiseptic virtues lead to its use in cases of septic

poisoning, as in purpura in horses, in puerperal metritis in

cows and ewes, and in pyaemia. Its antiperiodic properties

recommend it in intermittent fevers, in chorea in dogs, in

periodic ophthalmia or moon blindness in horses, in which it is

highly extolled by French veterinarians, and in rheumatic

affections both of horses and cattle which occasionally exhibit

considerable periodicity. To arrest such interncdttent attacks,

a full dose should be given four or five hours before the seizure

is anticipated. It is contra-indicated in inflammatory attacks,

and where the stomach is irritable and the bowels constipated.

It is occasionally used externally as an astringent and anti-

septic.

Doses, etc.—^For horses, 3ij. to 3iv. ; for cattle, gi. to gij.

;

for sheep and pigs, 3i. to 5iv. ; for dogs, grs. xx. to 3i. ; repeated

twice or thrice daily for several days continuously. ' If nausea

or vomiting supervene, as occasionally happens in dogs, the dose

should be considerably reduced, and given immediately after a

meal. It is usually ad-ministered in the form of bolus, and is

often conjoined with camphor, gentian, ginger, spirit, or ether. The
infusion is made by digesting for some hours, or boiUng for ten

minutes in a covered vessel, one part of powder, with ten or

twelve parts of water, and straining. The tincture is made by
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maceration and percolation with four ounces of yellow bark and

one pint of proof spirit. -

Quinine Sulphate or Disulphate (Quinse sulplias) pos-

sesses in concentrated form all the properties of cinchona bark,

and is the quinine salt generally used in human medicine.

The proportion yielded by different barks varies from one to six

per cent. As it is procured from the manufacturing chemist,

minute details regarding its preparation are unnecessary. The
yellow bark is usually preferred, is reduced to coarse powder,

and treated with hydrochloric acid; the alkaloids thus dis-

solved are thrown down by solution of soda or lime, washed

repeatedly with water to remove saline and other impurities,

redissolved by very diluted sulphuric acid, filtered, evaporated,

and crystallised, leaving in solution any other alkaloids pre-

sent. The salt contains two atoms of quinine, one of sulphuric

acid, and seven of water of crystallisation (2 Cjo Hg^ Ng Oj,

Ha SO,, 7 Ha 0).

Froperties.—Quinine disulphate occurs in fine,' silky, col-

ourless, odourless crystals, adhering together in tufts, and

having an intensely bitter taste. Exposed in dry air it efflor-

esces, giving off five atoms of its water of crystallisation. It

is soluble in 740 parts of cold water, 30 of boiling water, and

60 of rectified spirit; a few drops of sulphuric acid convert it

into the neutral sulphate, which is freely soluble. Its acidu-

lated watery solution, when diluted, has a faint blue tint, and

exhibits on its surface a peetdiar fluorescence, noticeable even

'^^®^
2 o'o ^^ P^ ^^ present. With alkalies and alkaline

carbonates it yields white precipitates of quinine, When a

faintly acidulous solution is treated first with chlorine or bro-

mine water, and then with liquor ammonise, a green-coloured

solution is produced, from which a green precipitate shortly

separates. With iodine is also formed a beautiful green crystal-

line compound.

Impwrities.—The most common adulterations are calcium

sulphate, which with other earthy impurities is detectable by

incineration ; sugar, discoverable by the sweetness of the resi-

duum left on evaporation ; fatty matters, insoluble in water

acidulated with sulphuric acid. When sugar, starch, saHcine,

or other organic matters are present, cold concentrated sul-

phuric acid produces a coloured, instead of a colourless or
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slightly yellow solution. Vapour of ammonia gives a beauti-

ful blue colour with any sample containiug phloridzin—a bitter-

sweet, silky, crystalline body, obtained from the bark of pomaceous

and amygdalaceous trees. Oiachomne and quinidine are de-

tected by throwing down the alkaloids from solution by liquor

ammoniae, and adding ether, which redissolves the quinine, but

leaves the other alkaloids floating undissolved between fhe two

liquids ; the cinchoniae appears crystalline, the quinidine of an

oily aspect.

Actions and Uses.—Quinine disulphate, quinidine, cincho-

nine, and the uncrystallisable alkaloids or quinodiue, differ

only ia the degree of their action, and are applied to the same

uses. They differ from the crude bark mainly in their con-

centration and absence of astriagency. Quinine sulphate and

quinodine sulphate, which is cheaper and equally effectual, are

the most powerful and certaiu of vegetable tonics, and are

active antiseptics and antiperiodics. Their expense alone pre-

cludes their more extended use in veterinary practice. They
are suitable for aK animals suffering from loss of appetite, weak
digestion dependiag on debflity ; convalescence from acute

complaints ; or chronic exhaustiag diseases. They are pre-

scribed for horses in strangles, influenza, purpura, and typhoid

fever. "No tonics are better adapted for badly nourished dogs,

especially when suffering from distemper ; they aUay irritation,

counteract perverted and inordinate nervous action
;
given along

with port wine or ether, they prevent untoward complications

and expedite recovery. Similar treatment answers well in

chorea. Ten grains dissolved in ether, repeated several times

daUy, have been used with benefit by Mr. Thomas A. Dollar, in

sciatica in the horse. Quinine given with cathartics is be-

lieved to increase their activity ; but its actions in combination

have as yet been imperfectly studied.

Doses, etc.—Of quinine disulphate, or the cheaper uncrystal-

lisable quinodine sulphate, horses take grs. x. to grs. xx.

;

cattle, grs. xx. to grs. xl. ; sheep and pigs, grs. v. to grs. x.

;

and dogs and cats, gr. i. to grs. v. Quinidine is used in the

same doses ; cinchonine in double the quantity. These doses

are repeated thrice a day-; and when given as a tonic should be

persevered with for some days, and alternated with other tonics.

They are given in the form of piU, conveniently administered to
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the dog in a spoonful of tliick gruel or a piece of meat. The
solution in water, acidulated with a few drops of sulphuric acid,

is the form preferred in human medicine. It is frequently con-

joined with ginger, gentian, camphor, valerian, or iron, and
medical men endeavour to combine the good results of the best

mineral and best vegetable tonic by administering the citrate of

iron and quinine.

COD-LIVEE OIL.

Morrhuse Oleum. Oil from the fresh liver of Gadus
morrhua.

The fresh, carefuUy-cleaned livers of cod, and occasionally

of other fish, are placed in a boiler and exposed to steam heat

not exceeding 180°. The oil floating to the top is filtered,

cooled to 50°, and again filtered before being stored in casks.

The chief supplies come from Newfoimdland. Good samples

have a pale yellow colour, and an oily, fishy taste, which be-

comes, however, less obvious to those accustomed to take it.

The dark colour and nauseous flavour of indifferent specimens

result from exposure to high temperature, or from the oil being

extracted from stale putrid livers. Its specific gravity is '928
;

ether dissolves it readily ; cold alcohol dissolves 2 to 3 per

cent, hot alcohol 3 to 7 percent. It consists of ,80 per cent of

olein and 15 per cent of palmitin, united with propyl, a sub-

stance allied to glycerin ; small portions of cholic and butyric

acids, and other biliary matters ; acetin, a compound of acetic

acid and glycerin; less than one-half per cent of phosphorus,

iodine, bromine, and chlorine, with phosphoric and sulphuric

acids, Hme, magnesia, and soda (Eoyles' Mat. Med.) A drop of

sulphuric acid, added to a few drops of cod-liver oil in a por-

celain cup, develops a violet colour, which passes to yellow or

brown-red, depends upon the presence of cholic acid, and

indicates the source but not the purity or goodness of the oU.

AdioTbS wnd Uses.—Cod-Uver oil is nutrient, tonic, and

alterative. Like other fixed oils, large doses cause deKinge-

ment of the bowels and purgation ; but small and repeated

doses are saponified and assimilated, become- a source of heat

and of force, nourish the nervous and other organs, increase

intercellular fat, and usually add to the patient's weight.
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Dr. Pollock published in the Lancet (5th Novemlber 1853)

some interesting experiments, made by an Essex agriculturist,

regarding the fattening action of cod-liver oil on pigs, sheep, and

cattle. Twenty pigs, separated from a lot of three hundred,

averaging in weight from j&ve to fifteen stones, received two

ounces of oil daily, with as much meal as they pleased. The

rest of the lot were treated in exactty the same manner, but

got no oil. Those receiving the oil are stated to have consumed

less food, and when killed " weighed the heaviest, and made

the most money in the London market, the fat being firm and

white. When the daily allowance of oil was increased to four

ounces per day, the fat became yellow, and the flesh acc[uired a

fishy taste." For small pigs an ounce daily was found the most

economical quantity. An ounce given daily to sheep induced a

decided improvement in the quality both of the fat and flesh
;

while cattle receiving on an average about half a pint daily are

stated to have eaten less food, and paid better, than when
treated in the usual way. The oil, it is mentioned, cost from

2s. 8d. to 3s. per gallon; and in some comparative experiments

is said to have proved itself superior to sperm oil. These

experiments deserve to be repeated. As they stand, they con-

firm the fact, admitted by aU scientific agriculturists, that a cer-

tain quantity of oleaginous material is essential to the speedy and

economical fattening of animals. They do not, however, suffice

to establish the individual superiority of cod-liver oil. Equally

satisfactory results might have been obtained from the use of

linseed, lard, rape, or other mild iixed oils.

As a nutrient tonic, cod-liver oU, in human patients, is, how-

ever, preferred to other oils, mainly on account of its readily

assimilable nature,—a property probably depending upon the

bihary matters associated with it. It is extensively prescribed

in debilitating and chronic complaints, accompanied by faulty

nutrition, in the several forms of scrofula, in epilepsy, chorea,

and various nervous disorders associated with weakness. It

may be advantageously given to dogs and cats in scrofulous

disorders, protracted cases of distemper, inveterate skin disease,

epilepsy, chorea, and chronic rheumatism, especially that

variety known as kennel lameness, and depending upon damp,
bad feeding, and faulty nutrition. I have given two-ounce

doses twice daily to delicate horses, thriving badly after
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influenza and strangles. It helps the recovery of cattle from

pleTiro-pneumonia and chronic rheumatism; but for such

disorders among cattle, sheep, and horses, it is usually super-

seded by linseed or oil cakes. Dr. Pollock's Essex correspondent

mentions that, like other oils, it materially relieves broken-

winded horses.

Doses, etc.—Horses take fgij. ; cattle, fgij. to f§iv. ; sheep

about fgj.; pigs, £3iv. to fgi. ; dogs, f3i. to f3iv.; cats, about fgi.

The doses may be repeated twice a day, a];id persevered with, if

required, for weeks. To remove disagreeable flavour, and pre-

vent nausea, it is given in mUk or gruel, beat up with an

egg, conjoined with soifl.e aromatic, mixed with lime water, or

better still, with ether, and swallowed immediately after other

food.

COLCHICUM.

Autumn Crocus. Meadow Saffron. Fresh corm or

bulb and seeds of Colchicum autumnale.

Nat. Ord.—Colchicacese or Melanthacese. Sex. Syst.—Hexandria Trigynia.

The autumn crocus grows wild on lawns and coarse wet

pastimes, in mild moist localities, and is cultivated in many
gardens. It has an annual stem ; Ulac or purple flowers,

numerous round, brown, bitter, acrid seeds, about the size of

millet ; and a biennial root, which, towards June, and when

about a year old, produces near its lower end a small bulb.

This offshoot gradually increases in size, sends up in autumn a

flowering stem, and in spring the familiar crocus leaves with

the seed vessel. By July it attains its full growth, being

about the size of a walnut, and .beginning in its turn to form a

young bulb. Meanwhile the parent bulb has been gradually

wasting, until, during the second summer of its own existence,

it becomes a dry, shrivelled, shapeless mass, attached to the

lower surface of its full-grown progeny. Previous to this,

generally during the spring months, it sometimes produces one

or two small immature bulbs, which, after separation from the

parent bulb, probably require several years to come to perfec-

tion. The corm or bulb, which is the chief officinal part of the

plant, is usually taken up in June or July, when plump, rich

in starch, and about a year old. But although more shrivelled
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and watery, it is now believed that their medicinal activity is

greatest in autumn during or after inflorescence, and that they

then keep for years, if. dried entire in the sun or air

(Utickiger and Hanbury). The bulbs in their plump state

are generally sliced transversely, dried at a temperature not

exceeding 150°, and stripped of their brown integument.

The slices are kidney-shaped, about two inches long, and an

inch wide, are grayish-white, dry, firm, and starchy, with a

bitter acrid taste. They yield their active principles to spirits and

vinegar, which is their cheapest and handiest solvent. The

bulbs contain about 70 per cent of water, 10 of starch, with

lignin, gum, and a bitter, crystaUisable, poisonous alkaloid,

called Colchicine (C17 Hjg N O5) present also in other parts of

the plant, and nearly 100 times more active than the fresh

bulb. Sulphuric acid colours it yellow-brown, nitric acid dyes

it violet, passing through various hues to yellow. It resembles

veratrine, but is more soluble and crystaUisable, and does not

cause sneezing.

Actions and Uses.—Colchicum in large doses is an irritant

and sedative; medicinal doses are emetic, cathartic, diuretic,

diaphoretic, and sedative. It nearly resembles the other

Melahthacese, Veratrum album, V. viride and cevadilla, and is

allied to aconite, which develops, however, sedative actions,

without the objectionable irritant effects.

The powdered corm, or any active preparation, irritates the

skin, or other part to which it is applied. Eaten, whether in

the green or dried state, it excites gastro-intestinal irritation.

Mr. Broad, of Bath, in the Veterinarian for April 1856, records

two cases of horses dying from eating in their hay the stalks,

leaves, pods, and seeds of colchicum. Colic, tympanitis, and
great dulness supervened, with death in twenty-four hours

;

and on post-mortem examination, " inflammation and patches

of erosion " were found on the mucous membrane of the stomach.

Mr. Broad also mentions the poisoning of eight two-year-old in-

calf heifers, which suffered from tympanitis, purging, feeble

pulse, and coma. Three died in about twenty hours, and the

mucous membrane of the stomachs^ exhibited patches of inflam-

mation and erosion. M. Barry, in the Becueil de MMecine
VMrinaire for December 1862, records the case of a cow and
heifer in Aisne, which ate some cut grass containing a consider-
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able amount of meadow saffron. In a few hours they had

violent colic, profuse and bloody diarrhoea, tenderness of the

abdomen, coldness of the surface, and prostration. The cow

recovered; the heifer died from irritation and exhaustion irt three

days. A number of cows ate small quantities of colchicum,

suffered from colic and diarrhoea, but recovered "when treated

with emollient drenches and mild saline mixtures. In the

Veterinarian for August 1864, three cattle eating colchicum

are reported to have shown dulness, stupor, grinding of the
' teeth, dilated pupils, imperceptible pulse, relaxed bowels, cold

extremities, and thirst, but no gripiag pains, nor quickened

breathing. They were successfully treated by laxatives and

stimulants. In men and dogs colchicum is even more active

than in horses or cattle. Two drachms of the dried bulb

caused in dogs vomiting, bloody evacuations, diuresis, tremors

of the limbs, depression of the action of the heart, and death in

five hours, A tenth of a grain of colchicine given to a cat

occasioned salivation, vomiting, purging, staggering, extreme

languor, cohc, and death in twelve hours. Post-mortem exa-

mination disclosed iuflanunation of the stomach and bowels,

with extravasation of blood (Christison on Poisons). The

emetic and cathartic effects of colchicum are violent and irre-

gular ; and its diuretic action is uncertain. Its sedative influ-

ence, best developed by the administration of small and frequently

repeated doses, conjoined with alkalies or saUnes, caused its

recommendation by the late Mr. Hallen, 6th Dragoon Guards,

and by Mr. Phillips, 7th Hussars, in the treatment of rheu-

matism and rheumatic influenza, especially in those subacute

cases in which the inflammation flies from joint to joint. Other

British and foreign authorities speak favourably of it in consti-

tutional ophthalmia.

Boses, etc.—^For horses, the dose of the powdered corm or

seed is 3ss. to 3j. ; for cattle, 3j. to 3ij. ; for sheep, grs. x. to grs.

XXV. ; for dogs and pigs, grs. ' ij. to grs. viij. The powder is

given with small doses of nitre, and a convenient solution is

made with one part of colchicum, six or eight of vinegar, and

a little spirit.

T
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COPPER AISTD ITS MEDICINAL COMPOUNDS.

Copper. Cuprum. Cu.

Copper is a brilliant red metal, found native near Lake

Superior in ISTortli America, crystallised in octoliedrons or cubes.

It has a spec. grav. of 8'95, a nauseous styptic taste, and an

unpleasant odour, especially when rubbed. It is malleable and

ductUe, constitutes 95 per cent of the material of our bronze

coinage, which is made up of four of tin and one of zinc. Brass

contains about two-thirds of copper and one-third of zinc. Its

principal ores are the copper pyrites, a double sulphide of

copper and iron, and the carbonate or malachite; its officinal

salts are the sulphate, iodide, and acetate. Copper forms two

series of salts, the cupric containing one, the cuprous two,

atoms of copper. The cupric salts, when hydrated, have a

green or blue colour. In acidulated solution copper is dis-

tinguished by the following test :—Hydrogen sulphide and

ammonium hydrosulphide give black precipitates of copper

sulphide (Cu S)
;
potash or soda, a greenish-blue precipitate

of cupric hydrate (CuO, Hj 0), insoluble in excess, but blackened

by heat ; ammonia, a similar precipitate, which redissolves on

further addition of the precipitant, forming a deep blue liquid

(Cu SO4, 2H3N) ; and potassium ferrocyanide, a chocolate-brown

precipitate of copper ferrocyanide (Cuj Fey). Another good test

is to place in the solution of the copper salt a piece of polished

iron or steel, which quickly becomes coated with a red crust of

metallic copper.

Actions and Uses.—Large doses of salts of copper are irri-

tant and caustic; medicinal doses are astringent and tonic.

The activity of the several salts differs according to their solu-

bility. They resemble compounds of silver and zinc. Copper
is a constant constituent of the parenchymatous organs even of

the foetus. So long as it remains metallic it is devoid of poisonous

action. Drouard gave an ounce of finely divided copper to

dogs of different sizes and ages, but none experienced any
inconvenience (Pereira). Two drachms of oxide had no effect

on dogs beyond occasional vomiting and diarrhoea. But as

with other metals, so soon as copper is converted into a soluble
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salt, it produces irritant and astringent effects. Dogs tolerate

10 to 15 grains of snlpliate or acetate; but 40 to 60 grains

iaduce loathing of food, diarrhoea, and in some instances death

{Practitioner, July 1877). The soluble salts are absorbed; are

difPased as an albuminate ; like other metallic poisons, accumu-

late in the liver, spleen, and kidneys ; and are slowly elimi-

nated by the liver and skin, mainly by the intestines and

kidneys. Animals despastured in the neighbourhood of copper-

smelting works are occasionally affected by loss of appetite,

impaired digestion, faUing off in condition, hectic fever, and

diseases of the bones—effects depending partly on the ingestion

of smaU. quantities of copper, but chiefly upon the arsenic

which these smelting furnaces evolve in considerable amount.

(See p. 180.) Injurious effects, such as frequently take place

in the human subject, have also occurred in the lower animals,

especially in pigs and dogs, from the use of food or drink

which has acquired a cuprous impregnation from being boiled

in copper vessels, and allowed to remain in them while cooling.

Acid and fatty matters are most apt to become thus contami-

nated, and especially if kept long in contact with copper, which

at the same time is freely exposed to air and moisture.

Copper Sulphate. Cupri Sulphas. Cupric Sulphate. Blue

Vitriol. Blue Stone. Vitriol of Copper. Cu SO4, 5H2O.

Copper sulphate is got by dissolving the black oxide in

sulphuric acid, by boiling metaUic copper with diluted sul-

phuric acid, and on the large scale by roasting copper pyrites

(Cuj S, Fe2 S3), when both the copper and iron are oxidised

into sulphates ; at the red heat used, the iron sulphate is

decomposed, and the copper sulphate crystallised from a hot

watery solution. Blue vitriol made from pyrites always con-

tains iron, which does not, however, interfere with its medicinal

uses. It occurs in large blue double oblique rhombic prisms,

has a spec. grav. of 2 '2, and a strong styptic metallic taste.

Exposed to the air it effloresces and becomes covered with a

greenish-white powder of carbonate. It is insoluble in alcohol,

but soluble in about two parts of boUing and four of temperate

water. The ordinary blue vitriol, exposed to a temperature of

400°, loses its water of crystallisation, becomes a yeUow-white
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powder (Cu SO4), and is used for testing alcohol and other

liquids for water, which it seizes, regaining its blue colour.

Actions and Uses.—Large doses produce fatal gastro-enter-

itis. Eepeated full doses induce colic and chronic intestinal

irritation ; but, unlike lead salts, do not cause nervous dis-

orders. Medicinal doses are astringent, tonic, and antiseptic.

For carnivora it is a prompt emetic. Externally it is used as a

stimulant, astringent, and caustic ; it is an effectual antiseptic.

Hertwig mentions that large doses (above twelve drachms

for horses and cattle, one drachm for sheep or swine, and half a

drachm for dogs) cause indigestion and impaired appetite ; in

carnivora, vomiting and diarrhoea ; the evacuations are tinged

green or blue, and mixed with blood ; and there usually fol-

lows fatal inflammation of the stomach and intestines. Drouard

found that sixty grains retained in the stomach of a dog killed

it in half an hour, but left little appearance of inflammation.

Mitscherlich foimd that two drachms speedily killed dogs,

leaving " blueness of the villous coat of the stomach, mingled

with brownness, the apparent effect of chemical action." A
drachm applied to a wound caused ia dogs rapid prostration,

and death in four hours. Injected into the jugular vein, it

speedily reduces and arrests the action of the heart, fifteen

grains proving fatal in twelve seconds (Christison on Poisons).

In poisoning by copper salts the appropriate remedies are

white of egg, milk, and other albuminoids, which form insoluble

innocuous albuminates ; iron filings, which attract and fix the

copper ; or potassium ferroeyanide, which produces an insoluble

harmless salt. Copper salts become absorbed, are detected in

the blood and most of the internal organs, exist there probably

as albuminates, remain in considerable amount even weeks after

the medicine has been ceased ; and are eliminated chiefly by the

bowels and kidneys.

Copper sulphate is much used in cases of atony and exces-

sive mucous discharges, and especially amongst cattle, in which
milder tonics and astringents are sometimes comparatively use-

less. No astringent is so generally effectual in inordinate dis-

charges or haemorrhage from the bowels. In glanders and
farcy, purpura and typhoid fever in horses, it usually arrests

abnormal secretion, improves the appetite, increases general

vigour, and where it does not cure, it often retards a fatal
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result. In such cases it is conjoined or alternated with spirit-

uous or ammoniacal stimulants, and with iron salts. Where
the bowels are much relaxed, as in chronic diarrhoea or dysen-

tery, it is prescribed with opium. Given in bolus, repeated for

several consecutive mornings, and admiaistered fasting, it is a

useful general vermifuge for the horse. Amongst dogs and cats

in narcotic poisoning, either the copper or zinc sulphate is

resorted to as the most prompt and active of emetics. As a nerve

tonic and antispasmodic, small repeated doses are serviceable

for dogs affected with epilepsy and chorea. Applied externally,

Kke silver nitrate, it stimulates mucous or abraded skin sur-

faces, and forms with their albuminoids a protecting pellicle,

under which healiag goes on satisfactorily. It is a useful stimu-

lant and astringent ia chronic purulent ophthalmia, morbid

conditions of the Schneiderian and other mucous membranes,

scurfy affections of the skin, and superficial haemorrhage from

minute vessels. As a stimulant and escharotic, it is used in

fistulous wounds, farcy buds, exuberant granulations, and foot-

rot in sheep. It is a capital antiseptic, standing next in effi-

cacy to zinc, iron, and mercury chlorides, and especially

serviceable where foul organic matters are largely mixed with

water. On account of cheapness, zinc chloride is, however,

generally preferred.

Doses, etc.—As a tonic and astringent horses take from 3i.

to 3ij. ; cattle, 3i. to 3iv. ; sheep, grs. xx. to grs. xxx.
;

pigs,

grs. V. to grs. x. ; and dogs, gr. -^ to grs. ij. These doses,

repeated twice or thrice a day, are administered either in bolus

or dissolved in some mucilaginous solution. As a prompt emetic

for the dog, the dose is grs. vi. to grs. x., dissolved in water

;

for pigs, about double that amount. For external purposes, the

powder or a watery solution is used. Shepherds make a useful

ointment for foot-rot by mixing equal weights of powdered

blue vitriol, gunpowder, and hogs' lard. A more convenient

and adhesive application is prepared by carefully mixing over

a slow fire one part of powdered vitriol with three of tar.

Copper Ammonio-Sulphate. Cuprum Ammoniatum. Cupric

Ammonio-Sulphate.

The ammonio-sulphate is generally prepared by triturating

copper svilphate and ammonium sesqui-carbonate until effer-
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vescence ceases, wrapping the mass in bibulous paper, drying

it, and preserving it in closely-stoppered bottles. It is a mix-

ture of tbe double sulphates and carbonates of copper and

ammonium, with an excess of ammonium-carbonate, which ren-

ders the double salt soluble. It may be prepared in a hydrated

state by adding ammonia to a solution of copper sulphate until

the precipitate first thrown down is nearly redissolved, and ia

this condition it is used as a test for arsenic. The dried salt

has an azure-blue colour, a metallic coppery taste, and a power-

ful ammoniacal odour. Unless carefully protected from the

air, it speedily loses ammonia.

ActioTis and Uses.—Its actions and uses resemble those of

the sulphate. It is rather less irritant and astringent, and may

be used in the same or somewhat larger doses. Two to four

drachms are administered to horses and cattle in influenza,

pleuro-pneumonia, consumption, and other complaints accom-

panied by atony and debility ; and one or two grains to dogs as

a stimulating nervine tonic in chorea and epilepsy.

COPPEE Iodide. Cupri lodidum. Cupric Iodide.

Although not mentioned in the Brit. Phar., copper iodide is

noticed in Morton's V^eterinary Flmrmacy, and in Professor

Tuson's Veterinary PJiarmac(ypceia. It is the by-product

remaining from the preparation of iodine, by mixing copper

sulphate with the familiar iodine ley ; and is also obtained by
mixing solutions of copper sulphate and potassium iodide. It

is a fawn-coloured salt, has a disagreeable, styptic, coppery

taste, evolves an odour of iodine, and consists of a mixture of

copper iodide and free iodine. It was introduced. into practice

in the belief that it possessed the conjoined actions of its two

constituents. But its effects in large doses, in which its charac-

teristic 9,ctions should be most obvious, resemble those of other

copper salts, and bear no analogy to those of iodine. It has

been recommended as a stimulating tonic in glanders, farcy,

" and chronic oedematous enlargements of the legs," and as an
astringent in ill-conditioned ulcerations and inveterate grease

(Morton's Pharmacy). There is, however, no sufficient evidence

of its superiority to the sulphate.
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Copper Subacetate. Copper Oxyacetate. Verdigris. Blue

Verdigris. iErugo. Cu 2C2H3O2, CuO, 6H2 0.

Chemists describe five acetates of copper. Of the sub- or

di-acetate two varieties are made—one in this country, distin-

guished by its green colour ; the other abroad, especially in the

south of France, of an azure-blue colour. It is usually prepared

by placing plates of copper in layers, alternated either with

woollen cloths saturated with acetic acid, or, according to the

foreign method, with the moistened husks of the grape and the

refuse of the wine process. Exposed for about a month to the

conjoined action of air and acid, verdigris is formed as a paste

on the copper plates.

Properties.—It occurs either in amorphous masses or powder,

is either blue or green according to, the mode of its preparation,

and has the taste and odour of a copper salt. It remains un-

changed in air ; when heated it gives off water, acetic acid, and

acetone, leaving a residue of oxide and metal. Treated with

hydrochloric acid, it should not leave more than five per cent

of residue undissolved.

Actions and Uses.—Like other copper salts, verdigris is an

irritant poison. When swallowed it irritates the alimentary

canal and the several channels by which it is excreted. It is

emetic, astringent, and tonic, but rarely used internally. It is

employed externally as a caustic, stimulant, astringent, and

antiseptic. Drouard exhibited twelve grains to a 'strong dog

while fasting, and observed aversion to food, efforts to vomit,

diarrhoea, listlessness, and death in twenty-two hours. In some

cases paralysis of the hind extremities was also observable, but

in none was the stomach much inflamed. The neutral acetate

(Cu 2C2 H3 O2, H2O) appears even more active ; for Orfila

found that twelve to fifteen grains given to dogs further pro-

duced convulsions, tetanus, sometimes insensibility, and death

within an hour (Christison on Foisons). Hertwig observed

that one ounce administered to a horse caused colic, with

acceleration of the pulse; and that, two ounces, given some

hours after, aggravated these symptoms, causing first accelera-

tion and then depression of the pulse, debility, and, after six

hours, convulsions and death. If prescribed, the doses are the

same as the sulphate. The external uses are also the same.
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It is applied in the form of powder, solution, and ointment,

which is made with one part of verdigris and eight or ten of

lard or of resinous ointment. The acetate, like the sulphate,

forms an effective dressing for foot-rot in sheep when mixed

with three or four parts of lard, oil, or tar.

CEEASOTE.

Creasotum. Kreasote. A mixture of volatile oils obtained by

the distillation of wood tar.

—

Brit. Phar.

Creasote is one of the products of the distillation of wood

tar ; is present in wood and peat smoke ; and confers on these

substances their weU-known antiseptic properties. Tar from

hard woods, especially from beech, yields more creasote than

that from the coniferse. Coal tar yields the analogous body

carbolic acid, now generally preferred on account of its cheap-

ness. The tedious and complex process by which creasote is

generally obtained from wood tar is followed only on the large

scale. A simpler process consists in distilling tar into a barrel

half filled with water, removing the lighter oil which floats on

the water, adding sulphuric acid to the heavier residue, boiling

the mixture, exposing it to the air for three days, with frec[uent

stirring, and distiUing it repeatedly. Tar of good quality con-

tains 20 to 25 per cent of creasote (Gregory).
'

Properties.—Creasote is a mobile, oily, neutral fluid, with

the spec. grav. l'07l; colourless and transparent when first

prepared, but, unless very pure, soon becoming brown. It has

a strong, persistent, smoky odour, and a pungent, acrid taste,

with a sweet after-taste. It consists chiefly of kreasol (Cg Hjq Oj),

with smaller amounts of phenic acid and several allied volatile

oils. It requires for solution 130 parts of water, but readily

dissolves in alcohol, ether, acetic acid, and volatile oils. It

coagulates albumin, whitens and corrodes the skin and other

animal tissues, and forms with them insoluble compounds,

which resist putrefaction. A slip of deal dipped in creasote,

and afterwards in hydrochloric acid, on exposure to air shortly

acquires a greenish-blue colour; dropped on white filtering

paper, and exposed to a heat of 212°, it leaves no translucent

stain {Brit. Phar) Impure carbolic acid and other coal tar
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oils, sometimes mixed with or substituted for wood creasote,

are distinguished by their greater solubility in water, glycerin,

and potash solution ; by their solidifying at low temperatures

;

by their not affecting a ray of polarised light, which creasote

turns to the right ; by their producing a jelly when shaken

with collodion, which does not affect wood creasote ; by their

watery solution giving a blue colour, with a neutral iron per-

chloride solution which does not discolour the watery solution

of wood creasote (Professor Attfield).

Actions and Uses.—Creasote is an irritant narcotic poison
;

it is prescribed as an antiseptic and astringent ; it acts exter-

nally as an escharotic* stimulant, astringent, insecticide, and

antiseptic. Its actions and uses are those of carbolic acid.

Its irritant, inebriant, and antiseptic properties ally it to alcohol

and oil of turpentine.

Three drachms given to horses caused slight and temporary

feverishness, and imparted to the breath a creasote odour

(Hertwig). Thirty drops given to dogs by Sir J. E. Cormack

caused uneasiness, copious salivation, vertigo, muscular twitch-

ing, convulsions, enfeebled and fluttering action of the heart,

laboured breathing, diminished 'sensibility, dulness, and stupor.

The symptoms came on within a few minutes, and continued

for two or three hours. For a day or two, however, irritability

of the stomaeh, occasional vomiting, and dulness, were still

obsprvable. Two dogs got two drachms each, and died within

three hours, evincing, besides the symptoms above mentioned,

violent convulsions and complete coma. A rabbit was thrown

into convulsions and died within a minute, from the effects of

thirty drops {Treatise on Creasote, Harmian Prize Dissertation,

1836). It is rapidly absorbed; poisonous doses stimulate,

derange, and eventually paralyse the spinal cord, and destroy

life by arresting respiro-cardiac functions. In fatal cases the

heart and lungs are much engorged with blood. The stomach

and intestines are slightly inflamed, particularly when the ani-

mals have survived for some hours. It passes from the body

by most of the excreting channels, but chiefly in tlie urine, to

which it communicates its odour, and furnishes indican. In

poisoning eases the treatment is the same as for carbolic acid.

Medicinal Uses.—Small repeated doses arrest undue fer-

mentative changes in the stoma^ch, and hence are useful in
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some forms of indigestion, and in dogs in chronic vomiting. A
few drops inhaled with steam prove soothing in bronchitis and

chronic lung complaints, especially when accompanied by ex-

cessive and foetid discharges. At the Edinburgh Veterinary

College some years ago creasote was used in many cases of con-

tagious pleuro-pneumonia among cattle, in doses varying from

twenty to eighty drops, dissolved in volatile oil or acetic acid

;

and with some temporary advantage in relieving the distressed

breathing and irritable bowels. Like almost every other article

of the materia medica, it has been tried in glanders in horses,

but without any very striking results. Cases of farcy and nasal

gleet, with enlarged glands and foetid discharge, are sometimes,

however, benefited by giving daily a drachm of creasote, with

thirty minims of sulphuric acid, made into a ball with linseed

meal. In that form of diabetes insipidus common in horses

it usually does harm rather than good. With chalk, catechu

mixture, or a little laudanum and some aromatic, it is useful

in checking diarrhoea and dysentery. Carbolic acid has super-

seded creasote for its several uses as an antiseptic, stimulant,

and astringent for wounds, as well as for an escharotic in caries,

scrofulous tumours, fistulse, canker, thrush, and foot-rot.

Diluted with spirit and water or vinegar, it is occasionally used

both externally and internally to relieve the itching and remove

the scurf of chronic eczema, prurigo, and psoriasis. It destroys

vermin infesting the skin. For mange and scab, Gerlach

advises an ounce of creasote, dissolved in fifteen ounces of

spirit and forty of water, Human patients suffering from

toothache depending on caries, are often relieved by a drop

cautiously placed in the hollow of the tooth, where it unites

with the albiuninoid matters protecting the irritable nervous

pulp from the action of air and irritants. As an antiseptic, it

stands next in order after cresylic and carbolic acids, and is

believed to have been the essential agent used in embalming
the Egyptian mummies. Although a reliable antiseptic, it has

little power as a deodoriser.

Doses, etc.—For horses, tt|^xx. to TT|_xl. ; for cattle, f3ss. to

f3ij. ; sheep, tt\_x. to iii_xx. ;
pigs, tti^v. to tt^x. ; dogs, TT)_i. to

TT\_iij. It is given in a mass with syrup, or in solution with

mucilage, acetic acid, volatile oils, or alcohol. As an escharotic

or astringent, it is applied with a camel's hair brush ; is used

Digitized by Microsoft®



A CAUSTIC, INSECTICIDE, AND ANTISEPTIC. 283

in solution in spirit or acetic acid, or as an ointment, made
witli a drachm of creasote to an ounce of lard. For skin dis-

eases, a drachm each of creasote and sulphur may be made into

an ointment with lard, or a liniment with oil. A little creasote

is sometimes added to the turpentine, hartshorn, or other emhro-

cations.

CEOTON" SEEDS AND OIL.

Croton Seeds. Crotonis Semina. The seeds of Croton tiglium.

Croton on. Crotonis Oleum. Oil expressed from the seeds

of Croton tiglium.

—

Brit. Phar.

Nat. Ord.—^Euphorbiacese. Sex. Syst.—Monoecia Monadelphia.

The Croton tiglium is a tree fifteen or twenty feet high,

growing on the Indian continent, in Ceylon, and in many islands

of the Indian Archipelago. Its fruit or nut is somewhat larger

than a hazel, of an oval triangular form, and contains three

seeds about the size of French beans, resembling the castor oil

seeds in size and shape, and, when shelled, weighing on an

average three grains each. They are brown, odourless, with a

taste at first mild and mucUaginous, but soon becoming hot and

acrid. When heated they yield irritating fumes. The thin

brittle external shell constitutes fully one-third of the weight

of the seed. Mr. Morton found by experiment that the plumee

and testse are less active than the cotyledons
{
Veterinary Record,

1846). The oleaginous seed kernel contains from 50 to 60

per cent of a fixed oil, which, when separated by expression

and purified by straining, constitutes the ofiicinal croton oil.

It is mostly extracted in London, is slightly viscid, of a

brownish-yellow colour, with a peculiar nauseous odour and a

persistent acrid taste. It is imperfectly dissolved in cold alco-

hol, but compiletely soluble in boUing alcohol, ether, the fixed

and volatUe oils. Besides the ordinary fatty acids, it contains

the volatile acids, acetic, butjo-ic, and valerianic, with the special

tiglinic (Cg Hg 0^) and crotonic acids (C^ Hg 0^. Its active

principle, existing also in the wood and leaves, has not yet been

isolated (Fliickiger and Hanbury). The residuum from which

the oO. has been expressed is sometimes used under the name

of croton cake ; but as the amount of oil retained is very vari-

able, its effects are irregular and uncertain.
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Impurities.—Croton seeds should he plmnp and well shaped,

not dry, shrivelled, or musty. The seeds of other less active

species are sometimes substituted for those of C. tigUum. The

oil is occasionally of inferior quality and dark coloured, on ac-

count of the seeds from which it has been extracted being old

or musty. It is occasionally adulterated with other oils, usually

with castor oil, which is distinguished by its perfect solubility

in cold alcohol.

Actions and Uses.—Croton is an irritant poison ; it is used

internally as an active cathartic, and externally as a counter-

irritant.

General Actions.—Forty seeds destroy a horse in seven

hours, with the symptoms of acute gastro-enteritis ; half that

quantity usually produces fatal inflammation (Hertwig). Mr.

Morton administered to two different horses sixty grains, or

twenty bruised seeds, and observed super-purgation, accelerated

pulse and respiration, injected mucous membranes, cold extre-

mities, prostration, and death in eighteen and twenty-four hours.

I have frequently seen even full medicinal doses cause, alike in

horses and dogs, very unexpected and serious irritation. In

India the seeds are occasionally given to poison horses. Orfila

gave a dog three drachms, which killed him in three hours, but

one drachm also caused fatal effects ; and even ten or twelve

grains induce violent purgation, gastro-enteritis, and death in

from four to seven hours if the oesophagus is tied to prevent

rejection of the irritant by vomiting (Hertwig). About the

same quantity of the bruised seed or oil, which proves fatal

when given to any animal internally, has the like effect when
placed in the areolar tissues, or applied to a wound. Hert-

wig states that eight drops injected into the jugular vein killed

a horse, whilst two drops killed a dbg. Moiroud says that

twelve drops injected into the veins of a horse produced in a

few miautes alvine evacuations ; and that thirty drops caused

speedy death. Fifty drops in alcoholic solution, appUed to the

belly of a small horse, caused next day alvine evacuations of

normal consistence, but three or four times more abundant than
natural, and continuing so for two days. Thirty drops had a
similar effect on sheep, fifteen to twenty on dogs (Hertwig).

The irritant action of croton is often exerted on those employed
in sheUing the seeds, frequently induciag swelling and inflam-
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mation of the face and other parts exposed to the croton dust.

In poisoning by croton, the alimentary canal is inflamed through-

out ; in horses the csecum and colon are especially affected,

usually exhibiting much extravasation of blood, and occasion-

ally patches of erosion ; sometimes the lungs are congested, and
occasionally they are inflamed. (Hertwig, and Professor John
Gamgee's Veterinarian's Vade Mecum.)

The cathartic action of croton is developed in all the higher

animals. The only purgatives comparable with it in activity

are gamboge and elaterium—a sediment from the juice of

the fruit of the sc[uirting cucumber. It operates more speedily

than aloes, and produces more frequent, full, and fluid dejec-.

tions. Tor horses, croton is, however, too violent and irritating

to be very safely or generally used. For cattle it is sometimes

valuable, operating with certainty when most other purgatives

are ineffectual, and when carefully used rarely attended with

evil consequences. For sheep, it is too irritating and depress-

ing to be generally available. For dogs and pigs it is a prompt

and effectual drastic purge, requiring, however, as in other

patients, to be used with much caution. In contact with the

alimentary mucous membrane, it induces topical irritation

;

when mixed with the biliary and pancreatic juices, these alka-

line fluids intensify its effects, and, like other fats and flxed

oilsj reduce it to an emulsion which is mostly absorbed through

the viQi into the lacteals, and carried by the thoracic duct into

the general circulation, from which it is shortly excreted through

the intestinal glandular apparatus, rousing it to increased action.

Professors Eutherford and Vignal have shown that although

causing great dilatation of the vessels of the intestinal mucous

membrane, crotOn has no special cholagogue action.

Medicinal Uses.—Croton is used as an active cathartic for

cattle suffering from fardel-bound and other forms of constipa-

tion, from torpidity of the bowels dependent on disordered states

of the nervous system, and from phrenitis and parturient apo-

plexy. It is serviceable where bulky medicines are inadmis-

sible, where animals are unmanageable, or have difficulty in

swallowing, where it is requisite promptly to produce copious

fluid evacuations and extensive counter-irritation. It is contra-

indicated in young and delicate subjects, in all debilitating

complaints, and wherever any portion of the alimentary canal
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is in an irritable or vascular state. The evil effects of overdoses

are abated by demulcents and opium given by the mouth and

rectum, by hot cloths to the abdomen, and subsequently by

stimulants to counteract depression.

Croton oil is sometimes used externally as a counter-irri-

tant. Like tartar emetic, if freely applied it speedily produces

an eruption of minute crowded vesicles, soon assuming the

character of pustules, and attended by considerable irritation,

inflanxmation, and sweUing of surrounding parts. Applied

freely, especially if the skin be thin or abraded, the oil becomes

absorbed, and produces its usual cathartic action. Although

too irritating either for horses or dogs, it is sometimes applied

to cattle, which are less apt either to be purged or blemished.

It is chiefly used in pneumonia, pleurisy, chronic glandular en-

largements, and tedious rheumatic lameness, in which I have

seen the affected joints benefited by repeated dressings, at in-

tervals of three or four days.

Doses, etc.—Ten or twelve seeds, which, allowiug three

grains for each, weigh from thirty to thirty-six grains, is the

dose for the horse, fifteen to twenty seeds for cattle, three or

four for sheep, two or three for pigs, and one or two for dogs.

Compared with other mediciaes, a croton bean corresponds in

activity with about an ounce of Epsom salts, two croton beans,

or six grains of ground seeds, with one drachm of Barbadoes

aloes. The dose of croton oil for the horse is tt\_xv. to tt\_xxv.
;

for cattle, fjss. to f3ij. ; for sheep and swine, n\_v. to iTLx. ; and

for the dog, m^ii. to TTLiij. The dose of the so-called croton cake

is generally set down as double that of the fresh croton bean

;

but, as already stated, on account of the uncertainty of its

effects, it is an ineligible preparation. The bruised seeds and
the oil are generally administered made into a bolus with lin-

seed meal, or dissolved in linseed oil. Although occasionally

used alone, they are less irritatiug and more certain and regular

when conjoined with other purgatives. In obstinate constipa-

tion or torpidity of the bowels among cattle, they are advan-

tageously given with one or two scruples of calomel, a pound
of salts, or a pint of linseed oil ; and few purgative mixtures

are more effectual. Some practitioners drop the oil in an un-
diluted state on the tongue ; but this is not advisable, as it is

apt to adhere to the tongue and fauces, causing irritation and
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inflammation. For external purposes, the bruised seeds or the

oil may be dissolved in six or eight parts of oil of turpentine

or of soap Liniment. Croton oil, added in small quantity to

any of the ordinary blistering ointments, greatly increases their

activity.

DIGITALIS.

Foxglove. The dried leaves of Digitalis purpurea, collected from

wild indigenous plants, when about two-thirds of the flowers

are expanded.

—

Brit. Phar.

Nat. Ord.—Scrophulariacese. Sex. Syst.—Didynamia Angiospermia.

Digitalis grows wild in this country and iu many parts of

the Continent, on gravelly sandy soils, in young plantations, on

hedge sides, and hill pastures. Other species have probably the

same properties as the D. purpurea, alone recognised by the Phar-

macopoeia. It is herbaceous, biennial or perennial, with numer-

ous drooping, purple-spotted, occasionally white flowers, an erect

stem one to five feet high, and large alternate ovate-lanceolate,

crenate, rugose leaves, downy, especially on their paler lower

surfaces, and tapering into winged foot-stalks. The leaves, the

officinal part of the plant, are gathered late in June or in July,

before the small round gray-brown seeds begin to ripen, and

when about two-thirds of the flowers are expanded. The leaves

of the second year's growth are generally more active than those

of the first. They are best dried in baskets in darkness over

stoves, and are then of a duU-green colour, with little smeU,

and a nauseous, bitter taste. They should be used when fresh;

twelve months' keeping greatly diminishes their activity. Exa-

mination of their botanical characters wOl detect admixture of

leaves of other plants. Both the roots and seeds are bitter and

probably active (Sir Eobert Christison). The several parts of

the plant owe their activity to the presence of digitaHn.

DigitaMn of definite composition is prepared by concentrat-

ing a tincture made from the leaves, and adding thrice its weight

of water, when a pitch-like deposit is thrown down, which, when-

dried and purified, jdelds colourless needle-Hke crystals of the

neutral bitter glucoside (Ci^ Hgo O7) (Fluckiger and Hanbury).

One hundred parts of dried leaves yield about 1'25 of this
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active principle. The digitalia of the British PharmacopcBia

—

not now regarded as a perfectly definite compound—occurs in

porous mammilated masses or smaJl scales, white, iaodorous, and

intensely bitter, readily soluble in alcohol apd chloroform, but

almost insoluble in water, dissolves in acids, but does not form

with them neutral compounds ; its solution in hydrochloric acid

is of a faint yellow colour, but rapidly becomes green. It leaves

no residue when burned with free access of air.

—

Br-U. Phar.

Actions and Uses.—^Medicinal doses contract involuntary

muscular fibre, contract especially the heart muscle and arteri-

oles ; arterial pressure is raised, and temperature is lowered.

Digitalis is hence a heart tonic and stimulaiTt ; it is also a diu-

retic. Poisonous doses, after stimulatiag, disorder, exhaust and

arrest the action of the heart, and besides induce gastric irrita-

tion and derangement. These effects depend upon its stimu-

lating the sjonpathetic, acting especially upon the cardiac

ganglia, and still more powerfully on the vagus ; whilst fre-

quently repeated or poisonous doses exhaust cardiac and capil-

lary contractions, and Idll by cardiac arrest.

General Actions.—Two ounces of the dried powdered leaves

destroyed an adult horse in twelve hours (Moiroud). One ounce,

and in some cases, six drachms of the leaves, given to horses

in bolus, caused, ia three to ten hours, loss of appetite, frequent

urination, fluid faeces, sometimes tiaged with blood, a pulse at

first full and increased, but afterwards small, slow, and irregular,

contraction of the pupils, difficulty of breathing, languor, and,

after about twelve or sixteen hours, death (Hertwig). One
or two drachms given to dogs cause nausea ; and when vomit-

ing is prevented, moaning and other evidences of abdominal

pain, diarrhoea, with green-coloured dejections, feebleness and

indistiQctness of the pulse, irregular and distressed breathing,

spasmodic efforts to empty the bladder, muscular debility, and

death (Tabouria). Pigs poisoned by decoction of the leaves

are reported to be languid, sleepy, attempting to vomit, con-

tinually straining and passing small quantities of faeces ; whilst

after death the mucous coat of the stomach and small intestiaes

is inflamed, the kidneys slightly congested, the bladder empty
{Veterinarian, March 1872). The following cases, in which I

gave fuU medicinal doses of digitalis to healthy horses, illustrate

its stimulating and deranging action on the heart, and its nause-
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ating and disturbing effect on the digestive organs, traceable to

its stimulating and deranging both the sympathetic ganglia of

the heart and the vagus.

In February 1856 powdered digitalis was given to three horses in

good health, and receiving daily 12 lbs. of hay, 5 lbs. of oats, and 5| lbs.

of bran. On the 20th they each received a drachm of the powder at 12
noon, and another drachm at 6 p.m. ; on the 21st aiid 22d one drachm
at 6 A.M., at 12 noon, and 6 p.m. ; and on the 23d a drachm at 6 a.m.—in all, nine doses of a drachm each in three days..

No. 1. Brown Mare, 3 years old

:

Feb. 20. 12 noon, pulse 38, respirations 8.

21. . 34, . .6.
22. . . 28, . .7.
23. . . 28, . .7.

On the evening of the 22d she became dull, and refused her feed.

23d, 10 A.M.—StUl dull, without appetite, pupil contracted, passing wind,
with small quantities of fluid fseces. 4.30 p.m.—Pulse 32, more distinct

than at noon, pupU considerably contracted, rather less dulness. On the

25th, two days after the medicine was withdrawn, the mare was eating,

and perfectly well again.

No. 2. Bay Gelding, three years old :

Feb. 20. 12 noon, pulse 36, respirations 7.

21. . . 36, . .8.
22. . . 30, . .6.
23. . . 32, . .6.

23d, 12 noon.—Pulse, both yesterday and to-day, slightly irregular; no
appetite, very duU and stupid, with the pupil somewhat contracted. 4.30

P.M.—Pulse 34, tolerably firm, but unequal; eating a little, and scarcely

so duU. No more digitalis being given, the animal recovered its appetite,

and by the 26th was well again.

No. 3. Brown Mare, 3 years old :

Feb. 20. 12 noon, pulse 38, respirations 8.

21. . . 33, . .7.
22. . . 34, . . 7J.
23. . . 120, . . 20.

24. . . 120, . . 25.

Towards the evening of the 22d the mare became dull, and would not

feed. 23d, 10 a.m.—Very much nauseated; nose, mouth, and ears cold
;

abdomen tympanitic, with colicky pains, and occasional pawing ;
pupil

somewhat contracted; pulse firm at axilla and heart, but not very percep-

tible at the jaw. Had four drachms of carbonate of ammonia and clysters

occasionally, the stimulant being repeated at two o'clock and four. At
4.30 P.M. she was down, much pained, attempting to roll; pulse 82, but

unequal 24th, 12 noon.^Pulse imperceptible at jaw, about 120; respi-

'rations 25, and very much laboured ; lips retracted, and saliva dripping

from the mouth; enormous abdominal tympalnitis and much pain; rapid

-

sinking; died on 25th at 11 a.m.
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Post-mortem examination made next morning at 9.30. Voluntary

muscles unusually pale ; spots of ecchymosis found in the areolar textures,

between the muscular fibres, and in places underneath the skin. Lungs

and plurse healthy; anterior extremity of lungs contained more blood

than posterior ; vense cavse contained the usual amount of dark non-coagu-

lated blood ; bronchial tubes inflamed for about six inches along their

anterior ends ; windpipe inflamed half-way up the neck, and containing

flakes of greenish pus, mixed with mucus ; no froth here, or in bronchi.

Heart pale, friable, containing a small clot ofblood in its left ventricle, and

about five ounces of non-coagulated blood in the right ventricle. A rent of

eight inches long was found in the inferior curvature of the stomach,

through which food had passed into the omentum ; the mucous membrane

of the stomach was quite healthy ; the organ itself very large, but collapsed,

in consequence of the rupture ; the intestines were pale and flaccid, and

contained enormous quantities of food and gas, but their mucous mem-
brane was quite healthy. The kidneys and generative organs, with the

brain and spinal cord, were perfectly healthy.

Eecent observations made both with digitalis and digitalin

indicate that they are rapidly absorbed and exert their action

by whatever channel they gain access to the body. Nothing is

known of their effects on the blood. ' They are excreted chiefly

by the kidneys. Properly regulated doses stimulate both the

sympathetic and the vagus, the latter more powerfully. They

thus increase the contractile force of the heart, and diminish

the calibre of the blood-vessels. This power of cdiitracting

involuntary muscular fibre allies them to ergot, which, however,

exerts its effects chiefly on the abdominal and pelvic viscera.

Whilst ergot specially contracts the uterus, digitalis specially

contracts the heart, arteries, and stomach. It differs from

strychnine in contracting involuntary instead of voluntary

muscle. (Dr. John Harley, Eoyle's Mat. Med., 6th Edit.)

Dr. J. M. Pothergill, experimenting on birds, fishes, and

frogs, found that digitalin firmly contracted the ventricles,

depending apparently on stimulation of the cardiac ganglia,

resembling in this respect the effects of upas antiar, hellebore,

belladonna, and caffein, and directly opposed to aconite and Cal-

abar bean, which cause dilatation of the ventricle. (FothergUl

and Einger.) This knowledge of the physiological action of.

digitalis makes clear its somewhat diverse effects, and demon-

strates how poisonous doses powerfully stimulate the heart,

throwing it into fatal tetanic spasms ; how smaller, but stiLl

excessive, or too frequently repeated, doses, by prolonged over-

stimulation, destroy the co-ordinating power, and induce irregu-
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larity and intennittence of the pulse, with increased frequency,

reaching in horses to 130° and 140° beats per minute; and

again, how carefully-regulated medicinal doses, exerting a

moderate stimulant or tonic effect, quiet and control the irri-

table, irregular, or weakly heart.

Medicinal Uses.—^TranquiUising the heart, and diminishing

the calibre of the blood-vessels, digitalis, especially if conjoined

with salines, is useful at the outset of inflammatory attacks, in

antagonising congestion, increasing arterial pressure, and lower-

ing temperature. When the heart is enfeebled, as in horses

suffering from influenza or other exhausting diseases, in cattle

from pleuro-pneumonia or rheumatic fever, in dogs from dis-

temper or over-work, digitalis imparts greater expulsive power

to the ventricles, and greater tone to the enfeebled capillaries,

and thus renders the irregular and weakened circulation steadier,

slower, and stronger. It further usually relieves any difl&culty

of breathing or dropsical effusion which has resulted from the

imperfect action of the heart. In such cases digitalis is use-

fully conjoined with potassium chlorate or nitrate, with alcohol,

ether, or ferric chloride. Palpitation in horses, restJting from

over-exertion, to which the animals are unused, or from fast

work performed shortly after a full meal, occasionally persists for

several days ; the violent noisy impulse of the heart, accom-

panied by lifting of the flanks, comes in paroxysms ; frequent

small doses of digitalis usually effectually control such inordinate,

tumultuous functional disturbance. In dilatation of the heart,

with insufficiency of the mitral valves, carefully-regulated doses

of digitalis abate dyspnoea, the cold extremities, venous pulse, and

oedema. In hypertrophy of the left ventricle—common in

hard-worked, aged horses—and even when accompanied by a

slight amount of valvular disease, the full, strong, intermittent

pulse is usually moderated, its unduly forcible impulse quieted,

and the breathing relieved by digitalis. When, in such cases

of hypertrophy, the pulse is full and strong, a few smaU doses

of aconite may first be tried. In pericarditis, after the more

acute symptoms have been subdued with salines, digitalis

lessens the embarrassed breathing and the friction sound.' In

endocarditis, occurring occasionally in cattle, it renders the

heart's beat more regular, and gives more fulness to the small

thready pulse. With nutrients frequently administered, it
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sustains the action of the heart, and reduces excessive tempera-

ture in continued and typhoid fever in horses. Quieting and

regulating the action of the heart, and contracting involuntary-

muscle, especially of the arterioles, it is recommended in

haemorrhages, especially from the lungs and stomach. Professor

Dick's celebrated recipe for thick and broken wind consists of

thirty grains each of calomel, digitaUs, opium, and camphor,

and the ef&cacy of the prescription in great part depends upon

the calomel regulating the bowels, whilst the other three

ingredients abate the irritability of the heart so notable in

such cases. Where the medicine was to be persisted with

daily for a week or longer, the Professor usually advised the

omission of the calomel. Digitalis relieves many cases of

dropsy, by regulating the heart action, and contracting dilated

capillaries, as well as by its direct diuretic effect,- which Dr.

Lauder Brunton ascribes to a special action on the Malpighian

tufts. (Dt-Ij. BTunton on Digitalis, 18 &8.) Diuresis is readily

determined when digitalis is given with salines—a combination

often useful in anasarca, ascites, and oedema. Applied locally,

it produces contraction of the small arteries. (Dr. Fothergill.)

The chief indications for the use of digitalis are an irri-

table, jerking, irregular, or enfeebled action of the heart, defi-

ciency of arterial pressure, venous obstruction, and regurgita-

tion. It is more suitable for chronic than acute cases. It is

of little use in difficulty of breathing or dropsical symptoms

dependent on lung disease. It does harm in cases of aortic

disease or in hypertrophy, where the pulse continues strong,

firm, and regular. The more forcible cardiac impulse which

digitalis imparts would evidently prove injurious in such

cases, and probably also in enfeebled circulation dependent on

advanced fatty degeneration. As with other tonics, it is best

tolerated in the weak and irritable states of the heart in which

it is most serviceable. It has no cumulative properties;

the idea that it had, resulted from its effects being compara-

tively slowly produced, and prolonged for ten or twelve hours,

and in the case of full doses for even longer periods. The
effects of overdoses are combated by emetics or the stomach-

pump, by small doses of ammonia and alcohol, by mustard to

the sides, friction, and external warmth, and by the subcutaneous

injection of atropine. (Dr. John Harley.)

Digitized by Microsoft®



DOSES AND MODE OF ADMINISTRATION. 293

Doses, etc.—Of the powdered digitalis leaves horses take grs.

X. to grs. XXX.; cattle, 3ss. to 3j.; sheep, grs. viij. to grs. xv.; pigs,

grs. ij. to grs. x. ; dogs, gr. i. to grs. iv. As its effects are pro-

•longed during many hours, full doses should be given only once

in twenty-four hours; smaller doses may he repeated both

night and momiug. Nausea or irritability of the digestive

organs, coldness of the extremities, unwonted force or fulness

of the pulse beats, indicate that the medicine should be stopped,

or given in reduced amount. The dried powdered leaves, which,

it is to be remembered, lose much of their activity when heated

or kept over twelve months, are prescribed, made into a bolus,

or dissolved in hot water or spirit. The British Pharmacopoeia

orders the infusion to be made by digesting for an hour thirty

graias of dried leaves with ten fluid ounces of distilled water; the

tincture, by maceration and subsequent percolation of two and a

half ounces of dried leaves with one pint of proof spirit. The
well-prepared succus or juice is one of the most reliable pre-

parations. Digitalis is given conjoiued with saliues, stomachics,

alcohol, and other stimulants, and is often alternated with iron

salts. Half a drachm, dissolved in a piat of coloured water,

with two drachms of nitre, constitutes the ordiaary cough and

fever draught used by many veteriaarians. Stonehenge ad-

vises, as a diuretic and febrifuge for a medium-sized dog

—

digitalis, gr. ss. ; Jiitre, grs. v.
;
ginger, grs. iij., made into a

bolus with liquorice powder and syrup, or with linseed flour

and water.

Digitalin is about one hundred times more active than the

dried herb. For human patients the dose is;^ to -^ of a grain.

Its concentrated form renders it very convenient for using

hypodermically. Poisonous doses cause gastric derangement,

throw the heart into violent and disorderly contractions, and

shortly arrest its movements ; animal temperature is reduced.

Medicinal doses regulate and quiet irritable, enfeebled heart-

action, sometimes reduce by one-fourth, and even by one-half,

the number of beats, and contract the involuntary muscular

fibres of the blood-vessels.

Professor Charles Philips states that the leaves of the

common yew have much the same action as those of digitalis.

{Mat. Med. and Therapeutics, 1874.)
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Ergota. Spurred or Homed Eye. Secale comutum. Ergot.

The sclerotium (conjpact mycelium or spawn) of Clavi-

ceps purpurea (Tulasne), produced withiii the palese of

the Common Eye. Secale cereale.

—

Brit. Phar.

Nat. Ord.—GraminaceEe, Sex. Syst.—Triandria Digynia.

Ergot attacks not only rye but the other Graminacese, the

Cyperacese, and palms. The earliest symptoms occur ahout the

time of hlooming, when the ears of the rye exhibit drops of

yellow, sweet, fungous slime, called honeydew, which attracts

ants and beetles, and which after a few days dries up. The

soft ovaries of the grains attacked are meanwhile covered and

filled by the white, spongy, felted-together cells, the mycelium

of the Claviceps purpurea. The grain is disintegrated ; at its

base the mycelium cells separate, swell, solidify, and form a

compact dark violet body, which, as it grows in a curved, horn-

like shape, protrudes from the palete, and constitutes the ergot.

The further history of this biennial fungus, investigated by
Tulasne, shows that it reaches its fully developed scleroticum or

ergot stage early in July ; usually remains in a quiescent state

during the winter ; on moist mould in March or April pro-

duces fruit heads of the perfect fungus, the Claviceps purpurea,

which after a few weeks is agaia ready to distribute its

spores. Close damp weather and undrained soils favour the

development and distribution of these ergot spores, as of

other fungi affecting plants. The injury done to the rye

crop by ergot varies much ; sometimes only a few grains in

each head are diseased, sometimes scarcely one is altogether

sound; five to ten on an average are affected. Ergot is

brought chiefly from Vigo ia Spain, from Teneriffe, and from
Southern and Central Eussia. About thirty cwts. are imported

annually. (Pereira.)

Properties.—Ergot of rye is cylindrical, curved, resembling

a horn or a cock's spur ; it varies in length from one-third of

an iach to an inch and a half, and in breadth from one to four

lines ; is marked by a longitudiaal furrow on its concave side

;
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is obtuse at its ends ; lias at its apex a pale gray fragile excres-

cence, the slirivelled remains of the style, and is covered by the

gray, powdery conidia or spores. It is dark violet-coloured

fexternally, and grayish-yellow within. Its odour is dull and
musty ; its taste, at first sweet, becomes bitter and slightly

.

acrid. When dry it is inflammable, hard, and brittle ; when
moist, or long exposed to the air, it is soft, darker in colour,

and covered with acari. Its structure is made up of felted

thread-like cells, amidst which lie drops of oU. Infused in

boiling water, it forms a claret-coloured solution, retaining the

odour, taste, and actions of ergot. It contains 30 per cent of

a non-drying saponifiable fixed oil, 3 of albumin, 7 of a feebly

ixritant resin, small quantities of cholesterin sugar and red

colouring matter, with about -g^^^th part each of two bitter

alkaloids, ergotine and ecboline, the latter the more active, and

combined with the volatile ergotic acid.

Impurities.—Ergot is apt to be of inferior quality from

long keeping, especially when in powder, and from the attacks

of acari. The stock should be renewed every two years or

oftener, and should be preserved, excluded from the air, in

closely-stoppered bottles. Sulphur and camphor, sometimes

mixed with it, are of little avail in preventing deterioration.

Actions and Uses.—Ergot stimulates and contracts involun-

tary muscular fibre, acts through the sympathetic nervous sys-

tem, constricts blood-vessels; hence antagonises haemorrhage,

and, where continuously used, so closes the vessels, especially of

the extremities, that the tissues are starved, paralysed, and gan-

grened. It also exerts its contractile power notably on the

muscles of the digestive and urino-genital organs. It is used

as a general and local styptic, and as an ecbolic to promote

expulsive action of the uterus. As a vascular constrictor it

resembles digitalis, belladonna, cold, and electricity. As an

ecbolic it is allied to savin and rue.

General Uses.—Six to twelve drachms given to small dogs

produce vomiting, tenesmus, and shortly dulness, prostration of

muscular power, enfeebled pulse, convulsive twitchings and

spasms, inebriation, and coma. (Tabourin.) Three ounces proved

fatal to a terrier bitch in twenty hours. Horses, cattle, and

sheep are, however, less susceptible to its action. Thirty cows

took daily with impunity 37 lbs. for three months; two milk
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COWS had bet-ween them 9 lbs. daily, with no further evil effect

than that the butter they yielded was bad-tasted. Twenty sheep

ate daily amongst them for four weeks 9 lbs. without injury.

(Phoebus and Pereira.)

The smaller domestic animals, and patients placed in

unfavourable sanitary conditions, are, however, more susceptible

of the gradual narrowing of the blood-paths, and consequent

starving of the textures. Dr. Samuel Wright (^dinhurgk

Medical and Surgical Journal, vols. lii. Hii. and liv.) found that,

when given for several weeks to dogs and rabbits it caused

nausea, impaired appetite, a weak irregular pulse, soon becom-

ing intermittent, diarrhoea, excessive foetor of the secretions

and excretions, paralysis, particularly of the hind extremities,

enlargement of the liver, contraction of the spleen, formation of

tubercles both in the lungs and mesentery, impairment of the

special senses, wasting, and general debility. Gangrene of the

extremities is not, however, produced so readily as in man. A
dog getting two to three ounces daily survived for seven weeks,

when it had consumed in all fifty-six ounces of ergot. Dogs,

cats, and rabbits showed great aversion to it, even when it

was mixed with sound grain, or considerably diluted with

water ; and, although pressed by hunger, would scarcely eat it

of their own accord. Ergot of maize, according to Eoulin

(Professor Gamgee's Veterinarian's Vade Mecum), is very

common in Columbia, and the use of it is attended with

shedding of the hair, and even of the teeth, both of man and
beast. Mules fed on it lose their hoofs, and fowls lay eggs

without shells.

Ergot, like digitalis and digitalin, contracts the involuntary

muscles, directly constricts the blood-vessels, and thus combats
both active and passive haemorrhage. Its constricting power is

especially observable on the digestive and urino-genital organs

;

it has little direct action on the heart, in this last respect differ-

ing from digitalis. By full doses of ergot the stomach of dogs

is evacuated ; increased intestinal peristaltic movements, with
colic and diarrhoea, occur ; the bladder is hurriedly and fre-

quently emptied ; the uterus is similarly contracted, occasionally

so continuously and violently that its fibres have been torn.

These muscular contractions sometimes prematurely expel the

contents of the gravid uterus ; at the full period of gestation
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they intensify and hasten the natural labour pains. Various

competent experimenters using ergot have produced abortion in

guinea-pigs, sows, rabbits, cats, bitches, and cows. (Stills, TMra-
peutics, 2d edit.) Youatt declares that both in monogastric

animals and in ruminants he has never known ergot fail in its

action on the uterus of the parturient female. Ergoted grasses

not unfrequently lead to abortion in cows, ewes, and deer.

"

Obstetricians are tolerably unanimous in declaring that, with

few exceptions, expulsive action- soon follows its use in the

human female.

Owing, however, to insufficient doses, poor quality of the

drug, or special tolerance, such as is usually enjoyed by rabbits,

ergot is sometimes given to pregnant animals in full and

repeated doses without expelling the contents of the uterus.

Cows, bitches, cats, swine, and rabbits in all stages of pregnancy,

have got large and repeated doses without causing abortion. Dr.

Wright {op. cii.) administered half an ounce of ergot to a

terrier bitch five weeks gone with young (Experiment 37),

and the same quantity to another bitch within a few days of

pupping (Experiment 35) j both animals carried their pups

the usual time. He gave a bull-terrier bitch haK an ounce

daily during the last three weeks of pregnancy, but she also

went her full time (Experiment 38). Its effects on ruminants,

both during gestation and at other times, are always less

marked than on dogs or cats.' In the rabbit very large doses

have been given without influencing the uterus. Two and

three drachms respectively were administered daily to two

female rabbits, from the day after impregnation until par-

turition, which occurred at the usual time. During the

whole period, the rabbits were to all appearance in a healthy

state, and the young were born of good size and well

nourished.

Medicinal Uses.—^As a parturient ergot is not often needed

in the lower animals. The offspring, coming naturally at the

full period, can generally be got hold of by the hand or forceps,

and brotight away with gentle traction. When used it is in

cases where the throes are languid and occurring at long intervals,

where the animal has been in labour for some considerable time,

where no obstruction is present, and where the os uteri is con-

siderably dilated. It is unsuitable where there is malfor-
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mation either of the mother or the foetus, where the position

of the foetus prevents its ready expulsion, and sometimes also

in first pregnancies, where the uterus, roused to violent con-

tractions, may hecome injured or torn. It is sometimes pre-

scribed to get rid of uterine cysts, and hasten the expulsion of

the placenta, which in the lower animals may usually, however,

be safely and readily removed by the hand. In carefully

regulated small doses it is prescribed internally, as well as

applied locally, to give tone to the weakly relaxed uterus, and

to ward off threatened abortion. {British Medical Journal, Sept.

1872.) In conjunction with ice-bags, or other cold and styptic

applications, it is administered to constringe bleeding vessels in

uterine and other haemorrhage.

Boses, etc.—^As a parturient or styptic, for the mare or

cow, |ss. to gi. ; for sheep, swine, and bitches, about 3i- These

doses repeated at intervals of half an hour or an hour, are

given in the state of watery infusion, tincture, or liquid

extract. The simple decoction swallowed, dregs and all, is

the most economical and convenient preparation for veterinary

practice. The oil, although rejected by the British Pharma-

copoeia, is stUl occasionally used in human practice, in lingering

parturition, and also externally as a styptic and an anodyne in

rheumatism and toothache. The remarkable power of ergotine

in contracting the unstriped muscular fibres of the small arteries

and capillaries induced Dr. George W. Balfour, of Edinburgh, to

use it hypodermicaUy in five-grain doses, dissolved in ten

minims of distilled water, for arresting haemorrhage from the

lungs, stomach, and uterus. The hypodermic injection of ten

or twelve grains appears to answer in purpura in horses, and

is worthy of trial in those deadly cases of muco-enteritis in

heavy draught horses, in which blood is rapidly and abundantly

outpoured from the membrane of the large intestines. In such

cases ergotine may be conjoined with digitalis, which has a

similar power of diminishing the calibre of the capillary

vessels.
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ETHER

^ther. Sulphuric Ether. ^ther Sulphuricus. A volatile

liquid, prepared from alcohol, and containing not less than

92 per cent by volume of pure ether. (Cg H5 0, or

(C4 H5) fi)—Brit. Fhar.

Ether is prepared by heating alcohol with about one-fourth of

its bulk of sulphuric acid, purifying the crude product by agita-

tion with calcium chloride and quicklime, and redistilling. The
British Pharmacopoeia^ gives the following detailed instruc-

tions :
—

" Mix 10 fluid ounces of sulphuric acid with 12 fluid

ounces of rectified spirit in a glass matrass of at least two pints

capacity, and whilst the mixture is still hot, adapt the matrass to

a Liebig's condenser, and distil with a heat sufficient to main-

tain the liquid in brisk ebuUition. As soon as the ethereal fluid

begins to pass over, supply fresh spirit in a continuous stream

lay means of a tube passing through a cork in the matrass, and

communicating with a reservoir of spirit, on a higher level,

and furnished with a stop-cock to regulate the flow, so that the

quantity of alcohol admitted may equal that of the ethereal

fluid distilled. When 38 fluid ounces of the spirit have been

thus added, and 42 fluid ounces have distilled over, the pro-

cess may be stopped. Agitate the impure ether in a bottle

with 10 ounces of chloride of calcium dissolved in water, and

mixed with half an ounce of slaked lime. Leave the mixture

at rest for ten minutes, then pour off the supernatant fluid, and

distil it with a gentle heat until a glass bead of spec. grav. "735

placed in the reservoir begins to float. The ether and spirit

retained by the chloride of calcium, and by, the residue of each

rectification, may be recovered by distillation, and used in a

subsequent operation."

When alcohol and sulphuric acid are heated together at a

temperature of about 140°, the radicle ethyl (Cg Hj) unites

with the sulphuric acid, forming hydrogen ethyl sulphate, or

' sulpho-vinic acid and water, thus (Eoscoe) :

—

Alcohol and Sulphuric Acid yield Water and Hydrogen Eythl Sulphate.

°'h } ° +h} «°. = h} + "'hI^o.
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Further supplies of alcohol acting upon the hoiling hydrogen

ethyl sulphate separate it into ether, which distils over, and

sulphuric acid which remains behind, ready again to repeat

the process of breaking up the alcohol :

—

Alcohol and Hydrogen Ethyl Sulphate yield Ether and Sulphuric Acid.

jj I
+ jj ISO, - ^^ jjj O + 2|bU4

From the crude ether which first distils over, alcohol, water,

sulphurous acid, and ethereal oils are removed, as directed by

the Pharmacopoeia process, by agitation with calcium chloride

and slaked lime, and redistillation. The commercial ether thus

obtained has the spec. grav. -735, boils below 105°, but con-

tains about eight per cent of alcohol, which may be removed by

shaking with half its bulk of water, standing for twenty-four

hours on pure dry calcium chloride and caustic lime, and then

redistilling with gentle heat. Anhydrous or absolute ether,

with a spec. grav. not exceeding "720, is thus obtained.

Fraperties.—Absolute ether is a mobile, colourless, neutral

fluid, having a peculiar ethereal odour, and a warm pungent

taste. It is exceedingly volatile, vaporises without residue, and

from its rapid evaporation speedily reduces the temperature of

any part to which it is applied. It boils at 94"8, and remains

liquid at —146°. Its vapour is half the weight of that of chloro-

form, but two and a half times heavier than air, is exceedingly

inflammable, forms explosive mixtures with air, and hence much
care should be used in approaching it with a light. It is mis-

cible with alcohol in all proportions, and soluble in about eight

parts of water. It readily dissolves volatile oils, balsams,

resins, and next after chloroform is the best solvent for mor-

phine and other alkaloids.

Ethereal oil, oil of wine, or oleum setherum, is a yellow,

oily, neutral liquid, with a bitter taste and aromatic odour, sol-

uble in ether and alcohol, produced towards the close of the'

distillation of ether, containing ether mixed with various hydro-

carbons, and possessed of anodyne and hypnotic properties.

Acetic ether (aether aceticus, G^ H5, Cg H3 O2), scarcely ever

used by veterinarians, is prepared by distilling sodium acetate,

rectified spirit, and sulphuric acid, is a colourless, volatile liquid,

with a pleasant cider-like flavour, and soluble in alcohol and
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water. It lias no ansestlietic action ; as a stimulant is less

prompt and powerful than ether ; but is more decidedly dia-

phoretic.

Impwrities.—-When badly prepared or long kept, ether

becomes acid. The presence of alcohol or water increases the

spec, grav., and causes a dimimition, exceeding five or six per

cent, when the impure article is agitated with dry calcium

chloride and quicMime. Gently distilled with water, any

ethereal oil remains floating on the surface, and such a speci-

men when evaporated from the back of the hand evolves a

peculiar odour, which the practised sense readily distinguishes.

Absolute pure ether, poured upon white blottiag-paper, laid on

the warm hand, should evaporate rapidly, leaving neither mois-

ture nor unpleasant odoux.

Actions and Uses.—Poisonous doses are inebriant and nar-

cotic ; its vapour inhaled causes rapid anaesthesia ; it kills by

paralysing the respiratory centres. Besides being iahaled as

an ansesthetic, it is administered as a stimulant, antispasmodic,

diaphoretic, and diuretic. It is applied externally as a reTri-

gerant, anodyne, local anaesthetic, and antiseptic, and is used as

a solvent; and for other pharmaceutic purposes.

General Actions.—Like chloroform, alcohol, and oil of tur-

pentine, which it closely rfesembles, it is rapidly absorbed, acts

upon the brain, spinal axis, and sympathetic system, stimulat-

ing or narcotising according to the dose and mode of admini-

stration. It rapidly impregnates the several tissues with its

odour and taste, and is excreted by the lungs, skin, and kid-

neys, exciting them to increased action. In veterinary practice

it is chiefly valued for its stimulant action, which, though

transient, is prompt and powerful. Large doses cause brief

preliminary excitement, quickened pulse and breathing, fol-

lowed by narcosis and paralysis. Orflla gave . a dog four

drachms, securing the oesophagus to prevent vomiting, and in

ten minutes observed inability to stand, and after fifteen

minutes complete insensibility, which continued with occasional

and partial awakenings for about three hours, when death

occurred; The coats of the stomach were red and inflamed,

the posterior part of the intestines were not affected, the lungs

were gorged with black blood, the heart contained dark venous

blood, only partially coagulated. (Christison on Foisons.)
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Ether inhaled in a gaseous state causes in all animals brief

excitement, accelerated pulse and breathing, and, within two or

three minutes, rapidly deepening unconsciousness, occasionally

disturbed by clonic convulsions and muscular rigidity, which

disappear as inhalation proceeds. Ansesthesia spreads from the

periphery to the centre ; the posterior extremities are affected

before the anterior ; sensation is paralysed earlier than motion

;

when a fatal effect is produced by full doses rapidly inhaled,

the heart beats often for several minutes after respiration has

ceased. Ansesthesia is produced, although more slowly and

less effectually, when ether is rapidly swallowed or otherwise

introduced into the body. Four drachms injected into the

peritoneal cavity of a large cat produced fatal collapse in a

minute and a half. Further details as to ansesthesia are given

ia the J)reliminary section, p. 79. Etherisation has been main-

tained for upwards of an houx in horses, dogs, and other ani-

mals. A two-year-old thoroughbred fiUy, experimented on by
Mr. Barron of ISTewmarket, was fully etherised in four minutes,

and continued so for about twenty-niae minutes, during which

time the operation of neurotoniy was performed on both fore-

Hmbs without the animal evincing any pain. A donkey was

fully affected in four minutes, another in five ' minutes, and a

third in three minutes and a half, the last remaining insensible

to pain for about half an hour. {Veterinarian for 1847.)

In veterinary practice ansesthesia, however, is not always

so rapidly and successfully effected; some well-bred horses

require to be cast before they can be got to inhale the anaes-

thetic; the preliminary stage of excitement is occasionally

prolonged for some minutes ; whilst, for many hours, and even

for a couple of days, some patients continue dull and off their

feed. Dropped upon the skin, especially when in the finely-

divided form of spray, it rapidly evaporates, abstracts heat, and

causes local blanching and ansesthesia. An ounce of ether

thus applied in about three minutes ansesthises a horse's limb

sufficiently for the painless performance of neurotomy. Ap-
plied with infriction, it causes redness and even vesication.

Ether closely resembles chloroform. Its vapour being half

the weight of that of chloroform, it is more rapidly diffusible,

but more transient in its effects. As an ansesthetic it requires

to be inhaled in somewhat larger quantity, and usually for a
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longer time. It develops rather more preliminary excitement,

has a less agreeable flavour, but is stated by American and
some English authorities to be safer than chloroform, as it does

not weaken or paralyse the action of the heart. Ether is more
diffusible and actively stimulant than sweet spirit of nitre,

acetic ether, or oil of turpentine, none of which are ansesthetic.

From alcohol it is distinguished by its ansesthetic properties, and
by the rapidity with which it is excreted, and which accounts

' for its less notable restorative or nutrient action. It is hence

more suitable for combating sudden emergencies rather than

exerting, like alcohol, continuous restorative effects. Compared
with ammonia, it stimulates more notably the brain and cerebro-

spinal axis, has narcotic and ansesthetic properties, but is not

antacid.

Medicinal Doses.—-As a prompt and powerful diffusible

stimulant, ether often combats violent and dangerous depression.

It removes pain of the nervous and irritative type, especially

when unaccompanied by vascular excitement. It overcomes

those shiverings which so frequently usher in and accompany

attacks of disease. Eousing and steadyitig the action of the

heart, and stimulatuig capillary circulation, it often counteracts

congestion. In hard-worked horses, especially in towns, when
struck down by any of the forms of catarrhal fever, ether proves

serviceable ; it gives tone to the enfeebled heart, it equahses

the irregular circulation, promotes the imperfect action of the

skin and kidneys, and even helps to relieve cough. In such

cases it is usefully conjoined with alcohol, sometimes with

ammonia, gentian, or potassium salts. Overcoming nervous

derangement or torpidity, it relieves cramp, colic, tympanitis,

and stomach-staggers. In colic, asthma, and other spasmodic

affections, it is often combined with opium or belladonna. In

the later stages of inflammatory diseases, in many chronic or

subacute cases, where there is much prostration or irritability

depending on weakness, in contiaued and typhoid fevers, ether

is of service. Amongst cattle and sheep it may be given

even more freely than to horses or dogs. It may be safely

persisted with wherever it reduces the number and increases

the ' strength of' the pulsations, lowers excessive temperature,

and favours secretion. Ether is sometimes effectual in the ex-

pulsion of intestinal worms, and especially of ascarides, which
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may usually be dislodged from the rectum by giving it freely

diluted as a clyster. In this form it is also often useful in reHev-

iag spasmodic affections of the intestines. The administration of

ether inust be avoided where there is much vascular excitement,

iaflammatory fever, or sthenic inflammation.

As an ansesthetic it is used iu the same cases as chloroform

(p. 257). It is poured on a sponge placed, in the bottom of a

nose-bag perforated with holes for the admission of a sufficiency

of air, and attached to the patient's head. For local ansBsthesia,

ether is applied by a spray-producer ; an ounce suffices to

develop the requisite effect in horses or cattle
;
pure ether is

necessary, as any watery contamination gets frozen, and blocks

the tube of the instrument. In this way it is occasionally

used for opening abscesses and fistulse, removing tumours, for

neurotomy, tenotomy, firing, and occasionally for castration, but

it must be applied with much caution ; for when the part has

been rapidly or deeply frozen, violent painful reaction some-

times ensues, and the healing of surgical and other wounds is

apt to be tardy and unsatisfactory. It proves an effectual but

expensive refrigerant for sprains and bruises, and is occasion-

ally employed for the reduction of hernise. It is a solvent

for oils, resins, balsams, crystalline organic bodies, and gun-cotton.

Like other substances of the alcohol series, it is an anti-

septic, and for several weeks preserves meat fresh and almost

unchanged.

Doses, etc.—The cheaper commercial ether, containing eight

per cent of alcohol and water, answers well enough as a stimu-

lant for veterinary patients, and for many pharmaceutic purposes.

As a stimulant, horses take fgi. to fgij. ; cattle, fgij. to fgiij.

;

sheep and pigs, f3ij. to f3iv. ; dogs, f3ss. to f3i. As an anaes-

thetic, the pure absolute ether must be used : the larger animals

take fgiij. to fgvi, ; the lesser, f3iv. to fgi. As a stimulant,

ether is usually given with water or diluted spirit, is sometimes

sweetened with sugar or treacle, or flavoured with aromatics,

whilst, to lessen volatilising, the menstrua must be cold. On
account of its transient effects, which pass away in about an
hour, it requires to be repeated at frequent short intervals, or

given in conjunction with alcohol and ammonia ; opium and
belladonna increase its antispasmodic and anodyne effects.

Spirit of ether, the spiritus eetheris of the Pharmacopoeia, ig
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made by mixing one volume of ether with two of rectified spirit.

Eight ounces of this spirit of ether, mixed with a drachm of

ethereal oil, constitutes Hoffmann's Anodyne, frequently pre-

scribed in human medicine.

CoUodion is prepared by mixing one ounce of gun-cotton

with thirty-six fluid ounces of ether, and twelve fluid ounces of

rectified spirit. The solution, preserved m well-corked bottles,

is clear, colourless, inflammable, and evolves a strong ethereal

odour. As a substitute for sticking-plaster, it is applied with

a fine brush,' the ether evaporates, leaving a delicate film of

cotton, which, by repeated applications of the solution, at in-

tervals of a- few minutes, produces a protective covering, and

holds together the edges of slight wounds. The flexible collo-

dion adheres stiU more firmly, gives support without splitting

or cracking, and is made by mixing together six fluid ounces of

collodion, 120 grains Canada balsam, and one drachm of castor

on, and is kept in a weU-corked bottle. A styptic, antiseptic

protective is made by thoroughly mixing with 100. parts of col-

lodion flve parts each of carbolic tannic and benzoic acids.

Three or four drops of carbolic acid, two parts of glycerin, and

100 of collodion, form a useful application for fissured sore

teats in cows or ewes. CoUodion is occasionally used for coat-

ing boluses, but it is now greatly more important-in photography

than in pharmacy or surgery.

EUPHOEBIUM.

An acrid resin obtained from Euphorbia resinifera (Berg).

l^at. Ord.—Euphorbiacese. Sex. Syst.—Dodecandria Trigynia.

The natural family Euphorbiaceae includes the shrubs yield-

ing croton, castor oU, and cascarilla bark. The cactus-like

plants producing the medicinal euphorbium grow in the king-

dom of Morocco, and in the region skirting the Atlas range.

From incisions made into their angular, jointed, prickly stems

and branches, an acrid, milky, resinous juice exudes, and con-

cretes into irregular, dull-yeUow tears, which are gathered in

September, are about the size of a large pea, often hoUow, and

perforated with little holes. Euphorbium has an acrid and per-

sistent taste,- is without odour, but its minu^st particle in con-
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EUPHOEBIUM.

tact with the nostrils provokes immediate and violent sneezing.

Indeed, so irritating is the dust, that those who collect or work

amongst the acrid resin are obliged to cover their mouths and

nostrils with cloths. The powder is gray, and insoluble in

water; but its active resinous principle dissolves in alcohol,

ether, and oU. of turpentine. When heated, it melts, swells up,

and burns with a pale flame and an agreeable odour. It con-

tains about 3 8 per cent of an amorphous, burning, acrid-tasting

resin (Cg,, H32 O4) ; 22 of the colourless tasteless euphorbon

allied to lactucerin, a constituent of lettuce; 18 of mucilage,

1 2 of calcium and sodium malates ; and 1 of inorganic com-

pounds (Fliickiger and Hanbury, PharToacograpMa).

Actions and Uses.—Euphorbium is a violent irritant. In-

troduced into the stomach or areolar tissues, rubbed into the

skin, or inhaled iato the nostrils, it causes violent and sometimes

fatal inflammation. Two ounces given internally destroyed a

horse, with all the symptoms of gastro-enteritis ; four drachms

retained in the stomach of a large dog had the same effect

in twenty-six hours. Inflammation of the intestines, and occa-

sional patches of little ulcers, are the usual post-mortem appear-

ances. So intensely irritating, indeed, is euphorbium, that the

workmen employed in grinding it are obliged to wear masks or

handkerchiefs over their faces, and, in spite of all precautions,

often suffer severely from headache, inflammation of the eyes,

and sometimes even delirium.

Applied externally, it produces an abundant crop of pus-

tules. It is used to increase the potency of blisters, but is apt,

especially in horses and dogs, to injure the deep-seated parts of

the skin, prevent the future growth of hair, and induce slough-

ing and blemishing. On these accounts, if used at aU, it should

not amount to more than one-fourth part of the active ingredients

of any counter-irritant applied either to horses or dogs. For

cattle, however, it may with impunity be employed in rather

larger quantity. Unlike eantharides, it has no tendency to act

on the kidneys.
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FEEN EO.OT.

Dried EMzome, with the bases of the footstalks and portions of

the root iihres of Male Shield Fern (Aspidium Filix mas).

Brit. Pilar.

Nat. Ord.—Filices. Sex. Syd.—Oryptogamia Filices.

' The male fern grows wild throughout most parts of Europe,

on the sides of roads and in open woods, especiaRy where the

soil is light. Its annual bipinnate fronds reach to the height

of three feet ; a section of their bases, examined by a pocket

lens, discovers eight vascular bundles, whilst allied ferns contain

only two (Fliickiger). Its root stock is perennial, about a foot

long and two inches thick, is scaly, tufted, greenish-brown, and

firmly fixed^ in the ground by numerous black root fibres. The

dried root has a disagreeable odour, and a sweet, astringent,

nauseous taste. Besides the usual constituents of plants, it

contains about 4 per cent of resin, nearly 7 of a green fixed

oil, a smaU amount of a volatile oil, and prussic acid, with

about 8 of the colourless crystalline filieic acid, probably its

most active constituent. The root should be collected late in

autumn, preserved in stoppered bottles, and the supply renewed

annually; for, when long kept, its virtues are lost. This

deterioration from keeping, and the substitution of the roots of

inactive ferns, in great part explain the depreciatory accounts

sometimes given of its ef&cacy.

Actions, Uses, and Doses.—Dr. John Harley considers that

male shield fern resembles ergot in stimulating the involuntary

muscular fibre of any hollow viscus in which it is placed.

It is without topical irritant effect ; but an hour or two after

a full dose of liquid extract has been given, active gastric con-

tractions ensue, with vomiting, or increased movements of the

bowels ; similar contractions occur when it is injected into the

urinary bladder. The violent peristaltic movements, induced

when it is swallowed, detach and cast out adhering worms

(Eoyle's Mat. Med., 6th edition). It is given especially for

the removal of taenia. It is said to dislodge tapeworm in

dogs, sometimes within two or three hours. The discharges

should be examined to find the head, which, if expelled, or

Digitized by Microsoft®



308 GALLS

left -with only a small piece of neck adhering, does not develop

another worm. A pound of the powdered root is used for

horses and cattle ;
§uj. to gv. for sheep ;

§ii. for dogs and cats

(Gamgee's Vet. Vade Mecum). But the powder is incon-

veniently bulky, and less certain than the fluid extract or oil,

which the British Pharmacopceia thus directs to be made: "Pack

two pounds of the male fern in coarse powder closely in a per-

colator; and pass four pints or a sufficiency of ether slowly through

it until it passes colourless. Eecover the ether by distillation in

a water bath, and preserve the oily extract." These quantities

should yield three ounces of the oily extract, of which the dose

for horses or cattle is f 3i. to f3ij. ; for sheep, TT1_xxv. ; for dogs

or cats, n]_v. to n|_xx. It is given in a little oil or gruel, when

the bowels have been emptied by a laxative and several hours'

fasting, and, if requisite, may, after a few hours, be followed

by a dose of physic.

GALLS.

Galla. Excrescences on Quercus infectoria, caused by the

punctures and deposited ova of Diplolepis Gallse tinctoriae.

Brit. Phar.

Nat. Ord.—Oupuliferse. Sex. Syst.—Moncecia Polyandria.

Galls, or gall-nuts, found on the young branches and

shoots of a shrubby species of oak, are caused by a small insect,

the female of a species of Cynips, which punctures the buds

with its ovipositors, and deposits its ova. Irritation follows,

the punctures become surrounded by woody matter, -and with-

in this globular abode the larva passes through the various

stages of growth, until about July it becomes a perfect fly,

perforates its cell, and escapes. Before this the gaUs ought

to be gathered. The best commercial variety, known as Levant

galls, is imported from Syria, Smyrna, and Constantinople ; the

light, hollow Chinese, Japanese, or East Indian galls are yielded

by the Ehus semialata; large Mecca galls, called Dead Sea

apples, are imported from Bussorah. Home-grown galls from

the common oak (Quercus pedunculata) are in some seasons

abundant throughout the southern and midland counties of

England, but seldom contain more than half the percentage of

tannic acid in the foreign nuts. GaUs vary from the size of a
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bean to that of a hazel nut, are round, hard, and studded with
tubercles ; of a bluish-gray colour externally, and yeUow with-

in. The central hoUow, in which the insect may generally be
found, is sometimes empty, from the death of the larva, or its

escape ia a perfect form, when the small hole may be found,

through which the creature has liberated itseK. These white

galls have a smoother, duller appearance, a lower density,

lighter colour, and less astriagency, than the ordinary or blue

gaUs. GaUs are easily reduced to a yellow-gray powder devoid

of odour, but having a powerful astringent taste. They yield

their properties to water and proof spirit, forming with the

latter a dark red tinctuse. Iron persalts, added to a watery

solution, slowly precipitate the dark blue or black iron tannate,

the basis of writing ink. An aqueous solution of gelatin throws

down a gray flocculent precipitate of tanno-gelatin—the essential

principle of leather. These reactions, and the other important

properties of galls, depend on the presence of 60 to 70 per

cent of tannin or gallo-tannic acid, about 6 of gallic acid, with

about 10 of fibre, 11 of moisture, 5 of gum, sugar, and starch,

together with Ugnin, resin, chlorophyll, volatile oil, albumin,

and salts (Guibour).

Actions and Uses.—Galls are powerfully astringent, occupy-

ing, as regards activity, a mediate place between tannic acid

and oak-bark. Like other tannin-containing substances, they

coagulate albumin, are not readily absorbed, but where they

can be applied, they constringe mucous, muscular, and vascular

textures. They are prescribed to brace weak and relaxed

membranes, to dry chronic mucous discharges, to check passive

haemorrhages, and to form insoluble precipitates in poisoning

by tartar emetic and vegetable alkaloids. In relaxed sore

throat in horses, powdered galls are occasionally swallowed,

made into a draught with mucilage or cold linseed gruel. But

in such cases sprajdng with alum or zinc sulphate solutions is

usually more effective. They are used in prolapsus of the

uterus and rectum, for piles in dogs, and for the several pur-

poses of topical astringents and styptics.

' Doses, etc.—^For horses, 3iv. to 3vi.; for cattle, §i. or §ij. ; for

sheep and swine, 3ss. to 3i. ; for dogs, grs. v. to grs. x. ; for

cats, gr. i. to grs. iij. The powder is made into a bolus, or

dissolved in warm water or proof spirit. A tincture, much
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iised as a chemical test, and diluted and sweetened as required

for internal administration, is made with 2-|- ounces powdered

galls and a pint of proof spirit, by maceration and subsequent

percolation. For external purposes there are used—the simple

powder, infusions of various strength, and an ointment made

with one part of powdered galls to six of lard, and to which

half a part of opium is sometimes advantageously added.

TAifNic Acid, or Tannin (Ca.^ Hjj Oj,.), is the principle to

which oak-bark, galls, logwood, and many vegetable astringents

owe their properties. The tannic acid from these several

sources has, however, somewhat different characteristics, and

generally receives such special designations as gallo-tannic,

cincho-tannie, catechu-tannic acids. GaUo-tannic acid is pre-

pared by softening powdered galls by keeping them for two

days in a damp place, mixing with ether, pressing the pasty

mixture ia a linen cloth; the residue rubbed to powder is

again mixed with ether, to which a little water has been added,

and pressed as before ; the expressed liquids are slowly

evaporated. The resulting tannic acid, when carefully dried,

is in pale yeUow vesicular masses, or thin glistening scales,

with a strongly astringent taste and an acid reaction ; readily

soluble in wat§r and dilute alcohol ; very sparingly soluble in

ether. The aqueous solution gives a yellow-white precipitate

with gelatin, white insoluble precipitates with lead and anti-

mony salts ; and blue-black precipitates with iron persalts.

Tannic acid is also precipitated by, and hence is incompatible

with, the alkahes and their carbonates, with most metallic salts,

the mineral acids, and the vegetable alkaloids. It leaves no

residue when burned with free access of air. Exposed to aix

and moisture, in the presence of a ferment, or boiled with

diluted sulphuric or hydrochloric acid, it is decomposed, yield-

ing gallic acid and glucose ; and hence is termed a glucoside.

Actions and Uses.—Tannic acid is the active principle of

most vegetable astringents ; it is more powerful than oak-bark,

gaUs, or any other vegetable astringent. It unites with albumin-

ous and gelatinous textures, constringing them, and forming

upon their surface insoluble protecting films. It contracts

capOlary blood-vessels, and thus relieves hyperaemia, and lessens

secretion ; it draws together muscular and membranous tissues.

These effects are most notable when tannic acid is topically
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applied ; but when swallowed, it is absorbed probably in part

as gallic acid ; its astringency is thus more widely extended,

and is especially serviceable in combating fluxes and hsemor-

rbages. It is excreted by the intestinal canal and kidneys as

gallic and pyrogallic acids. Compared with gallic acid it has

more direct and powerful topical effects, but when absorbed,

it is in part converted into gallic acid, which is preferred

in albuminuria and hsematuria. In haemorrhage, tannic acid

is combined with ergot and digitalis, and alternated with

metallic salts or mineral acids. In diarrhoea and other ex-

cessive discharges, it is conjoined with chalk acids and opium.

Externally it is used eCs a stimulant and astringent in con-

junctivitis, in irritable relaxed sore mouth and throat, in

tender cracked teats in cows and ewes, in abating itching and

discharge in eczema and impetigo, in drying and healing flabby

ulcerations.

Doses, etc.—Horses take grs. xx. to 3ij. ; cattle, 3i. to 3iij-

;

sheep and pigs, grs. xv. to grs. xxx. ; dogs, grs. ij. to grs. xx.

;

prescribed in the form of pill, infusion, or tincture, as a draught,

clyster, or spray, with starch-gruel, opium, carboHc acid, or

glycerin. A drachm each of tannin and opium, with two

ounces of lard, makes an excellent ointment for piles in dogs.

Glycerin of tannin, a convenient form for keeping or prescrib-

ing tannic acid, is prepared by rubbing together in a mortar

one part of the acid with four of glycerin, and furthering com-

plete solution by gentle heat. Styptic colloid is usually pre-

pared with one of tannin and eight of alcohol, mixed with

about four of collodion.

Gallic Acid (H3 C7 H3 O5, Hg 0).—Tannic acid, when

boiled with diluted sulphuric or hydrochloric acid, or when

exposed during six weeks to air and moisture, undergoes a

species of fermentation, takes up water, and yields the tribasic

gaUic acid and glucose, thus :

Tannic acid -f- water = Glucose + GaUic acid.

C27 H22 Oi, -f 4 H2 = Ce Hi„ Oe -H 3 H3 C, H3 0,.

GaUic acid is crystaUine in acicular prisms, or silky needles,

sometimes nearly white, generally pale fawn. It rec[uires for

solution about 100 parts of cold water and 3 of boiling water;

is soluble in rectified spirit, and sparingly so in ether. Its
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aqueous solution gives a blue -black precipitate with iron

persalts. From tannic acid it is distinguished by not pre-

cipitating solutions of albumin or gelatin, and by sulphuric

acid giving a crimson instead of a black solution. lime water

browns tannic acid slowly, browns gaUic acid immediately, and

with pyrogallie acid yields a purple red, which becomes brown

as it absorbs oxygen (Attfleld).

The actions, uses, and doses of gallic acid are the same as

those of tannic acid ; but it is scarcely so active as a topical

astringent, although usually preferred as a general astringent.

Solutions of gum or grape sugar increase its effects, probably

reconverting it into tannic acid. Three to sik grains, with

about half that amount of opium, form a useful pill for dogs

suffering from chronic diarrhoea or dysentery. A drachm each

of gallic acid and opium mixed with an ounce of lard soothes

and reduces irritable piles in dogs, and may often be advan-

tageously varied by a dressing of calomel ointment.

GAMBOGE.

Gambogia. Gamboge. A gum-resin obtained from Garcinia

Morella, var. pedicillata. Imported from Siam.

—

Brit.

Fhar.

Nat. Ord.—Guttiferse. Sex. Syst.—Monoecia Monadelphia.

Gamboge is the produce of a moderate-sized tropical tree ; is

imported from Singapore, Siam, and Ceylon ; is obtained from in-

cisions into the specialvessels which run in the middle layer of the

bark, or by breaking the leaves and branchlets, when the yellow

milky juice exuding is collected in leaves of the tree, in cocoa-

nut shells, or in joints of bamboo, is transferred into flat earthen

vessels, and dried in the sun. It occurs in cylindrical yellow

pieces or roUs, four to eight inches long, two to three inches

in diameter, and in cakes ; breaks easily with a smooth con-

choidal glistening orange-yellow fracture, is odourless, has little

taste, but leaves, when chewed, acridity in the throat. It is

feebly soluble in water, but more so in alcohol and ether,

consists of about 20 per. cent of soluble gum, and about 80 of

an active orange-yellow resin, insoluble in water, but soluble in

alcohol, and still more so in ether and alkalies.
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Actions and Uses.—It is a powerful irritant and purgative,

inferior in activity only to croton and elaterium. It undergoes

solution in the alkaline intestinal juices, and in large doses

causes gastro-enteritis. Moiroud gave horses six to twelve

drachms, and found the dejections frequent and fluid, the pulse

irregular, the animal shivering and anxious. Two drachms

killed a sheep, two ounces and a half had little effect upon a

cow, but five , ounces caused dysentery, which continued for

seventeen days. G-amboge is too drastic and irregular to be

safely given either to horses or dogs. It causes profuse watery

discharges and increased peristalsis, and although Professor

Eutherford's experiments demonstrate that it has no special

stimulant action on the liver, it is, like aU purgatives acting on

the small intestines, a cholagogue, iu the sense that it promptly

moves onwards the bile in the duodenum, and thus prevents

its reabsorption. It has no direct vermicide effect, but is diu-

retic, especially when given in small doses dissolved in alkalies.

In ruminants it proves safe, speedy, and manageable when in

combination with other purgatives. With half a pound each

of Epsom and common salt, an ounce of gamboge proves a

prompt and effectual purgative in indigestion, fardel-bound,

and parturient apoplexy of cattle. Although neither gamboge nor

aloes is particularly certain when used by itself, an ounce of

each, rubbed down and given in solution, proves an effectual

purge for ordinary cattle cases.

Doses, etc.—For cattle, gss. to gj. ; for sheep, grs. xx. to

grs. XXX.
;
given in combination with other purgatives, and in

solution.

GELATIN.—GLUE.

Mtrogenous matter extracted by the action of hot water from

bones, tendons, and animal membranes. (C41 Hg7 Ni^ Oig,

with Kme and magnesia phosphates.)

G;elatin is chiefly made from damaged hides and skins, and

from their parings ; also occasionally from bones, limed, cleaned,

and boiled to remove fatty matters,and then crushed and steamed

in a partial vacuum. Glue, a coarse variety of gelatin, is made

from similar materials less carefully purified ; size is an inferior,

weaker variety of glue ; isinglass, a natural colourless gelatin,
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is the swimming bladder or sound of the sturgeon, and various

species of Accipenser, prepared and cut into shreds ; chondrin is

the gelatinous matter extracted from cartilage ; osseine the title

given to that obtained from bones. Gelatin, when dried, is

hard and tough ; varies in colour according to its purity ; forms

a viscid tremulous mass, even when one per cent is dissolved

in water and allowed to cool ; and is precipitated from watery-

solutions by tannic acid.

ActioTis and Uses.—Gelatin, although a product of the dis-

integration of albuminoid tissues, cannot build up the albumin-

oid or even the gelatiuous tissues ; but being tolerably easily

digested and broken up, it appears to economise the more valu-

able albumin. Men, dogs, and even horses, recovering from

exhausting disease, in which the breaking up and excretion of

albuminoids is great, exhibit the dietetic value of gelatin when

given as soup, and along with fats or hydrocarbons. As a de-

mulcent it has the disadvantage of becoming hard and dry, and

hence is not very suitable as a permanent sheathing for- irri-

table surfaces.

Glue is often employed in veterinary practice for securing

the broken horns of cattle, and occasionally for maldng adhesive

plasters. For the closing of wounds, two pieces of stout cloth

are cut so as to leave a number of tails with uncut margins of

several inches, and are smeared with melted glue, usually mixed

with pitch, and applied, one on either side of the wound, with

the uncut margins towards each other. When the plaster is

dry, these approximating uncut margins are sewed together

;

whilst, to prevent the plaster slipping with the movements of

the skin, a few narrow strips of calico may then be applied

with the glue in various directions over the injured spot. Large

wounds may be thus secured by non-professional persons who
cannot use sutures or needles ; and even where a serious wound
is properly sewed or sutured, such plasters immediately applied

are sometimes useful in keeping the parts in position, giving

support, and preventing the annoyance of flies ; a dependent

opening must, however, be left for the egress of discharges.

Glue plasters are often effectual in reducing and retaining um-
bilical hernia, both in calves and foals ; and in these, as in

other cases, the chief requisites for their successful application

are to cut the cloth into ribands or tails, to smear both the
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cloth- and skin with the melted glue, and to keep the plaster

smooth and firm until it is thoroughly dry : the admixture with

the glue of one-third or one-half of pitch greatly increases

adhesiveness. The familiar court sticking-plaster consists of a

strong solution of isinglass painted over thin silk. In phar-

macy, gelatin is used for clarifying or fining, and as a neat and

cleanly envelope for pOls and boluses.

GEIfTIAN BOOT.

G-entianse Eadix. The dried root of Gentiana lutea. Collected

in the mountainous districts of Central and Southern

Europe.

—

Brit. Phar.

Nat. Ord.—Gentianaoese. Sex. Syst.—Pentandria Digynia.

The Gentiana lutea, or yellow gentian, has a perennial,

often forked root, and an annual herbaceous stem, which rises

three or four feet .high, and bears spikes of yellow flowers. It

aboimds in most parts of temperate Europe, thrives best between

3000 and 5000 feet above the sea-level, and is extensively

cultivated in the mountainous districts of the Alps, Vosges, and

Pyrenees. All parts of the plant are bitter and tonic, but the

root alone is officinal. It is brought to this country in bales,

chiefly from Switzerland, the Tyrol, and Auvergne, usually by

way of MarseDles and other Mediterranean ports. It occurs in

cylindrical, usually more or less branched, often twisted, pieces,

marked by transverse annular wrinkles and longitudinal furrows,

varying in length from a few inches to a foot, and in thickness

from half an inch to an incL Externally the root is brown,

and yeUow within ; its texture is tough and spongy. It has a

pecuhar aromatic and rather disagreeable odour ; and a taste at

first sweet, but afterwards strongly and permanently bitter, but

without astringency. When moist, it is tough and flexible

;

when dry, brittle and easily pulverised. The powder is yellow,

with a shade of brown, and readily yields its bitterness to water,

alcohol, and ether. Gentian root contains 12 to 15 per cent

of uncrystallisable sugar, which, in Southern Bavaria and Swit-

zerland, is fermented into a drinking spirit, a large amount of

pectin, a little volatile oil and fat, and two crystalline bodies

—
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gentianic acid, which is inert, and about O'l per cent of the

neutral gentian bitter or gentiopicrin (Cjo Hgo Oia)-

Boots of other Gentianse are frequently mixed with those

of Gr. lutea ; but this is not of much importance, since aU are

possessed of similar properties. Admixture, however, sometimes

occurs of poisonous roots, such as monkshood, belladonna, and

white hellebore, which may be distinguished by the- absence

of the pure bitter taste and bright yellow colour so characteristic

of true gentian. Gentian powder, especially that met with

abroad, is stated to be occasionally adulterated with yeUow

ochre, easily detected by heating the suspected specimen with

a Httle sulphuric acid, filtering, and testing for iron.

Actions and Uses.—Gentian is the type of a pure and

simple bitter, and is prescribed as a stomachic and tonic, pro-

moting salivary and gastric secretions. It resembles quassia,

calumba, chiretta, and the New England gold thread or Coptic.

As a tonic it has been considered little inferior to cinchona ; it

is devoid of astringency.

Gentian improves the appetite and general tone, and im-

parts a healthier condition, especially to the gastric mucous

membrane. Amongst horses suffering from febrUe catarrhal

attacks, no combination is more effectual than an ounce of

powdered gentian, two drachms nitre, with two ounces Epsom

salt, dissolved in a pint of water, linseed tea, or ale, and re-

peated night and morning. In most inflammatory complaints

such a prescription also proves serviceable, after the first acute

stage is passed. Where the bowels are constipated or irregular,

or febrile symptoms are insufficiently subdued, two drachms of

aloes may be advantageously united with the gentian and nitre.

Where a more decided tonic effect is desired, iron sulphate is

alternated with the gentian and salts. An ounce of gentian

with an ounce of ether or sweet spirit of nitre, given three or

four times daily in a bottle of ale, proves an excellent stomachic

and stimulating tonic in infiuenza, and many other epizootic

attacks. Such a combination hastens recovery from exhausting

disorders, and has an almost magical effect in restoring horses

that are jaded, overworked, or suffering from loss of appetite or

slight cold. In simple indigestion, especially in young animals,

it is frequently combined with antacids or aromatics. Half an

ounce each of gentian, ginger, and sodium carbonate constitutes a
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useful stomachic and carminative for horses or cattle, and may
be made either into a bolus with treacle, or into a drench with

gruel or ale.. In relaxed and irritable bowels, especially in

young animals, it is advantageously conjoined with opium. By
promoting a healthier state of the digestive mucous membrane
it prevents the development, of w'orms ; whilst its bitterness and

slight laxative tendency sometimes cause their expulsion. Its

supposed utility in jaundice is mainly owing to the laxatives

with which it is usually combined. For cattle the Etbove

formulae are as serviceable as for horses, but require to be

given in somewhat larger doses. For sheep, gentian is a most

useful stomachic and bitter tonic, and when prescribed with

salt arrests, 'for a time^ the progress of Liver-rot. Next after

quinine it is the best vegetable tonic for dogs prostrated by re-

ducing disorders. Like other tonics, gentian is contra-indicated

in irritation of the intestines, and in the earlier stages of acute

inflammatory diseases. As an infusion, it is occasionally ap-

plied externally as a mild stimulant and antiseptic.

Doses, etc.—For the horse, gss. to gi. ; for cattle, §i. to §ij. ;

for sheep, 3i. to 3iij. ; for pigs, 3ss. to 3i. ; for dogs, grs. v. to

XX. repeated twice or thrice daily. The carefully-prepared

Pharmacopoeia extract infusions and tinctures, flavoured with

bitter orange peel and aromatics, are little required in veterinary

practice. The powdered gentian is. prescribed either as a bolus

made up with treacle, glycerin, and meal, or as an infusion

made by digesting the powder during several hours in hot

water and decanting off the clear fluid. A small addition of

proof spirit ensures more thorough solution and better keeping.

Gentian is often given with ginger, cardamoms, antacids, alcohol,

ether, and with mineral tonics.

GINGER

Zingiber. The scraped and dried rhizome, or underground stem,

of Zingiber ofacinale, from plants cultivated in India, in

the West Indies, and other countries.

—

Brit. Fhar.

Fat. Ord.—Zingiberacese. Sex. Syst.—Monandria Monogynia.

The Zingiber officinale, grown in many tropical countries,

has a biennial, creeping, fleshy, and nodulous rhizome, which
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gives off numerous descending short radicles, with several

ascending annual stems, which reach to the height of three or

four feet, are invested with smooth sheathing leaves, and ter-

minated hy a spike of purple flowers. For making green or pre-

served ginger.therhizomes are gathered when about three months

old, and while still soft and juicy. For other purposes they

are taken up when about a year old, when the aerial stems have

withered down, but whUe the rhizome is still plump and soft.

They are scalded to check vegetation, usually scraped to remove

the dark-brown wrinkled epidermis, and dried in the sun.

Properties.—Several sorts are recognised :—The Jamaica in

large plump pieces or races, pale, stripped of epidermis, pro-

ducing a light-coloured powder, of superior quality; Malabar,

or Cochin China, a little darker, but usually good ; Bengal and

African, imported both coated and uncoated, many samples of

which are cheap and excellent ; Barbadoes, in short thick races,

retaining its brown corrugated epidermis. The unstripped

descriptions are sometimes termed black gingers. The several

varieties are met with in irregular lobed knotted zig-zagged

pieces or races, from two to four inches in length, with a

marbled soft resinous texture, a strong, agreeable aromatic

odour, a warm, pungent taste, and dissolving in water and alcohol.

To imitate the finer Jamaica ginger, inferior varieties are ex-

posed to sunlight, to sulphurous acid, or to calcium chloride

;

but such bleaching or whitewashing cannot impart the soft

resinous structure, short mealy fracture, aromatic odour, and hot

taste, which distinguish good specimens. Besides the usual

constituents of plants, ginger contains an acrid resin and 0'25

per cent of volatile oH (Cg Hg), concentrating the aroma taste

and properties of the medicine. These active principles are

chiefly located in the delicate felted layer of skin situated

between the starchy mealy parenchyma of the rhizome and the

brown homy external covering. As a condiment and medicine

nearly 2000 tons of ginger are annually imported.

Actions and Uses.—Ginger is slightly irritant, aromatic, and

stomachic. It stimulates the various mucous membranes with

which it comes in contact. ' Blown into the nostrils, it promotes

nasal discharge ; chewed, it augmeiits the flow of saliva ; ad-

ministered internally in repeated doses, it increases the gastric

secretions, facilitates digestion, and checks formation of flatus.
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From these stomacMc aad canninative properties, as well as

from its mild tonic effects, it proves serviceable during conva-

lescence from debilitating diseases, especially when accompanied

by atony of the digestive organs. It is, besides, a useful

adjunct to many medicines, is prescribed with tonics and
stimulants ; whilst, conjoined with purgatives, it diminishes

their tendency to nauseate and gripe, and also somewhat hastens

their effects. To fulfil these purposes, it is used for all the

domesticated animals, and especially for cattle and sheep.

Doses, etc.—For the horse, 3iv. to §i. ; for cattle, §i. to

,

giij. ; for sheep, 3i. to 3ij. ; for pigs, 3ss. to 3i. ; for dogs, grs.

X. to grs. XXX. It is given in bolus made with any suitable

excipient, or iu draught, made with hot water, the solution be-

ing sometimes sweetened with treacle or sugar. The tincture

was highly spoken of by the late Mr. Morton, and ordered to

be made with two ounces of ginger to the pint of proof spirit.

The better-keeping Pharmacopoeia tincture is made with 2^
ounces of coarsely powdered giuger to a pint of rectified spirit,

by the usual process of maceration and subsequent percolation.

GLYCEEIK

Glycerinum. Glyceryl hydrate. Glyceric alcohol. A sweet

principle, obtained from fats and oil, except spermaceti and

wax, by saponification. (Cg Hj, 3 HO or CgHgOg).

Glycerin was first discovered, in 1789, by Scheele as a pro-

duct in the manufacture of lead plaster; it occurs in small

amount during the fermentation of sugar ; it is the hydrate of

the basylous principle of all oUs and fats, and is obtained as a

by-product from soap and stearine candle-making. In saponi-

fication double decomposition occurs ; the fats, consisting of

glyceryl stearate, palmitate, or oleate, are broken up ; their

fatty acids unite with the metal ; the basylous radicle glyceryl

(Cg H5), thus liberated, being triatomic, unites with the three

atoms of water previously held by the -caustic soda, thus :

—

Caustic soda -|- Vegetable oil = Hard soap -|- Glycerin.

3 Na, HO -I- C3H5, 3 CigHggO = 3 m, CigHggO + C3H5, 3 HO.

Into a distilling apparatus contaiaiag palm oil, steam at a

temperature of 550° or 600° is introduced, the oil and water
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are decomposed ; and there distil over pure stearic acid and

glycerin, which, being the heavier, occupies the lower part of

the receiver. For most purposes it is redistilled, reaches a

specific gravity of 1'28, and contains 94 per cent of anhydrous

glycerin. It is viscid and colourless, odourless, has a sweet

taste ; strongly heated in a capsule, it should, if pure, leave no

residue ; it burns with a luminous flame, evolving irritating

vapours ; is freely soluble in water and alcohol ; is itself an

excellent solvent for vegetable acids and alkaloids, takes up

one-third of its weight of quinine sulphate, one-sixth of mor-

phine muriate, one-fifth of arsenic.

Actions and Uses.—Glycerin is nutrient, demulcent, emol-

lient, feebly antiseptic, and a convenient solvent for alkaloids,

tannic and gallic acids.

It has some of the nutrient properties of cod-liver oil and

other fats, and two or three drachms, repeated twice or thrice

daily, have been given to delicate dogs. It has recently been

stated that 150 grains act like alcohol, and kill small dogs.

Small doses are eliminated by the kidneys, large doses by the

bowels, producing laxative effects. It proves a capital emollient

for cracked heels, mud fever, bUstered or burnt surfaces—indeed,

wherever the skin is irritable, dry, rough, or scurfy. For tender

or abraded surfaces, when undiluted, it is too heating and irri-

tant, and is best used with water, spirit and water, any bland

oil, or as glycerin of starch made by heating an ounce of starch

with eight ounces of glycerin. This is a cleanly and useful

application for many purposes, notably for sore mouths amongst

calves and lambs. Greater antiseptic and astringent effects are

secured, as is desirable in bad cases of cracked heels, in harness

galls, or in noisome indolent wounds, by the use of glycerin of

carbolic acid, easUy made by rubbing together in a mortar one

part of carbolic acid and four of glycerin. Another soothing

and astringent dressing is improvised with equal parts of

glycerin and Goulard's extract, diluting it as required with

water. Soothing and astringent effects are also combined by
using glycerin of tannin, which is specially usefiil in eczema

of young and delicate dogs, in aphtha, and in relaxed sore

throat. Glycerin is used as a solvent for tannic and gallic

acids, and for alkaloids ; as a vehicle for their hypodermic

injection ; a useful addition for preserving boluses and masses
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soft and sound; and a convenient and palatable menstruum
for giving nauseous medicines, especially to dogs and cats.

GUM ARABIC—GUM TEAGACANTH.

Gummi Acacise. Gum Arabic. A gummy exudation from

tbe stem of one or more undetermined species of Acacia.

Tragacanthse. Gum tragacanth. A gummy exudation from
tbe stems of Astragalus verus, and probably other species,

collected in Asia Minor.

—

£rit. Phar.

Nat. Ord.—LeguminossB. Sex. Syst.—^Mbnodelphia Polyandria.

Gum is largely present in many plants, but for commercial

and mediciaal purposes is chiefly got from various species of

Acacia. These are stunted, withered-looking trees, usually of

medium size, with a gray bark, oblong linear leaflets arranged

along either side of the stalk, and a moniliform fruit resembling

the laburnum. They abound in dry, warm climates, especially

in Nubia and the valley of the Upper Nile, and are most pro-

lific when old and stunted, and during dry, hot seasons. In

the warm months of June and July a viscid juice exudes from

natural cracks or artificial incisions in the bark, and concretes

by the heat of the sun into round masses or tears, varying in

size from a pea to a walnut, brittle, usually shining, when in

small fragments of a yellow or brown coloiir, odourless, and of

a bland, sweet taste. Gum dissolves in water, forming an

adhesive, viscid fluid or mucilage. The colour and trans-

parency of gum are liable to many variations, being sometimes

different in specimens obtained from the same tree, and some-

times identical in those from different species.

Gum Acacia, or Gum Arabic, the most important medicinal

variety, does not come from'Arabia, as its name might indicate,

but is chiefly collected in Kordofan, ia Eastern Africa, and

imported from Alexandria. When imported, it is picked and

sorted, usually into three different qualities, distinguished by

the size, colour, and transparency of the tears. It is tough

and difScult to powder, but must not be triturated in iron

mortars, as it is apt thereby to become acid and discoloured.

When pure, it is soluble in its own weight alike of .hot and

cold water, is insoluble ia and incompatible with alcohol, ether,

Y
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oils, and most mineral salts. Boiled witli dilute sulphuric acid, it

is converted into sugar ; strong nitric acid converts it into oxalic

acid. Gum consists of arabin or Arabic acid, which is associated

with calcium, magnesium, ani potassium, and has the formula

Ci2 H22 On, 3 H2 0. It may be regarded as a calcium magnesium

and potassium salt of the feeble Arabic acid (Fliickiger).

Gum Senegal is similar to gum Arabic, but less brittle, and

dissolves only in four or five' parts of water. The East

Indian gums are generally dark-coloured, more difficult of

solution, .and less valuable. The gums of Australia and the

Cape, now imported in considerable quantity, are also iaferior

to gum Arabic in colour, transparency, and solubility.

Gum Tragacanth, derived from tangled spiny bushes, shrubs,

or small trees of the genus Astragalus^ is collected in Asia

Miuor, mostly exported from Smyrna, occurs in thin, semi-

transparent, tough, horny lamellae or plates of a white-gray or

yeUow colour, and marked with concentric ridges ; it is taste-

less and odourless. Cold water swells it into a jelly, which

readily diffuses through water, and which is tinged violet by

iodiae tincture, iudicating the presence of starch ; boOing water

readily dissolves it, forming a dense mucilage. Tragacanth is

composed of a soluble gum, resembling arabiu, and called tra-

gacanthin, and an insoluble neutral gum, bassorin (C4 Hiq O5),

which, gelatin-like, swells up, but is not dissolved either by
hot or cold water, but is soluble in alcohol.

British gum or dextrin (Cg Hjq O5), much used in calico-

printing, is made by heating staxch with dilute nitric acid, by

exposing it to a temperature of 400°, or by acting upon it by

diastase or other such ferment.

ActioTis and Uses.—Gums are the least nutritive of the

hydrocarbons ; when swallowed they are dissolved by the secre-

tions of the alimentary canal, absorbed, and probably converted

into sugar. They are' used occasionally as demulcents and

emoUients for ensheathing the mucous surfaces in catarrh and

diarrhoea, and for protecting injections in inflammation of the

bowels and bladder. Where there are tenderness and irritability,

mucilage is conjoined with opium or belladonna ; where there

is atony, with oak bark, catechu, or tannin. For veterinary

purposes mucilage is, however, usually superseded by weU-

boiled linseed or starch gruels. For making emulsions, electu-

Digitized by Microsoft®



ISrUTEITIVE AND DEMULCENT. 323

aries, and boluses, gums liav6 the disadvantage of speedily

drying and hardening.

Doses, etc.—Gums may be taken almost ad lihitim. Horses
and cattle may have Jij. to giij. ; foals, calves, and sheep §i.

;

and dogs grs. xx. to grs. xl. Mucilage is made by mixing, in a
covered earthen jar, four ounces of gum in. small pieces, and six

fluid ounces of distiUed water, stirring, and, if necessary, strain-

ing through musHn {SHt. Phar.)

HELLEBOEE.

Hellebori Niger Eadix. Black hellebore rhizome. Dried

root-stalk and radicles of Helleborus niger.

Nat. Ord.—Eanunculaceffi. Sex. Syst.—Polyandria Polygynia.

The HeUeborus niger, Christmas rose, or bear's foot, is culti-

vated it;! this country, is indigenous to many parts of conti-

nental Europe ; the chief supplies come from Germany. It is an

herbaceous plant, one to two feet high, with numerous digitated, .

dirty-green leaves,flowers which appear in January and February,

and a perennial, black, knotted, scaly rhizome or root-stalk, one

to three inches long and scarcely half an inch thick, from which
descend numerous dark-coloured radicles, about the thickness of

a goose-quill, having a faint, unpleasant odour, and an acrid,

bitter taste. The plant generally is acrid, but the rhizome and

rootlets are most active. The rhizomes of Helleborus viridis

and foetidus, often mixed with those of the niger, are very

similar in action. Hellebore owes its activity to two irritant

glucosides, heUeborin (Cgg H43 Og), and helleborein (Cje H44 Ou)
(Fliickiger).

Actions and Uses.—Black hellebore is an acrid irritant, but

scarcely so active as veratrum album or white heUebbre. It is

emetic, a drastic purgative, an anthelmintic, and an external

irritant. , Full doses produce in aU animals gastro-enteritis, with

cardiac depression. Two drachms swallowed by a medium-sized

dog killed him in a few hours, and smaller quantities have

proved fatal in a shorter time when applied to a wound (Chris-

tison). Two or three drachms produce m horses colic and

enteritis ; two or three ounces are invariably fatal in forty to

fifty hours ; one to three drachms induce similar effects among
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sheep and goats (Hertwig). On account of its violence it is

very seldom ever prescribed in regular practice. Even for pro-

motiag discharges and as a constituent of blistering ointments

it must be used with caution, as it is liable to become absorbed,

act with unexpected violence, occasionally produce erysipelas,

and sometimes cause blemishing. An oimce of powdered helle-

bore and two ounces of alum, dissolved in a gallon of hot water,

destroy caterpillars infesting gooseberry, rose, or other trees.

HEMLOCK.

Hemlock leaves. Conii Folia. The fresh leaves and young

branches of Conium maculatum. Also the leaves sepa-

rated from the branches and carefully dried
;
gathered

from wild British plants when the fruit begins to form.

Brit. Phar.

Hemlock fruit. Conii Eructus. The dried immature fruit of

Conium macidatum.

Nat. Ord.—Umbelliferae. Sex. Syst.—Pentandria Digynia.

Hemlock grows wild in hedges and waste places in most

parts of Europe. When one year old, it has a small slender

root, and a few leaves lying flat on the ground. During its

second year's growth, when it is collected for use, the root is

one or two feet long, an inch in diameter, white, and fusiform

;

the flowering stem two to five feet high, round, hollow, jointed,

smooth, branching towards the top, and covered with purple

spots ; the tripinnate leaves are large, smooth, have a dark

shining green colour, a nauseous, bitter taste, and a strong,

peculiar odour, which is characteristic of aU parts of the plant,

and aptly compared to that of mice or of cats' urine ; the

flowers are small, white, and, like those of the other plants of

the family, arranged in umbels or clusters ; the fruit resembles

that of the anise, is round, ridged, of a brown colour, devoid of

hairs, mostly imported from Germany ; should be gathered

before it is fully ripe, when it has attained its full size, but is

still soft and green: 9 lbs. of such fruit produce an ounce of

Conine, which is found stored in cubical eeUs in the endocarp.

Dried in thin layers in a warm shady room, at a temperature

of 80°, and kept in close-fitting tin canisters, the fruit preserves
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its virtues for a year. When fuUy ripened it contains less

Conine, and besides keeps badly. The leaves should be gathered

in July, when the fruit begins to form, should be rapidly dried

in stoves at about 120°, and preserved in tins, bottles, or jars,

excluded from light. By drying they lose three-fourths of

their weight, and, according to Dr. Harley, one half of their

volatile principle, of which scarcely a trace remains after they
are kept twelve months (Eoyle's Mout. Med) Their properties

are readily communicated to water, alcohol, fats, and oUs.

Exposed even for a short time to a temperature of 212°, their

active principle is decomposed, and to this cause, and the care-

lessness and long-keeping of the fruit and leaves, the inertness

of many hemlock preparations is owing.

All parts of the plant, especially the leaves, contain a bitter,

nauseous, oleo-resin, and a volatile oil. But the distinctive

active principle is a volatile oleaginous alkaloid called conine

or conia (Cg H^ N), most abundant in the green fruit, and

obtained by distilling any portion of the plant with diluted

caustic potash. It has the specific gravity -89, boils at 340°,

rapidly oxidises iato a brown semi-soUd, has an intense odour

of mice, a peculiar acrid taste, is sparingly soluble in water,

but readily dissolved by alcohol and ether. Nitric acid dropped

on conine produces a blood-red colour ; sulphuric acid, a purple

red passing to olive-green. Hemlock also contains a solid

crystaJlisable alkaloid of less activity called conhydriae, with

methyl-conine, and another allied alkaloid (Fliickiger and Eoyle).

The leaves and fruit of hemlock are distinguished from

other leaves and fruit, sometimes mixed with them, by their

characteristic appearance, and by triturating with diluted caustic

potash solution, which evolves the striking mousy odour.

The water hemlock (Cicuta mrosa), the fine-leaved T^ater hem-

lock {Phellandriwm aquatieum), the water parsnip {(EnantJia

crocata), are aUied to the conium maculatum, have similar

physiological effects, and when freely eaten have poisoned most

of the domestic animals (Professor Gamgee's Veterinarian's

Vade Mecum).

Actions and Uses.—Hemlock and its alkaloid conine para-

lyse the motor centres first of the corpora striata, afterwards

of the cord (Dr. Harley). Poisonous doses paralyse the

muscles of respiration, and kill by asphyxia. Medicinal doses
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are motor depressants, qiiiet motor irritability, and hence are

antispasmodic and anodyne. Hemlock was the State poison

of the Athenians, the death potion of Socrates.

General Actions.—Dr. John Harley and Mr. Fred. Mavor

gave a two-year-old thoroughbred colt doses of six, eight, and

twelve ounces of suecus conii without appreciable effect. Six-

teen ounces, corresponding to a pound of the fresh leaves, pro-

duced in twenty-five minutes dulness and stupidity, drooping

and swollen eyelids, but no change in the pulse or pupils. A
few minutes later the colt went down upon his knees, appeared

to require special efforts to keep himself on his legs, stumbled,

and walked slowly when led, but in two hours the symptoms

had entirely disappeared {The Old Vegetable Newotics, -by Dr.

John Harley, 1869). Moiroud poisoned a horse with half a

pound of the dried leaves given as a decoction, and observed

nausea, spasmodic twitching of the muscles of the extremities,

cold sweats, dilatation of the pupils, and dulness. Asses in

Italy eating hemlock are sometimes so thoroughly paralysed

that, supposing them to be dead, the peasants have actually

begun to skin them (Matthiolus). Cattle poisoned lie as if

lifeless, with slow, feeble pulse, coldi extremities, and dilated

pupils (Holford, in VeteriTiarian's Vade /Mecum). Sheep

become giddy, listless, and sometimes die (Veterinarian for

1845). Even goats and ducks are recorcled to suffer from

eating hemlock. Fifteen grains suecus conii injected into the

blood-vessels of a full-grown mouse produced in half an hour

paralysis, continuing for five hours. Sir Robert Christison

found that an ounce of the extract swallowed by dogs proved

fatal in forty-five minutes ; ninety grains applied to a wound
had the same effect in an hour and a half ; whilst twenty-

eight grains poisoned in two minutes when injected into the

veins (Christison on Poisons). Mr. John Gerrard of Market-

Deeping records {Veterinarian, February 1873) that a lot of

pigs strayed into an orchard and ate growing hemlock. In

fifteen hours twQ died, and two others a few hours later. They
lay prostrate and unable to rise, no pulse perceptible, the body
cold, the eyes amaurotic, relapsing when left alone into a

comatose hypnotic state. There were no convulsions ; no pain

was apparent when the patients wei'e pricked with a pin.

Examination discovered the blood throughout the body dark
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and fluid, the intestines distended with gas ; the mucous coat

of the stomach, particularly its cardiac portion, was much con-

gested; similar spots of congestion were observed here and
there throughout the intestines. The Hver and spleen, as well

as the lungs, were distended with dark fluid blood. The fitting

antidotes are cold water to the head, ammonia to the nostrils,

stimulating enemata, the cautious exhibition of stimulants,

enforced exertion, and artificial respiration.

Dr. John Harley, experimenting on his own person, found

that the paralysis induced by full medicinal doses of hemlock

first involved the third pair of nerves, causing indistinct vision

and imperfect power of'focal adaptation. Listlessness, a drag-

ging feeUng when walking, and tottering about the knees fol-

lowed, evidencing paralysis of the nerves of the volimtary

muscles. Alike in men and animals the lower extremities are

affected before the upper. Neither in medicinal nor in

poisonous doses are the brain functions directly involved ; there

is no narcotism ; no action on the sensory or afferent nerves

;

no effect on circulation, secretion, or excretion ; temperature is

reduced owing to failure of respiration. Applied directly to

the nerves, it exerts no topical irritation, but' perhaps diminishes

the conductivity of the motor nerves. On the unbroken skin

it exerts no effect ; on wounds large quantities irritate, whilst

small quantities soothe and ease pain. Its effects on the blood

are not yet made out. Conine appears to undergo rapid

decomposition in the blood, for it cannot with certainty be

detected either in that fluid, in the urine, or in other secretions.

Hemlock is analogous to curare, which, however, does not poison

when swallowed, although it is very active when injected

underneath the skin or into the veins. It resembles Calabar

bean, which in addition has a paralysing effect on the heart,

and excites gastro-intestinal inflammation. It is also allied to

prussic acid, which is, however, a more general paralyser df the

cerebro-spinal system. Hemlock and conine are directly

antagonistic to nux vomica, strychnine, and other tetanisers.

Medicinal Uses.—Its physiological action demonstrates

that the special ,value of hemlock lies in its soothing motor

excitability. It is serviceable in some cases of convulsions,

especially amongst young animals ; it quiets the jactitations of

chorea, occasionally checks the fits of epilepsy, abates the
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spasms of tetanus and of strychnine poisoning ; but does not

justify the high expectations formed of it as a certain cure for

tetanus in horses. In spasmodic cough, such as sometimes

follows epizootic sore throat in horses, hemlock and opium ia

full, doses often prove effectual. In irritable conditions of the

respiratory organs in man, hemlock vapour, made by adding

any reliable preparation to hot water, is recommended. It

relieves the pain of some cases of rheumatism and neuralgia,

for which it is used both externally and internally ; it abates

the irritability and pain of specific ophthalmia in horses;

administered by the mouth and also as an injection, it allays

irritability of the uterus, bladder, and genital organs.

Doses, etc.—The dried leaves are never to be depended

upon. The fully-ripened dried fruit possesses little activity.

The green but nearly ripened fruit, and the preparations

promptly obtained from it without undue heat, are, however,

effective. Tinctures and extracts, even when made according

to the improved Pharmacopoeia processes, are not as active as

they should be (Dr. Harley). The most reliable preparation is

the succus or juice made from fresh plants coming into bloom,

which are pulped between iinely-ground iron rollers, subjected

to hydraulic pressure, and yield 75 per cent of juice. Three

parts of juice are mixed with one of rectified spirit, allowed to

stand for seven days, and then filtered and bottled. This

succus has a dark sherry colour, an agreeable odour, and acid

reaction; one fluid ounce yields 30 grains of soft extract, and

42 grains of cordne. For horses or cattle the dose of succus

is fgx. to f§xvi. ; for sheep and pigs, fgss. to f giij. ; for dogs,

f 3i. to f3iv. The medicine should be repeated twice daily, and
persisted with in quantity sufficiQpt to paralyse voluntary

motor power. Hemlock combined with opixim or hyoscyamus
'prolongs and intensifies their effects. Few more soothing or

effectual pain-relieving mixtures can be used than opium',

chloral hydrate, and henalock. Of the tincture, the. dose

generally prescribed for horses or cattle is f §ij. or fgiij. ; for

dogs, f3ij. or f3iij. ; of the extract, 3i. to 3ij. for the larger

animals, grs. i. to grs. v. for the lesser. But ^o faulty are most

tinctures and extracts, that they fail to produce the physio-

logical action without which curative effects cannot be expected.

Conine—^the volatile oleaginous alkaloid of hemlock—^is a
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very powerful poison, scarcely inferior in activity to anhydrous

prussic acid. It causes at first local irritation, speedily super-

seded by swiftly-spreading paralysis, proving fatal by arresting

respiration. One drop applied to the eye of a rabbit caused

death in niae minutes ; three drops in the eye of a cat killed

it iu a minute and a half ; five drops swallowed by small dogs

began to operate in thirty seconds, and proved fatal in one

minute. Still smaller quantities rajected into the veias poisoned

even with greater rapidity (Christison on Poisons). Conhydrine

has similar, but hot such powerful, effects. The irregularity some-

times observed in the action of conine is explained by its bad

preparation, and its proneness to change into methyl-conine,

which Professors Crum-Brown and Fraser have shown acts on

the cord as well as on the motor nerves, sometimes causing

muscular twitchings, and, where in considerable amount, con-

vulsions. This change in composition Dr. Harley proposes to

obviate by converting the unstable conine, so soon as made,

into acetate or sulphate. Dr. Harley and Mr. F. Mavor found

that conine used hypodermically in horses produced local irrita-

tion and inflammation, which appeared to prevent its absorption.

HENBANE.

Henbane or Hyoscyamus leaves. The fresh leaves, with the

branches to which they are attached, of Hyoscyamus

niger ; also the leaves separated from the branches and

carefully dried
;
gathered from wild or cultivated British

biennial plants, when about two-thirds of the flowers are

expanded.

—

Brit. Phar.

Nat. Ord.—^Atropacese. Sex. Syst.—Peijtandria Monogynia.

Henbane grows wild in most parts of this country, is culti-

vated at Mitcham and Hitchin, and is successfully grown in

India. The yeUow-brown leaves, the principal officinal part,

are rough, hairy, and clammy, with a foetid narcotic odour, and

a nauseous, bitter taste. The small, round, yellow-gray seeds,

sometimes used, resemble the leaves in taste and odour, but are

difficult to coUect in quantity. The root is white, contains

much starch, and resembles the parsnip, for which it has occa-

sionally been mistaken. There are two varieties, an annual
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and a biennial ; tlie latter, alone recognised by the Pharmacopoeia,

is larger, stronger, more branched, clammy, and active. The leaves

with the young branches are gathered when two-thirds of the

flowers are expanded, and are carefully dried. 100 lbs. of the

fresh herb, when dried, weigh 14 lbs., and yield about 4 lbs. of

extract. The active principle is an oily liquid—hyoscyamine

or hyoscyamia (Cu H23 IST Og), having a heavy tobacco-Hke

odour and taste, and losing its activity at temperatures over

200°, or when exposed to caustic alkalies. Baryta, in an

aqueous solution, resolves it into a volatile alkaloid, hyosgine

(Og Hi3 N), and the crystalline hyoscinic acid (Fliickiger and

Eoyle).

Actions and Uses.—Henbane closely resembles the other

Atropacese, belladonna and stramonium. It first stimulates and

subsequently exhausts and paralyses the sympathetic nervous

system. Compared with belladonna, poisonous doses have a

more marked sedative effect, a greater deranging action on the

cerebrum and motor centres, but like it kUl by respiratory ar-

rest (Harley). Medicinal doses are cardiac tonics and sedatives,

give steadiness to excited irregular heart action, stimulate and

contract arterioles, and usually quicken respiration. ' During

their excretion by the kidneys they exert specially on the urino-

genital organs their power of relaxing voluntary muscles and

the occluding fibres of hollow viscera. Whether given inter-

nally, or applied directly to the eye, henbane stimulates the

'

sympathetic ganglia and dilates the pupil.

It first increases and then depresses the force and number

of the heart beats ; it causes dryness of the mouth and throat.

Excessive doses notably affect the cerebrum and motor centres,

causing giddiness, reeling, dilated pupils, and delirium. It is

rapidly excreted unchanged in the urine (Dr. John Harley, Old

Vegetable Neurotics). Compared with opium, it acts less on

the brain and more on the heart and circulation, does not

diminish the secretion of the bowels or kidneys, dilates instead

of contracts the pupU, and is less effective either as an anodyne

or antispasmodic. Dr. Harley states that its effects closely re-

semble those of hemlock and opium given together. On cattle

and sheep it acts less powerfully than on horses, in which three

or four ounces of the infused leaves cause dilatation of the pupils,

spasmodic movements of the lips, acceleration and subsequently
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depression of the heart beats, but no symptoms of acute poison-

ing. Dogs are acted on exactly as by belladonna. Cats be-

come duU and drowsy, the mouth and nose rough and dry, the

pulse accelerated, the pupils dilated, the power of walking or

springing impaired (Harley).

Medicinal Uses.—Hyoscyamus is occasionally prescribed to

quiet excited tumultuous action of the heart, occurring especi-

ally in valvular disease. In such cases it will sometimes reduce

the pulse of the horse from 60 to 40 beats per minute. Ee-

laxing muscular fibre, and antagonising capillary congestion, it

relieves the pain of rheumatism and neuralgia. Given inter-

nally, as well as by injection, it abates irritability and spasm,

of the uterus, bladder, and intestines. As a calmative, antispas-

modic, and substitute for opium, Mr. Mayhew prescribes it for

dogs suffering from distemper, giving half a drachm of the

tincture with a drachm of ether it. cold soup. Combined with

drastic cathartics, it prevents griping without diminishing pur-

gation. French veterinarians use it in epilepsy, chorea, and

amaurosis (Delaford and Lassaigne). As an external anodyne,

belladonna or opium is generally preferred.

Doses, etc.—^From collecting the plant at unsuitable seasons,

from their being long kept before being used, or from exposure

to high temperatures, many preparations of henbane are almost

inert. The succus or juice should be extracted under 200°

from freshly-gathered plants; the tincture obtained by ma-

ceration and percolation from two and a half ounces of coarsely

powdered leaves and one pint of proof spirit ; the extract made

'by the cautious evaporation of the expressed juice. f§jss. of

succus corresponds with about fJiLj. of tincture, f3j. of extract,

or grain j. of hyoscyamine. These are suitable doses for horses

or cattle; sheep and pigs take about one-eighth, dogs, one-

twelfth, of these quantities. The effects of full medicinal doses are

usually developed in an hour, and are intensified and prolonged

by combination with opium. It is occasionally prescribed with

belladonna, camphor, and chloral hydrate.

Hyoscyamine, conveniently used as a sulphate, Kke atropine

and daturine, stimulates, shortly exhausts, and paralyses the

sympathetic system. After a brief stage of preliminary excite-

ment, it lowers the force and frequency of the circulation ; large

doses cause paralysis of the capillary vessels and respiratory
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arrest ; it dilates the pupil, and parches the tongue and mouth.

Small doses accelerate, large doses diminish, the movements of

the intestines ; small doses augment, large doses lower, temper-

ature ; results are not modified by section of the pneumogastric

nerve ; excretion takes place "wholly by the kidneys, and as it

is excreted, it exerts its relaxing anodyne effect on the urinary

passages (MM. Oulmont and Laurent in BartJwloutfs Mat. Med.

and Therapeutics).

HYDEOCHLOEIC ACID.

Acidum Hydrochloricum. Muriatic Acid. Spirit of Salt.

Hydrochloric Acid Gas (H 01) dissolved in water, and

forming 31 '8 per cent by weight of the solution.

—

Brit,

Fhar. .
'

When one volume each of hydrogen and chlorine are mixed

in simlight or flame, combination occurs with explosive violence,

and there result two volumes of pungent, acrid, irritating, hydro-

chloric acid gas. Water at 40° dissolves about its own weight,

480 volumes, or 43 per cent, of this gas, and forms a definite

compound of one equivalent of acid and three of water. The

acid of commerce and medicine is mostly got as a by-product in

the manufacture of sodium carbonate from common salt. The

Pharmacopoeia orders the distilling together of about equal weights

of sodium chloride, sulphuric acid, and' water. Acid sodium

sulphate remains in the retorts ; hydrochloric acid, distils over.

It is colourless, intensely sour and acrid, emits white pungent

fumes, has the spec. grav. 1-160, and contains 31'8 per cent of

gaseous acid. The diluted hydrochloric acid is made by mixing

eight fluid ounces of the stronger acid with water until the

mixture at 40° measures 26^ fluid ounces. It has the spec,

grav. 1'062, and contains 10'58 per cent of real gaseous acid.

Hydrochloric acid is distinguished by yielding with silver nit-

rate a curdy white precipitate (Ag CI), insoluble in nitric acid,

but soluble in ammonia. From careless preparation, it some-

times contains sulphuric and sulphurous acids, nitrous com-

pounds, chlorine, iron, occasionally with traces of arsenic.

Actions and Uses.—Concentrated doses are corrosive and
irritant; medicinal doses are astringent, antiseptic, tonic, and
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antidotes for poisoning by alkalies; externally, it is used as a

stimulant, astringent, antiseptic, and caustic.

Like tlie other mineral acids, and strong acetic acid,in concen-

trated solution, it has a strong affinity for the "water bases, and

even for the albuminoids of the tissues, and hence is a corrosive

irritant poison, inducing gastro-enteritis when swallowed. The
fitting antidotes are alkaline bicarbonafes, magnesian carbonates,

nulk, white of egg, and other demulcents.

By administration of acids, acid secretions are checked, al-

kaline secretions increased. Salivary and mucous secretions

are thus promoted, and thirst abated, especially when the acid

is conjoined with gentian or other bitters, which, like acids,

stimulate salivary secretion. Half an oimce gentian, with

twenty drops medicinal hydrochloric acid, dissolved in a pint

of water or of cold linseed gruel, and given several times daily,

relieves thirst, moistens the dry clammy mouth, aids digestion,

checks diarrhoea, and in relaxed chronic sore throat exerts

beneficial astringent and antiseptic effects. Where the acid

treatment of indigestion is appropriate, hydrochloric acid is

specially suitable, on account of its antiseptic properties, and

its aiding the solution of albuminoids, which are precipitated

by sulphuric acid (Einger). Small .doses, conjoined with bitters,

given along with the food, or shortly after eating, are particu-

larly suitable for those cases of atonic indigestion and acidity

depending upon undue secretion of gastric juice, or the irregular

excessive formation of acetic, lactic, or butyric acids—conditions

frequently occurring in lambs and calves, especially whilst feed-

ing on milk. Given alone, or with ferric chloride, it promotes

a healthier state of the bowels in animals troubled with worms.

In its passage through the digestive canal it becomes neutralised,

but probably sets free bihary and other acids (Einger). It has

a remarkably high diffusion power, diminishes the alkalinity of

the blood, exerts in all animals tonic and astringent effects, and

is advantageously prescribed, especially in convalescence from

acute inflammatory attacks, in febrile and exhausting diseases,

and in haemorrhages.

Externally it is used for the destruction of warts, as a

caustic and antiseptic dressing for cancerous and poisoned

wounds, for foot-rot in sheep, and occasionally as a styptic.

Dr. Angus Smith {Caitle Plague Beports) testifies to its being
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" a very efficient, cheap, and penetrating disinfectant." It is

suitable for saturating carcases infected with contagious disease,

and as it destroys effectually contagious germs, it enables such

remains to be safely Utilised for plant food.

Doses, etc.—Of diluted or medicinal acid horses take f3ss.

to f3ij. ; cattle, f 3ij. to f3iv. ; sheep and pigs, TT|_xv. to HLxx.

;

dogs, iTLiij. to TT^x., usually prescribed with forty or iifty times

its'TDulk of water ; often given along with bitters and ferric

chloride.

INDIAN HEMP.

Cannabis Indica. The dried flowering tops of the female plants

of Cannabis sativa, grown in India, from which the resin

has not been removed.

—

Brit. Thar.

Nat. Ord.—Urticacese. Sex. Syst.—Pentandria Digynia.

Most good authorities consider that, Indian hemp is derived

from Cannabis sativa or common hemp, modified by climate,

and secreting a larger amount of the special resinous juice.

The plant and its resinous exudate are used in India and Arabia

as intoxicants and narcotics in the various forms of churrus

ganjah bang and hashish. The dusky, green aromatic masses,

measuring about two inches long, are made up of the dark-

green peculiar-smelling tops, bearing the remains of the flowers

with the small leaves- and ripe fruit. Eectified spirit extracts

an amorphous brown resin, distillation separates a volatile oil,

which has been resolved into an odourless liquid—Cannabene

(Cjg H20), and its solid hydrate (Cjg H22).

Actions and Uses.—It is narcotic, anodyne,and antispasmodic.

Its effects on men and dogs are more notable than on horses and

cattle, to which I have repeatedly given a drachm of the extract

without observing any alteration in pulse, respiration, or tem-

perature. It nearly resembles opium, and Sir Robert Christison

states that he " has been long convinced that for energy, cer-

tainty, and convenience, Indian hemp is the next anodyne, hyp-

notic, and antispasmodic to opium, and often equals it" (Chris-

tison's Dis^etisatory).- Conjoined with hemlock and chloral

hydrate, promising results have been obtained in abating the

spasms of tetanus in horses. It is prescribed either as an ex-

tract or a tincture, the doses being the same as for solid opium
and laudanum.
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IODINE.

lodum. A non-metaUic element, obtained principally from the

ashes of seaweeds.

—

Brit. Phar.

Iodine is chieily found in sea-water, and thence passes into

the textures of sea plants and animals. It is mostly prepared

in Glasgow by breaking kelp—the semi-vitrified ashes of sea-

weeds—into small pieces, and dissolving in water, when sodium

chloride, carbonate, and sulphate, with potassium chloride, crys-

tallise out. The dense dark-brown iodine ley is decanted off,

contains the iodine chiefly in combination with sodium and

magnesium, and is generally mixed with one-eighth of its bulk

of sulphuric acid, which precipitates sulphur and more sodium

sulphate, and drives off carbonic, sulphurous, and hydrogen

sulphide gases. The acid fluid is transferred to leaden retorts,

heated to 140°, and mixed with manganese binoxide, when the

iodine volatilises in violet vapour, and condenses in spherical

glass vessels in gray lustrous scales, resembling black lead. In

the retorts there remain sodium and manganese sulphates and

water. A drier and purer iodine is sometimes obtained by

adding to the iodine ley a solution containing one part of copper

sulphat6 and two and a half of iron sulphate ; the whole of the

iodine is thrown down as copper diniodide, afterwards decom-

posed by sulphuric acid and manganese binoxide. By a recent

patent process, the dry seaweed is at once economically sub-

jected to distillation in iron retorts, and yields iodine as well as

other products. From the mother waters of the Peruvian salt-

petre mines, large quantities of pure iodine are now obtained.

Properties.—Iodine usually occurs in soft friable black or

blue-black laminar crystals of a metaUic lustre. Its spec.grav.

is 4'95. It has an acrid,' disagreeable taste, and a pungent,

unpleasant odour, resembling that of chlorine or sea-water.

Applied to the skin, it produces a yellow stain, readily removed

by alkalies. At ordinary temperatures it slowly evaporates

;

at 239° it melts; at 39-2° it boUs, volatilising entirely in dis-

tinctive, violet-coloured, irritating, antiseptic vapours, nine times

as heavy as air. "With water it forms a brownish-yellow solu-

tion, which contains, however, only one seven-thousandth part

of iodine. It is entirely dissolved by twelve parts of rectified
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spirit, and by still smaller quantities of ether, volatile oils, and

many saline solutions, of whicli the most commonly used is

solution of potassium iodide, with which iodine forms a red-

brown fluid. It is also readily soluble in chloroform and car-

bon bisulphide, with which it forms Yiolet solutions. It readily

unites with bases, and forms many mediciaal compounds.

Iodides of the alkalies closely resemble iodine in their actions
;

iodides of the heavy metals partake chiefly of the properties of

the base. Iodine is easily distinguished by its characteristic

odour, by the brown stain it leaves on the fingers, by the violet

coloured vapour it evolves when heated, and by the blue com-

pound it forms with a cold solution of starch. This starch test

is inapplicable when iodine is in combination, from which, how-

ever, it is readily set free by a drop of weak chlorine solution

or of diluted nitric acid.

Impurities.—On account of its extensive use and high

price, iodine is apt to contain intentional adulterations as

well as accidental impurities. Black lead, and other such

fixed substances, remain as a residue when the sophisticated

article is heated. Water, sometimes present in the proportion

of fifteen or twenty per cent, adheres in minute drops to the

iodine scales ; which, if rolled in bibulous paper, moisten it, or,

if shaken in a dry phial, stick to its sides. The purity tests

of the British Pharmacopoeia are as follows :
—

" It sublimes

without leaving any residue, and the portion that first comes over

does not include any slender colourless prisms (of cyanogen

iodide) emitting a pungent odour. 12-7 grains dissolved in an

ounce of water containing 1 5 grains of potassium iodide, require,

for complete decoloration, 1000 grain measures of the volumetric

solution of sodium hyposulphite."

Actions and Uses.—Large doses are irritant and corrosive.

The vapour inhaled causes irritation, cough, and spasm of the

glottis. Medicinal doses stimulate the secreting glands and

vessels, are alterative and deobstruent, arrest thirst and exces-

sive secretion of urine, and have a specific effect in checking

polyuria in horses. Given for a lengthened period, it produces

wasteful tissue-change, with a debilitated, depraved state, termed

iodism. Externally it is used as a stimulant, antiseptic, counter-

irritant, and deobstruent. It is a feeble antiseptic, but an

effectual deodoriser and disinfectant.
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General Actions.—Applied to the skin or mucous surfaces,

it causes an orange-yellow stain, redness, and irritation; placed

in the areolar textures, it induces inflammation and ahscesses
;

inhaled as vapour, it excites cough and bronchial irritation.

Two or three drachms of solid iodine, given to dogs, are speedily

evacuated by vomiting ; but when the oesophagus is tied, they

cause fatal gastro-enteritis in two to seven days, leaving nume-

rous yellow spots and little ulcers in the stomach, and a

peculiar rose tint of the Uver (Cogswell). Hertwig found

that such doses killed every dog to which they were given,

inducing sero-sanguineous exudation and hsematuria. Horses

and cattle are less susceptible, both of the local irritant and

general constitutional effects of iodine, probably depending on

the presence in their alimentary canal of large quantities of

starch, which convert the iodine into the mild, insoluble starch

iodide. Hertwig mentions that doses of forty to sixty grains,

given to horses twice daily for fourteen days continuously,

caused merely slight diarrhoea, with black evacuations and, in-

creasing emaciation. Professor Dick repeatedly gave horses

large quantities for several weeks, without observing any other

symptom than the total refusal of water. In one case, he gave

for three weeks doses averaging two drachms per day, and

amounting, towards the end of the experiment, to two ounces

daily. Several ounces have also been given to cattle with the

like negative results. In many of these cases the iodine, having

been given in the solid form, must have been slowly, perhaps

only partially, dissolved and absorbed. In horses and cattle,

as well as in other patients, iodine in a properly soluble form

stimulates secretion of nasal mucus and saliva, and of the

digestive, biliary, and pancreatic fluids ; it increases tissue-change

and the removal of waste products ; it improves the appetite.

Under its influence various morbid processes are checked,

excessive thirst and inordina!te excretion of urine are arrested,

and glandular enlargements absorbed.

The condition of iodism produced by prolonged administra-

tion is accompanied by loss of appetite, irritation of the mucous

membrane of the nostrils, eyes, throat, and digestive organs, a

vesicular skin eruption, abstinence from water, languor, inap-

titude for exertion, and elevation of temperature. In human

patients wasting of the testicles and mammse has been ob-

<7.
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served ; and in the bull, atrophy of the testicles, with loss of

sexual desire (Morton). But aKke in man and the lower

animals iodism is now exceedingly rare. Where it occurs, it is

arrested by withholding the medicine ; exhibiting starch, so as

to convert any unabsorbed iodine into the innocuous starch

iodide ; and giving mineral tonics, bitters, and nutritive diet.

Iodine produces its effects by whatever channel it enters the

body. Mingled with alkaline secretions it becomes dissolved

;

as an iodide, or occasionally as an iodate, it is readily absorbed

;

even after a single dose it may be detected in many of the

secretions, in the blood, sweat, saliva, milk, and especially in

the urine, by adding to them a cold solution of starch, and then

a little chlorine or a few drops of nitric acid, when the blue

starch iodide is formed. It leaves the body chiefly in the

urine. It is closely allied to chlorine and bromine in physiologi-

cal, as well as in chemical characters. It resembles mercury in

its alterative and antiseptic properties, its stimulating secretion,

and producing specific blood-poisoning. It is, however, less

powerful than mercury, more limited in its antiphlogistic

functions, and more suitable for chronic than acute cases.

Iodine is not cumulative ; it has been given to man in small

doses for many months continuously, and even for more than a

year, without deleterious consequences, whilst its effects, unlike

those of mercury and lead, cease whenever its administration

is discontinued. The potassium and sodiuiii iodides retain the

chief properties of iodine, only being less powerful, and more

apt to act on the kidneys. The iodides of iron, copper, lead,

and mercury, exhibit, however, mainly the actions of theu

powerful bases.

Medicinal Uses.—Iodine is prescribed as an alterative and

resolvent in the second stages of inflammation, after acute

symptoms are subdued. It aids the removal of hydrothorax

and ascites, of recent exudations on mucous membranes, and oj

glandular enlargements, as is well Ulustrated in its curative

effect in diseased thyroid gland— a complaint occasionally met

with in human patients, and known as goitre, or Derbyshire

neck. Amongst the lower animals it is given in enlargements

of the liver and udder, in rheumatism, especially of a chronic

nature, and amongst cattle, in disease of the mesenteric glands

pulmonary consumption, enlarged joints, and other scrofulous
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affections. But in no veterinary cases is iodine of such decided

and unfailing advantage, as in that variety of diabetes inspidus

or polyuria which affects horses. In this disease, twenty to

thirty pints of urine are often evacuated daily, the animal

suffers from intense and insatiable thirst, and rapidly loses

strength and flesh. The symptoms, however, even when very

aggravated, yield almost immediately to the use of iodine ; the

thirst disappears, the urine is reduced to its normal quantity,

and the animal is restored to perfect health, often within two
or three days. The modus operandi of iodiae in curing this

polyuria is not very evident, the removal of thirst being the

only apparent physiological action capable of exerting any

curative influence. Neither iron, quinine, arsenic, nor other

effective alterative or tonic is to be depended upon in such cases.

Potassium iodide is not neady so effectual as the crude iodine.

Iron iodide answers very fairly, but is more expensive and

difficult to procure and preserve. Mr. Thomas A. DoUar, of

New Bond Street, iafoims me that although he has experi-

mented in these polyuria cases with various more correct

chemical conibiuations, he finds nothing more reliable than the

following old-fashioned formula :—Iodine, half a drachm ; iron

sulphate, two drachms
;
powdered gentian, half an~ ounce;

—

made into bolus with treacle, syrup, or meal and water. This

is repeated once, in bad cases twice, daily ; rarely are more

than six doses reqidred to effect a perfect cure. In allaying

the cough and irritability of catarrh, sore throat, and bronchitis

of an epizootic type amongst horses, a useful combination con-

sists of half a drachm each of iodine, potassium iodide, camphor,

and belladonna extract. Inhaled in vapour largely diluted

with steam and air it soothes the irritable respiratory surfaces

in catarrh in horses, and abates hoose in calves. In chorea

and epilepsy in dogs, iodine is of little value.

It is seldom applied directly for irritant or caustic purposes,

but is much used as - a stimulant and resolvent, iu chronic

swelliiigs of joints, bursal enlargements, strains of tendons,

thickening of the periosteum, scrofulous and other tumours, and

indurations of the udder. It is occasionally applied in sore

throat in horses ; whilst it is rubbed into the chest in

pleurisy to arrest the formation of exudate, and hasten the

removal of what may have been outpoured. To act as a
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:

stiimilating antiseptic and promote adhesion, it is injected into

cysts and abscesses from which serum or pus has been withdrawn.

It proves useful in such skin eruptions as eczema, psoriasis,

and lupus, as also in scab, mange, and ringworm ; often being

mixed with sulphur or mercurial preparations, or alternated

with them. For the cure of indolent ulcers, the raw surface is

sometimes covered by a piece of lint, spread with Simple cerate;

this is sprinkled with one to five grains of iodine ; over this

again is placed a piece of oiled silk or tinfoil. Excess of

iodine must be avoided, otherwise a corrosive instead of a heal-

ing action is produced. For stimulating and deodorising

unhealthy and malignant wounds. Professor Spence uses the

diluted tincture. Iodine is an expensive but effective deodor-

iser and disinfectant, decomposing noisome organic compounds

by uniting chiefly with their hydrogen, and also destroying the

lower forms of vegetable and animal life. It is contra-indicated

in high fever, acute inflammation, and derangement of the

bowels ; and Hertwig considers that in most affections of the

eyes, even in those, of a chronic kind, it does more harm than good.

Doses, etc.—For horses, grs. xx. to 3i- ; for .cattle, 3ss. to

3iss ; for sheep, grs. xv. to grs. xl. ; for pigs, grs. x. to grs. xx.

;

for dogs, grs. iij. to grs. viij. Such doses are repeated once

or. twice daily; given some considerable time after eating, so as

to prevent their conversion into the mild, insoluble starch iodide;

continued for a week or ten days, withheld for a day or two,

and, if necessary, again resumed. Larger doses are often given

with impunity, but usually without increased curative result.

Iodine is often given in bolus ; but handy although this form

undoubtedly is for horses and dogs, it is less certain than a good

fluid preparation, such as is obtainedbyshaking two parts of iodine

and one of potassium iodide in six or eight parts of water. The
potassium iodide ensures the perfect solution and fuU action of

the iodine. This concentrated solution is diluted with water as

required ; the dose is easily ascertained, for the iodide is about

half as powerful as the iodine itself. Tinctures have nothiQg

to recommend them in preference to the cheaper watery solu-

tions, and, like them, should be made with potassium iodide,

otherwise they do not bear dilution. For external purposes,

the compound aqueous solution is usually suitable. As a

counter-irritant, about one part of iodine, with one half of
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potassium iodide to ensure solution, is used with eight of water
or of fatty matters ; but where a gentle stimulant effect is de-

sired, with absorption of the iodine, the preparations should be
used of half this strength. For dressing wounds, ten grains

each of iodine and potassium iodide to an ounce of water

usually suffice. Half an ounce of iodine, a quarter of an ounce

of potassium iodide, an ounce of tar, and eight ounces lard or

oil, make a serviceable mange dressing.

Sulphur iodide, useful for stm diseases, is prepared by mix-

ing, in a Wedgwood ware mortar, four ounces of iodine with one

of sublimed sulphur, and gently heating the mixture until it

liquefies. The red-brown liquid, as it cools, becomes a gray-

black crystalline mass, insoluble in water, but soluble in

•glycerin and fats, with eight or ten parts of which it is

mixed for ointments or liniments. Such preparations are par-

ticularly suitable for itchy skin complaints ; and not being

poisonous, are used for mangy dogs, without risk of injury from

the dressing being licked or absorbed.

IPECACUAK

Ipecacuanba. The dried root of Cephaelis Ipecacuanha.

Imported from Brazil.—5ri^. Phar.

Nat. Ord.—Cinchoiiaceae. Sex. Syst.—Pentandria Monogynia.

The Cephaelis Ipecacuania is a Brazilian shrub, two to

three feet high., The root, the only of&cinal part, is usually

collected during the first three months of the year. It occurs

in twisted, knotted, annulated pieces, three or four inches in

length, of the thickness of a qmll, and covered with a brittle

brown bark, which constitutes fully three-fourths of the root,

and is of greater medicinal value than the toiigh, white, internal

woody matter. The powder is gray-brown, has an acrid, bitter

taste, a faint nauseous odour, and communicates its properties

to hot water, alcohol, and weak acid solutions. Besides 30

per cent of starch, a large amount of pectin, and a little resin,

fat, albumin, and gum, it contains an odorous volatile oil, the

amorphous, red-brown, bitter astringent ipecacuanhic or cephaelic

acid, and, in combination with it, about one per cent of a colour-

less, uncrystaUisable, slightly bitter, irritant alkaloid called eme-
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tine or emetia (Cjo H30 Ng O5). Emetine is also present in the

striated and undulated ipecacuans, neither of which is, how-

ever, recognised by the PhannaeopcEia.

Actions and Uses.—Ipecacuan is an irritant. Howsoever

introduced into the hody of camivora, it stimulates the vomiting

centre, cauBiQg emesis. Full or repeated doses paralyse the

nervous centres, lower the action of the heart and the animal

temperature, and arrest respiratory movement (Dr. OmeUas).

It is excreted through the bronchial and gastro-intestinal mucous

membranes and skin, and to a less extent through the kidneys,

irritates during its elimination these excretory channels, and, in

properly regulated doses, acts as an expectorant, diaphoretic, and

in larger amounts, as a cathartic. "Whilst full doses stimulate

the special nervous centre and induce vomiting, smaU and

repeated doses impart tone to the perverted centre, and often

arrest vomiting.

The powdered root or alkaloid applied to a mucous surface,

or rubbed into the skin, causes irritation and pustular eruption.

Full doses induce, in dogs and cats, vomiting, muscular relax-

ation, failure of the heart's action, reduction of temperature,

albuminous urine, and collapse in twenty-four or thirty-six

hours. After death, dark-coloured blood is found to fill both

sides of the heart, the respiratory and digestive mucous mem-
branes are inflamed, the lungs are congested (Dr. Dyce Duck-
worth, St. Bartholomew's Hospital Reports, vols. v. and vii.) Pro-

fessor Eutherford found that 60 grains ipecacuan powerfully

stimulated the liver of dogs ; even three grains had an effect on

a dog weighing 1 7 lbs. ; no purgative effect was produced, but

an increased amount of mucus was secreted from the small

intestine {Journal of Anatomy and Physiology, October 1876).

As an emetic for dogs, cats, and pigs, ipecacuan acts more slowly

and gently than zinc or copper sulphates ; whilst it produces

less nausea but more direct depression of the heart than tartar

emetic. In emetic and expectorant effects it resembles squill.

Bracy Clark states that three ounces will kill a horse.

Ipecacuan is prescribed to empty the stomach of dogs and
other carniVora of undigested food and irritants. Promptly to

remove poisons, mustard or zinc sulphate is preferable. Along
with the contents of the stomach, which usually is evacuated

in ten or fifteen minutes after the emetic has been swallowed.
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there is outpoiired a profuse secretion from the respiratory

mucous membrane, which often gives great relief in the early-

dry stages of catarrh, and also proves useful in cutting short

inflammatory attacks, especially of the eyes, train, and air-pass-

ages. Moreover, from the liver and portal system the fuU

action of the emetic also removes morbid matters (p. 45). Even
"where doses insufiicient to cause emesis are used, and in patients

where emesis never occurs, ipecacuan freq[uently promotes salu-

tary discharges from the dry congested respiratory membrane.

In mucous catarrh and sore throat amongst horses, where the

patient is feverish, the buccal and Schneiderian membranes hot

and dry, Mr. Thomas A. Dollar, of New Bond Street, sometimes

gives a drachm of powdered ipecacuan, with an ounce of medi-

cinal ammonia acetate solution, in a pint of water, repeating

the dose several times daily. Delaford and other French

veterinarians, believing that it gently stimulates the bowels

and allays irritation, prescribe half-drachm doses ia diarrhoea and

dysentery in cattle. Following Dr. Einger's practice with human
patients, drop doses of ipecacuan wine are given at half-hourly

intervals to arrest vomiting in weakly dogs, and for this purpose

it is advantageously conjoined with mix vomica or morphine.

Doses, etc.—Of the powder, as an emetic, dogs take grs. xv.

to grs. XXX. ; cats, grs. v. to grs. xij.
;

pigs, grs. xx. to grs. xxx.,

given in tepid water, either alone or with half a grain to a grain

of tartar emetic. Mr. Mayhew recommends for the dog four

grains ipecacuan, quarter of a grain tartar emetic, with a dessert-

spoonful of antimonial wine, dissolved in an ounce of tepid

water, and repeated every haK-hour until vomiting takes place.

Some practitioners use the celebrated Dover's powder, or its

pharmaceutical imitation, made by triturating together one part

each of ipecacuan and opium, and eight parts of potash sulphate.'

Of this useful expectorant and diaphoretic horses and cattle

take 3i. to 3iij. ; sheep, grs. xxx. to 3L ; dogs, grs. x. to grs,

XV. ; cats, grs. ii. to grs. v. ; repeated four or five times daily,

the patient supplied with plenty of diluents, and kept in a warm

atmosphere or comfortably clothed. The ipecacuan wine of the

Pharmacopoeia is prepared by macerating an ounce of bruised root

with a pint of sherry. The acetum is more active and cheaper than

the vinum, and is made by macerating 2^ ounces of the coarsely-

powdered root for seven days in a pint of diluted acetic acid.
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Emetine, -when mhaled even in minute amount, irritates

the mucous surfaces of the head and air-passages, and induces

symptoms analogous to hay fever. Two grains swallowed by a

dog caused violent vomiting, inflammation of the stomach and

intestines;^ stupor, and death in twenty-four hours (Majendie).

It irritates the mucous membranes and denuded skin, is ehmi-

nated by the mucous surfaces and liver, causiag vomiting and

alvine evacuations, it paralyses respiration, lowers temper-

ature, and relaxes voluntary muscles (Dr. A. E. D. Ornellas,

Pharmaceutical Journal, January 1874).

lEON AND ITS MEDICINAL COMPOUNDS.

Iron. Perrum. Ferrum redactum. Pulvis ferri. Fe.

Iron is a lustrous, gray metal, tenacious, malleable, ductile,

readily welded at a white heat, and with a specific gravity of

7"84. It is attracted by the magnet, and becomes itself mag-

netic. It is a normal constituent of plants and animals. It

occurs in small quantities uncombined, and probably of meteoric

origia, and exists abundantly in the form of oxide carbonate and

sulphide. The metal is extracted by roasting the ore, when the

iron is reduced to an impure ferric oxide. In the blast furnace,

in contact with burning coal, limestone, and sand, the impurities

are transferred to the fusible slag, whilst the metal, retaining

four or five per cent of carbon and silicon, is drawn out as pig

or cast iron. In the manufacture of bar or wrought iron, thfe

cast-iron is exposed to hot air on the refining hearth, to a high

temperature in the puddling furnace, and to squeezing under

the steam hammer ; the most of the carbon, silicon, sulphur,

and phosphorus is thus removed; whilst .by subsequent pressure

under heavy rollers, greater tenacity and more fibrous texture

are imparted. Steel is made by heating wrought-iron in con-

tact with charcoal, of which it takes up 1 to 1"5 per cent.

With other elements and radicals, iron unites in two
proportions : it forms the lower proto or ferrous salts, in which
it is diatomic and magnetic ; and the higher per or ferric salts,

in which it is triatomic and non-magnetic.

The ferrous salts are usually green, and in solution give.
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with liydrocHoric acid and hydrogen sulphide, negative results
;

with ammonium hydrosulphide, a black precipitate of hydrated

sulphide (Fe S, H^ 0) ; with caustic alkalies, white or gray

precipitates of hydrated protoxide (Fe 0, Hj 0) ; with potas-

sium ferrocyanide, a Light-blue precipitate, gradually becom-
ing darker by oxidation (re4 Feyg, Hg 0); with potassium

ferridcyanide, a precipitate dark blue from the first (Fcg

Fdcy^, HgO).

The ferric salts are mcjstly brown or red, and in solution

exhibit with hydrochloric acid, a negative reaction ; with

hydrogen sulphide, give a white precipitate of sulphur ; with

ammonium hydrosulphide, the black hydrated sesqui-sulphide

(Feg Sg, Hj 0) J
with caustic alkalies, a brown-red precipitate of

ferric hydrate (Fcj Og, H^ 0) ; with potassium ferrocyanide, a

deep-blue precipitate of Prussian blue at once goes down (Fe4

Feyg, H2 0) ; with potassium ferridcyanide, no precipitate, but a

green or olive decoloration ; with solution of galls, neutral iron

solutions yield a blue-black precipitate—the basis of writing-

ink.

Actions and Uses.—Iron appears to have been the first

mineral substance used in medicine, and some of its compounds

have been administered for three thousand years. As filings

or pulvis ferri it is occasionally given in poisoning by soluble

salts of mercury and copper. Iron salts are astringent, styptic,

and tonic ; large doses of the more soluble per-salts are also

irritant and corrosive. Although exerting little effect on the

unbroken skin, the soluble preparations applied to mucous or

skin abraded surfaces eombitie with albumin, coagulate blood,

and are powerful astringents. The metal in a finely divided

state and the insoluble salts, when swallowed, are dissolved by

the gastric fluids. Ferrous salts are converted in the stomach

and duodenum into the corresponding ferric ; organic com-

pounds are reduced to the carbonate. The salts are probably

absorbed as albuminates. In anaemic cases, when iron has

been iasuf&cient in the food, or wasted by haemorrhage or

disease, iron salts are direct restoratives. They supply the

iron requisite for the formation of the haematin, and the pro-

duction and nutrition of the blood globules, which contain about

g^th part of iron. But besides restoratives, iron salts are also

general tonics and astringents. Any excess not required for
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nutrition, reduced in great part to the condition of sulphide, is

eliminated in the bile, with the intestinal mucus, and in the

urine, often communicating its dark colour to the excreta. When
iron salts are administered for several weeks to rabbits the

blood and tissues gradually become saturated, and excretion with

scarcely any loss occurs in the urine (Brlicke). In Pereira's

and other works on human materia medica, upwards of forty

iron salts are enumerated ; but as they differ only in the degree

of their action, the ferrous carbonate, sulphate, and iodide, with

the ferric oxide and chloride, suffice for veterinary purposes.

Iron arsenite has recently been prescribed in squamous and

herpetic skin diseases, ia about the same doses as arsenic, and

is also applied externally. Citrate of iron and quinine, con-

joining the tonic properties of its components, is occasionally

prescribed ia dog practice, in doses of four to ten grains. The
phosphate is a mild chalybeate, recommended on account of

its being the form in which iron occurs in the blood, supposed

to be particularly assimilable, and specially suitable in strumous

diseases of the bones.

Iron Carbonate. Ferri carbonas. Ferrous Carbonate. Fe CO3.

Saccharated Carbonate of Iron. Ferri Carbonas Saccharata.

,
The lower or ferrous carbonate occurs in the clay iron ore,

and ia many mineral waters. It is prepared by decomposiag a

solution of iron sulphate by solution of ammonium carbonate.

It is grayish-green, has a chalybeate iaky taste, and dissolves

with brisk effervescence in hydrochloric acid. Exposed to the

air, it rapidly absorbs oxygen, gives off carbonic acid, and be-

comes converted into ferric oxyhydrate—a change constantly

taking place along the banks of chalybeate streams. To pre-

serve it in a stable form, the saccharated carbonate has been
iatroduced. It is made by rubbing the freshly.-prepared car-

bonate with sugar in a porcelain mortar. It occurs in small

coherent gray lumps, has a sweet, very feeble chalybeate taste,

and should contain at least fifty-seven per cent of carbonate

(British Pharmacopceia).

Actions and Uses.—On account of its iastabDity, the car-

bonate itself is not used. Its saccharated form is readily

soluble ; is a mild chalybeate ; especially convenient in canine
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practice, and administered for the same purposes and in the

same doses as the sulphate.

Iron Sulphate. Ferri Sulphas. Ferrous Sulphate. Green
Vitriol. Copperas. Fe, SO^, 7 Hg 0.

Iron sulphate may be got by dissolving iron in sulphuric

acid ; it is the by-product in the making of hydrogen sulphide
;

but the large supplies required in the arts and in medicine are

obtained from a clay shale or alum schist, highly impregnated

with iron pyrites or bisulphide (Fe S2). Such schists yield

both iron sulphate and alum (p. 148). Broken iato fragments,

they are placed in large heaps, frequently wetted, and exposed

to the air for several months. By oxidation and cheitiical

combination are formed iron and aluminum sulphates. Water
is freely added, and the solution evaporated, when the iron

sulphate crystallises out, leaving in solution the more soluble

aluminum sulphate.

Properties.—Iron sulphate occurs in bluish-green, oblique

rhombic prisms, which, on exposure to the air, gradually

oxidise, becoming opaque, and covered with a brown coating

of oxysulphate ; an excess of sulphuric acid retards this oxida-

tion. Its specific gravity is 1"82. It has an intensely inky,

metallic taste ; is insoluble in rectified spirit, but soluble in

one-third of its weight of boiling water and twice its weight

of cold water. Heated, it fuses, readily parts with six atoms

of water of crystallisation, retaining, however, the seventh more

tenaciously. Its distinguishing tests are those of other ferrous

salts detailed above (p. 345).

Actions and Uses.—^When swallowed it is restorative, tonic,

and astringent, and in large doses irritant. Applied externally,

it is stimulant, astringent, styptic, and antiseptic.

General Actions.—Two drachms introduced into the

stomach of dogs occasioned vomiting and death in twenty-four

hours, with redness of the alimentary mucous membrane, and

the formation of a thick layer of tough mucus ; the same

quantity applied to a wound, proved fatal in twelve hours

(Ghristison on Poisons). These irritant effects are less notable

amongst horses and cattle. They are counteracted by solutions

of galls, alkaline carbonates, and demulcents. Supplying the

iron so essential to the heematin, the ferrous sulphate proves a
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direct restorative. In rapidly-growing weakly subjects, in

scrofulous cases, during recovery from debOitatiag disease, the

blood globules are sometimes notably deficient ; tbey are often

reduced to half, and even sometimes to one-sixth, of their

normal amount. Iron salts cause their gradual increase, and

hence impart to the pallid weakly tissues the ruddy hue and

vigour of robust health. Eestoriag iron to faulty haematin

does not, however, explain all the curative virtues of iron.

Copper, zinc, and silver salts, with quinine and cod-liver oil,

although supplying no iron to faulty hsematin, produce

analogous tonic effects. Like these metallic salts and vege-

table tonics, in addition to restorative or nutrient powers, iron

sulphate exerts chemical astringent and vital invigorating

effects, and has besides antiseptic properties. To such influ-

ences are due its arresting irritation and inflammation of

lymphatic glands, and its diminishing the size and increasing

the firmness of the spleen, mentioned by Weinhold as the

common effect of its continued exhibition to dogs (Pereira's

Mements, 3d edit.) Iron sulphate is the cheapest and most

convenient preparation of iron, is more soluble and active than

the metal or oxides, but less corrosive and astringent than the

ferric chloride and nitrate. It is not so irritant or corrosive

as the corresponding salts of copper or zinc.

Medicinal Uses.—Iron sulphate is beneficially administered

to all veterinary patients in ansemia, and the various disorders

connected with it. No remedy is more effectual in dysentery,

consumption, and other forms of scrofula ; in relaxed conditions

of the mucous membranes ; in wasteful serous or bloody dis-

charges, as in diabetes, red-water in cattle, purpura, and other

haemorrhages ; in indigestion and diarrhoea depending upon

local atony or general weakness ; in antagonising erdargements

of the spleen and hver (CruveUler) ; in chorea and epilepsy in

delicate anaemic patients, and in convalescence from most acute

debilitating diseases. In conjunction with readily assimilable

nutritive food no remedy is so valuable in those anaemic cases

which affect young cattle and sheep kept late in autunm on

grass which has lost its nutritive value. With a bottle or two

of ale, two drachms are given twice daily to horses to improve

the appetite and check the progress of farcy, nasal gleet, and

chronic relaxed conditions of the mucous membranes. Full doses
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of the powder or strong solution shrivel and destroy intestinal

worms, and, farther, impart a healthier condition of the bowels

unfavourable to the development of parasites ; whilst as an in-

jection it brings away ascarides lodged in the rectum. Although

itself devoid of purgative effect, it increases the activity of

most cathartics with which it is combined. It is applied for

the ordinary purposes of a stimulant, astriagent, and styptic,

usually in the form of powder or watery solution. As an anti-

septic it is much inferior to ferric or zinc chlorides. Iron sul-

phate is contra-indicated where there is fever, active inflammation,

or irritability of the bowels. During early convalescence from

inflammatoiy complaints, milder tonics are often preferable.

Doses, etc.—Horses take. 3i- to 3iij. ; cattle, 3ij. to 3iv.

;

sheep, grs. xx. to grs. xxx.
;
pigs, grs. x. to grs. xx. ; and dogs,

grs. V. to grs. x. These doses are made into bolus with linseed

meal and treacle, dissolved in water, or mixed with soft food,

and repeated two or three times a day. They are often con-

joined with other medicines. Thus, in want of tone and tor-

pidity of the bowels, and for removing worms in horses, a

drachm is given daily, with one or two drachms of aloes. A
useful tonic bolus for horses is prepared with -two drachms of

green vitriol and half an ounce each of ginger and gentian,

made up with treacle or Canada balsam, and repeated twice or

thrice daily. The same ingredients dissolved in a pint of ale or

gruel prove a valuable tonic for cattle. These quantities make

three doses for sheep, and eight or ten for dogs. Thirty grains,

with a drachm each of common salt and nitre, are recommended

to arrest the progress of sheep-rot. After iron sulphate has

been used for several days, it is advisable to withhold it alto-

gether for a day or two, or replace it during that time by some

other tonic. This prevents gastric derangement, and also main-

tains the continued efi&cacy of the medicine. Care should fur-

ther be taken that, during its use, the bowels be kept open by

the occasional exhibition of laxatives, which are especially

necessary in horses and dogs, on account of their liability to

suffer from the astringent and constipating action of iron salts.

The dark colour and disagreeable odour which the faeces usually

acquire during a chalybeate course, depend on the production,

in the intestines, of the sulphide, and generally indicate that

the medicine is being given in unnecessarily large doses.
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Iron Iodide. Ferri lodidum. Ferrous Iodide. Fe l2,4 Hj 0.

When iodine, iron wire, and distilled water are gradually

heated together', combination occurs ; and the solution, filtered

and evaporated, yields flat green crystals with a brown tinge,

inodorous, having a styptic metallic taste, and soluble in about

their own weight of water and alcohol. ' The solid iodide con-

tains about 1 8 per cent of water of crystallisation, with a little

oxide ; when heated, it gives off violet-coloured fumes of iodine

:

when exposed to the air it deliquesces and acquires a red-brown

colour. This oxidation is retarded by keeping the solution

secluded from light, and in well-stoppered bottles containing

portions of fresh iron wire ; by boiling the freshly-prepared

solution in syrup ; or by casting the iodide into small plates or

cylinders, and at once dipping it in pure stearin, which can be

scraped off when the salt is required for use.

Actions and Uses.—^It is tonic, alterative, and astringent.

Poisonous doses are irritant, and produce the effects of iron

rather than of iodine. Thus, Dr. Cogswell found that three

drachms caused in dogs purging and vomiting; whilst one

drachm iu concentrated solution killed a rabbit in three hours

and a half, with the symptoms and post-mortem appearances of

poisoning with other soluble salts of iron. It may be used for

the same purposes and in the same doses as the cheaper sul-

phate. Mr. Morton specially noted its ef&cacy in polyuria, and

in nasal gleet accompanied by debility. It is also serviceable

in glandular enlargements, especially in young or weakly

animals. Besides being used in powder and solution, the syrup

is prescribed in human, and also occasionally in canine

practice.

Iron, Ked, Per- or Sesqui-Oxide. Ferric Oxide. Ferrugo.

Eust of Iron. Fcj Og, H2O.

Iron Peroxide Moist. Ferri Peroxidum Humidum. Moist

ferric oxide. Fej O3, Hg 0, with about 86 per cent of uncom-

bined water.

The red or ferric oxide is found native in the several varieties

of haematite, ochre, red chalk, and specular ore. It is prepared
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in the hydrated form, by boiling a solution of ferrous sulphate

with a few drops of nitric acid, and as much sulphuric acid as

it already contains ; decomposing this solution of ferric sidphate

(Fej 3 SO4) by an alkali,—the British Pharmacopoeia orders

solution of soda,—and washing the soft red-brown magma thrown
down. This moist ferric oxide is the best antidote for arsenic,

but requires to be used freshly prepared, as it gradually loses its

efl&cacy by keeping. Dried on a plate over hot water, the

oxyhydrate remains ; heated to ' redness, there is left about 14
per cent of the red-brown, tasteless ferric oxide.

Actions and Uses.—Ferric oxide and the oxyhydrates are

not used medicinally. ' The hydrate moist and freshly prepared

as an antidote for arsenic mechanically entangles the particles

of the poison, and further converts it into an insoluble iron

arsenite (Peg 2As O4). In human patients, doses of a table-

spoonful are given every five or ten minutes. Professor Douglas

Maclagan states that 12 parts of this hydrate are sufficient to

neutralise one part of arsenious acid.

Iron Per- or Sesqui-Chloeide. Perri perchloridum. Perric

Chloride. Pe2 Clg.

Iron perchloride is prepared by heating the metal in excess

of chlorine gas, or dissolviag it ia hydrochloric acid with a little

nitric acid added to ensure the production of the higher chloride.

The strong watery solution of the Pharmacopoeia, the Liquor

Perri Perchloridi Portior, is orange-brown, odourless, inky-tasted,

has a specific gravity of 1'44, and mixes with water and alcohol.

Diluted with three measures of water it constitutes the medi-

cinal solution, which, for ordinary veterinary purposes, is as

effective and much cheaper than the Tinctura Perri Perchloridi,

known as tincture of steel, or steel drops, and made by mixing

one measure of the strong watery solution with three of rectified

spirit. This tinctTire has a red-brown colour, an ethereal odour,

an acid chalybeate taste, and a specific gravity of 0'922.

Actions and Uses.—^Whether in the form of watery solution

or tincture, the perchloride is one of the most soluble, irritant,

and corrosive preparations of iron ; whilst in properly-regulated

doses, it is a valuable restorative, tonic, antiseptic, astringent,

and styptic. Eepeated every two or three hours, I have found
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it especially serviceable in red-water in cattle, in farcy, purpura,

and other typhoid complaints in horses, and ia distemper in

sickly dogs. It is also useful in loss of appetite and indigestion

depending on want of tone, where intestinal worms have been

troublesome, ia checking h^semorrhage from the alimentary canal,

and as an astringent and stimulant of the urino-genital mucous

membrane—the tincture, on account of its greater tendency to

be excreted by the kidneys, being preferable to the watery solu-

tion for this last class of cases. Its general tonic and topical

astringent effects, recommend it in relaxed sore throats, such as

accompany and follow catarrhal fever in horses. In such cases

the medicinal solution is repeated every two hours in half-

drachm doses dissolved in six or eight ounces of water, and

given slowly, so as to act as much as possible as a gargle ; or,

better stiE, the solution is applied several times daily vnth an

atomiser. Externally it is used as a caustic, astringent, styptic,

and stimulant. Diluted according to circumstances, it is one of

the best dressings for erysipelas. Injected into the rectum, in

the proportion of two drachms of the medicinal solution to a

piat of water, it destroys and brings away ascarides. I have

with good effect injected it into the uterus in dangerous post-

partum heemorrhage in cows. French surgeons have used it

with some success in reducing erectile and aneurismal tumours,

a few drops injected into the sac coagulating its contents. The

watery solution was found by Dr. Angus Smith {Third Beport

on Cattle Plague) to preserve blood and other such compounds

more effectually than any other substance experimented on,

with the single exception of zinc chloride. These chlorides,

when used in concentrated solution, have, however, the disad-

vantage of developing in decomposing organic matters disagree-

able fatty acids. Devoid of volatility, the ferric chloride,,

although so effective as an antiseptic, has little value as a dis-

infectant or deodoriser.

Doses, etc.—Of the weaker watery, or spirituous, solutions,

horses and cattle take fgi. to fgij.; sheep, TH_xx. to tt\_xxx.; pigs,

n|_x. to TT\^xx. ; dogs, TiLiij. to ii^x. Either solution is prescribed

with water, ale, or gruel, is often conjoined with hydrochloric

acidj gentian, and other tonics, but cannot be used with am-

monia, alkalies, or their carbonates, or with tannin-containing

substances.
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JABOEANDI.

Leaves and small branches of Pilocarpus pinnatifolius and

other species.—(Lemaire.)

Nat. Ord.—Eutaeese. Sex. Syst.—Pentandria Pentagynia

The shrubs yielding jaborandi are natives- of Brazil j the

leaves and bark are aromatic and acrid, with a bitter, hot, pun-
gent taste, and contain an acrid resin, a volatile oil, tannic

acid, and an active crystalline alkaloid, pilocarpine or pilocarpia.

Dr. William Craig of Edinburgh has carefully investigated the

properties of jaborandi, and shown that hot water extracts all,

or nearly all, the active principles, and an infusion is hence the

most handy preparation.

' Actions and Uses.—Jaborandi is sialogogue and sudorific

:

large doses, especially when including portipns 'of the fibrous

stems, are irritant, and induce nausea and vomiting. It directly

stimulates the vaso-dilator nerves of the salivary glands and

skin, in this respect being antagonised by atropine which para-

lyses them (Eoyle's Mat. Med. 6th, edit.) In three men
perspiration and salivation, caused by 60 grains, were arrested

by subcutaneous injection of xJ^th grain of atropine (Bartho-

low). Thirty to sixty grains, given as an infusion to human
patients, in ten to fifteen minutes cause profuse salivation and

perspiration ; upwards of a pint of saliva, and the like quantity

of sweat, have been collected ; the pulse rises, but arterial ten-

sion is diminished, and temperature lowered ; the pupils contract

;

the symptoms continue four or five hours. Elimination takes

place through the salivary glands and skin, which excretes an

unusual amount of urea. Mr. Thomas Dollar junior and Mr.

I. Print gave horses two to four drachms infused in hot water

:

in fifteen to twenty minutes profuse salivation occurred, con-

tinuing for 'nearly three hours, but without notable diaphoresis,

altered circulation or temperature. In several carriage horses

to which I have given two to four drachms, diaphoresis occurred

after twenty minutes, but was never so abundant as in human

patients ; the breathing was accelerated, but no change occurred

in the pulse, temperature, or quantity of the urine ; in aU cases

abundant salivation contiaued for two or three hours. Half a

drachm to a drachm caused in English terriers, 15 to 20 lbs.

2 A
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weight, profuse salivation, but no diaphoresis or other notable

effects. The physiological actions of jaborandi specially iudicate

its use to promote salivary and skin secretion in febrile cases,

to eliminate morbid or poisonous matters where the action of

the kidneys is impaired, to get rid of urea in chronic rheu-

matism, and to drain away fluid in dropsies.

Doses, etc.—Horses or cattle take 3ij. to 3iv. ; sheep, pigs,

or dogs, 3ss. to 3i. given as an infusion.

JAI.AP.

Jalapa. The dried tubercles of Exogonium purga.—(Bentham.)

Imported from Mexico.

—

Brit. Phar.

Nat. Ord.— Convolvulacese. Sex. Syst.—Pentandria Monogynia.

Jalap derives its name from Xalapa, or Jalapa, a town in

Mexico, whence it was first obtained, and from the neighbour-

hood of which it is stUl exported. The Exogonium purga is a

hardy climber, found on the temperate heights of the Andes,

6000 feet above the sea level. In this country it thrives well,

flowers, and comes to maturity, in the open air. It has a

smooth, round, brown, twining, annual stem ; long-stalked, cor-

date, and somewhat hastate leaves; crimson or light-red flowers;

and a fleshy pereimial root-stock, with numerous pear-shaped

tubercles, varyiag in size from a walnut to an orange, round

or pear-shaped, and invested with a thin, brown, wrinkled

cuticle. These tubercles are gathered about March or AprU,

just before the young shoots spring, and dried by suspending

them in nets over or near the fire. Sections or slices of the.

tubercles are also met with ; are hard and compact, marked and.

marbled with concentric rings and pieces of shining resin.

Jalap is triturated with difficulty, unless mixed with some hard

salt, as potassium tartrate or sulphate. In powder, it has a

pale-brown colour, a faint disagreeable odour, and a taste at

first sweet, but afterwards acrid and nauseous. Water dissolves

the sugar and mucilage without the cathartic resinous prin-

ciples, which are, however, readily soluble in rectified spirit.

Along with about 20 per cent of sugar, starch, and cellulin,

and 10 of gum, jalap contains nearly 18 per cent of a brown
brittle resin easily soluble in rectified spirit, but distinguished
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from ordinary resin by its solubility in oil of turpentine. It

consists of about equal proportions of the colourless, amorphous
translucent jalapin (0^4, Hj,, Oja), which resembles the resin of

scammony, and the less soluble but more active convolvulin

(^81 Hjo O10). Jalap of good quality is dark-coloured, dry,

heavy, compact, and not worm-eaten. The square or spindle-

shaped pieces of the larger-rooted male jalap, or Orizaba root,

possess the same properties as the ordinary jalap. Similar

cathartic properties also belong to the smaller elongated, corky,

paler, wrinkled tubercles of the Tampico jalap, sometimes sub-

stituted for the officiaal jalap.

Actions and Uses.—Jalap is irritant, cathartic, and feebly

vermifuge. Full doses given to dogs or cats usually cause

nausea and vomiting, as well as catharsis. When the oesopha-

gus is tied to prevent vomiting, two drachms excite fatal gastro-

enteritis in small dogs. Freely rubbed into the skin, or appKed

to mucous surfaces, it excites inflammation. Its cathartic action

is slight either on horses or cattle. Two or three ounces given

to the horse have no effect on the bowels, but act slightly on

the kidneys (Moiroud), White reports administering half a

pound without purgidg. I have repeatedly given cows four

ounces without perceptible effect. It is, however, a good purge

for dogs and. pigs. Professors Eutherford and Vignall, experi-

menting upon dogs, found that jalap stimulates the secretion of

bile, and acts still more notably on the intestinal glands (Jour-

nal of Anatomy and Physiology, Oct. 1876). For dogs it is

prescribed for most purgative purposes, acts tolerably speedily

and certainly, produces full watery discharges, and is especially

effective when conjoined with a grain or two of calomel. It is

identical in its effects with scammony, the dried root of Con-

volvulus scammonia ; is more active than senna, the leaves of

Cassia acutifolia ; is less powerful and less irritant than gam-

boge, podophyllum, elaterium, or colocynth ; as a purgative for

horses it is neither so certain nor effective as aloes ; as a ptirga-

tive for cattle it is superseded by salines and oils.

Doses, etc.—Dogs take 3i. to 3ij.; cats, 3ss.; pigs, 3i. to 3iv.

It is best given in combination with calomel. Dogs, if fasted

for SIX hours, are effectively physicked in two or three hours

by 3ss. to 3i. of jalap, with two or three grains of calomel,

made into a bolus with any convenient excipient.
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. JUNIPER TOPS, FEUIT, AND OIL.

Juniperi Cacumina, Fructus et Oleum. Dried tops and fruit

of the Juniperus comniunis. Oil distilled from the imripe

fruit.

Nat. Ord.—Coniferse. Sex. Syst.—Dioecia Monadelphia.

The common juniper is a shrubby, evergreen tree, growing

in most temperate countries. The leaves are dark gxeen,

linear, and arranged three in a whorl. The fruit or berries are

chiefly brought from the shores of the Mediterranean and the

Baltic ; are bluish -purple, furrowed, of the size and appearance

of currants ; take two seasons to come to maturity ; have an

aromatic, terebinthinate odour, and a warm, sweetish taste,

foUowed by bitterness. For, flavouring geneva about 2 lbs. are

added to the 100 gallons of spirit. They contain 30 per cent

of sugar, and yield, when distilled with water, one to two per

cent of two volatile oils, one of which is isomeric with oil of

turpentine (Ok, H;^^). From the wood of the Juniperus oxy-

cedrus, the brown, empyreumatic oil of cade is got by dry

distillation ; is used in France and other continental countries

for most of the purposes of oil of tar, and is especially recom-

mended in cutaneous diseases.

Actions and Uses.—The tops, fruit, and oil of juniper are

mildly stimulant, stomachic, carminative, and diuretic. They

are allied to other substances containing volatile oils, such

as anise, caraway, and coriander, the balsams of Canada, Co-

paiba, and Peru ; they resemble the turpentines, but are less

active. Two ounces of the berries given to horses and cattle

act only on the digestive organs ; but three or four ounces

induce diuresis, and also slight diaphoresis. The fruit and oil

are given as stomachics and carminatives in indigestion and

flatulence ; are stated to diminish the evil effects of bad fodder

and marshy pastures ; and to aid alike the prevention and cure

of sheep-rot. As diuretics they are seldom prescribed. They
have iDeen employed for fumigating stables and cow-houses ; and

their vapour was recommended for the destruction of filaria in

the bronchial tubes of calves and lambs. But for both these

purposes juniper has been superseded by more effectual remedies.
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Doses, etc.—-Of the fruit as a stomacMc, horses and cattle

take gi. to Biij. ; sheep, 3ij. to 3iv. ; dogs, grs. xx. to grs. xl.;

repeated several times a day, and usually given coarsely powdered
and mixed with fodder. They are readily eaten by most
animals, especially by sheep. A decoction, made either from
the fruit or tops, is occasionally prescribed, and also used as an
external stimulant. !A.s a diuretic, the oil is the best form-

Horses and cattle take" 3i. to 3ij. ; dogs, TTl_v. to HLx., repeated

at short intervals tUl diuresis is induced.

LEAD AND ITS MEDICINAL COMPOUNDS.

Lead. Plumbum. Pb.

Lead is chiefly obtained by roasting galena, the sulphide

(Pb S). It has a bluish-gray colour, and a peculiar odour

when rubbed ; is soft and malleable, readily cut or scratched,

and has the specific gravity 11 "4. Exposed to the air it

oxidises, loses its metallic lustre, and becomes dull and opaque.

It fuses at 617°. In ordinary water, with access of air, a

hydrated oxide and carbonate is gradually formed. Lead is

sometimes quadratomic, but most of its medicinal compounds

are diatomic.

Poisonous and Medicinal Actions.—Metallic lead appears

to be devoid of medicinal or poisonous action. Shot, an alloy

of lead and arsenic, is occasionally used by the lower order of

dealers, temporarily to relieve the distressed breathing of

broken-winded horses. Four ounces of metallic lead were

given to a dog at the veterinary school of Lyons without effect.

The metal in frequent doses is apt, however, to be oxidised,

dissolved, and exert its characteristic effects. - Such soluble

compounds as t^e nitrate and acetates are corrosive and irri-

tant, but not so powerful as corresponding zinc or copper salts.

The insoluble oxides and carbonates are feebly irritant. All

lead compounds, in continuously repeated doses, become absorbed

and deposited in the areolar and parenchjrmatous textures

;

nerve force is impaired; the voluntary and involuntary muscles

are paralysed and wasted ; the extremities are enfeebled and

bent, for the extensors suffer before the flexors ; the bowels are

torpid from a like paralysis of the involuntary muscles of the

Digitized by Microsoft®



358 LEAD POTSOKING

intestines. Professor John Harley concludes that "the whole of

the effects of lead upon the body may be traced to the enfeeble-

ment of the nerve currents, from impairment of the isolating

power of the nerve fibres ; the presence of lead in the tissues,

by increasing their conductiag power, tends to cause a lateral

diversion of the nerve force, and thus exhausts the currents in

their to and fro passage" (Eoyle's Mat. Med., 6th edition).

Lead poisoning or plumbism occurs not unfrequently in the

lower animals. In the end of 1851 Mr. Shenton, a Veterinary

Surgeon practising in Derbyshire, had eleven fatal cases among
horses, and several among cattle ; and, about the same time,

Mr. Mayor, V.S., of Penrith, had two horses that died near the

head of Ullswater, in Westmoreland {Monthly Journal of

Medical Science, May 1852). The symptoms of lead poisoniag

among the lower animals are analogous to those in man. They

usually contiuue, in more or less aggravated form, for several

weeks or even months. The digestive functions are unpaired,

the appetite becomes capricious, is sometimes entirely gone, at

other times is morbidly increased. Along the margins of the

gums a gray or blue hne appears—the result of the lead

deposited in the connective tissue being blackened by the

hydrogen sulphide present in the mouth, or of sulphur in the

food. Constipation and colic are not so invariably present as

in human patients. Paralysis and wasting are not confined to

the muscles of the extremities and bowels, but also affect the

involuntary muscles of the blood-vessels. The blood contains

an excess of water, the conversion of urea into uric acid is

interfered with, and urate of soda is deposited in the joints of

animals as well as of men (Dr. Garrod). Nutrition generally

is impaired, and epilepsy convulsions or coma are added to the

paralysis. In a letter received from Mr. Shenton, he thus

describes the conditions which came under his observation :

—

" There was a rough staring coat, a tucked-up appearance of the

abdomen, and a slightly accelerated pulse ; in fact, symptoms
of febrile excitement, which usually, however, passed away in

about a week. About this time large quantities of gray-

coloured matter were discharged from the nostrils, and saliva

from the mouth ; but at no time was there any enlargement of

the sub-maxiUary, Ijonphatic, or salivary glands. Neither was
there constipation of the bowels, which appears to be nearly
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always present in lead poisoning in raan. Fits and partial

paralysis came on at intervals; and wlien the animals got

down, they often struggled, for a long time iileffectually, to get

up again. The breathing up till this period was pretty

tranquil, but now became so difficult and laboured that the

patients appeared ia danger of suffocation. The pulse was in

no case above sixty or seventy ; and I ascribed the difficulty of

respiration to a paralysed state of the respiratory apparatus.

The animals did not live more than' two or three days after

these symptoms appeared. The post-mortem appearances

varied but little. The lungs and trachea were inflamed ; the

lungs engorged with large quantities of black blood; the trachea

and bronchi filled with frothy spume. In all cases but two,

the villous part of the stomach presented isolated patches of

increased vascularity ; and in all cases the intestines, and

especially the large ones, were inflamed. The blind pouch of

the caecum was nearly gangrenous. There was nothing remark-

able about the liver, spleen, or kidneys, except that they were

of a siagularly blue appearance. The brain and spinal cord

were not examined." It may further be observed, that in dogs

destroyed in about three weeks by lead poisoning the muscular

system was flaccid, pale", and bloodless (Schwepfer).

Mr. Cartwright of Whitchiirch, Salop, records in the JEdin-

hurgh Veterinary Beview for August 1863, three cases of milch

cows poisoned by eating sheet lead which had been used for

lining tea-chests, had been carelessly thrown on the manure

heap, and thence been spread on the clover fields. Besides

failure of milk and' appetite, grinding of the teeth, and dulness,

several curious symptoms are mentioned. The head was

rested against any convenient object as if the animal were

asleep ; whilst the pupils were nearly closed, and were Ettle

sensitive to light or to the movements of the finger. The gait

was weak and tottering ; whilst for an hour or twd at a time,

the cows, although persistently standing on their hind limbs,

went down on their knees, propping themselves against the

wall. The cases survived four or five days. From the fourth

stomach of one a pound of the fragments of the sheet lead was

removed ; the lining membrane was thickened, and of a brown

colour. The mucous membrane, both of the stomachs and

bowels, was unnaturally vascular, and exhibited in places
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patches of ecchymosis. The liver was pale, clay-coloured,

compact, and contained little blood. There was nothing amiss

with the urinary organs. Mr. "W. Watson, Rugby, records the

poisoning of three cows, which languished for several months,

and died from the eating of grass on which the bullet spray

from the Eugby rifle butts had fallen. Fragments of the lead

were found adhering to the coats of the stomachs, and the

poison was also detected by Professor Tuson of the Veterinary

College in the intestines, liver, and kidneys (Veterinarian for

May and August 1864).

Mr. Broad of Bath {Veterinarian for April 1865) also

records cases of cattle poisoned by picking up bullet spray.

The anima-ls axe described as dull and tucked up, the eyes

staring, the gait unsteady, the appetite good, but the bowels

constipated; emaciation and oedema under the jaw making

rapid progress. Portions of bullet spray were found in the

second and third stomachs ; both large and small intestines

were pale blue and bloodless. Professor Tuson records similar

symptoms from licking red paint, which he found retained for

twenty-eight weeks in a cow's stomach. Mr. Cox of Hendon
had several sheep become emaciated and paralysed from eating

the splashes of the lead bullets, which were found in the

stomachs in thin flakes readily soluble in the gastric fluids

^(Taylor on Poisons). As in the human female, lead poisoning

proves an occasional cause of abortion amongst cattle.

Mr. Herapath reports, in The Chemist for 1855, some in-

teresting cases of lead poisoning which followed the erection of

•smelting furnaces on the Mendip HUls in 1853. The injury-

appeared to commence half a mile from the chimney, and

to extend for half a mile farther. Lead oxides, car-

bonate, and sulphate were found on the herbage, hedges, and
hay. On the live stock "the efiects of the metal were, a

stunted growth ; a leanness ; shortness of breathing
; paralysis

-of the extremities, particularly the hinder ones ; the flexor

muscles of the fore-legs affected, so that they stood upon their

toes ; swelling of the knees ; but no constipation or colic, as in

the human species : in a few months death followed. If the

-injured beasts were removed to another farm, they never throve.

In the young the symptoms were more conspicuous and the

imortality greater. Lambs were yeaned paralytic ; when three
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weeks old they could not stand, although they made great

efforts to do so ; in attempting to feed them from a bottlej they

were nearly suffocated from paralysis of the glottis ; twenty-one

died early, out of twenty-three. > Colts also died, and those that

lived could not be trotted 150 yards without distressed breath-

ing. Pigs confined to the sty were not injured, but if allowed

to roam were soon affected. The milk- of coWs and sheep was

reduced in quality and quantity, and cheese made from the

former had less fat in it. I found ia the niilk of both minute

traces of lead. The dead subjects showed the mucous surfaces

to be paler than natural ; the lungs had large portions of a

dark-red colour, with dircumscribed edges, not like ordinary

inflammation, but evidently surcharged with fluid. This

accounted for the shortness of breathing, as only portions of

the lungs were fit to perform their functions. In some parts

there appeared bluish spots, where the powder had been stopp'fed

by the bifurcation of the air-passages. A blue line appeared

in the gum of the lower jaw, which. Dr. Taylor said in court,

was not caused by lead poison, as it did not occur, as in the

human subject, on the upper edge of the gum, but where the

gums first come into contact with the teeth, about 3-16ths of

an inch below the top edge. I therefore dissected out this line,

which was about three-quarters of an inch in length, and the

thickness of sewing cotton ; and, by aid of carbonate of soda

and the blow-pipe, reduced a spangle of lead from it, quite

visible to the jury without the aid of a microscope. I was

agreeably surprised at this result, as I expected^ the mark arose

only from altered blood ; but it will now become, in the hands

of a good blow-pipe manipulator, the most ready m6ans of

detecting lead ia the dead subject. It will be observed that,

of the symptoms, those of emaciation, paralysis, and the blue

line, are similar to those of the human subject ; that constipa-

tion and colic are absent;' and we get two new ones, shortness

of breathing and swelled knees. I will merely add that the

Company agreed, without calling witnesses, to pay £500

damages, and to buy the estate at full value.'"'

When animals are killed while labouring under the saturniae

malady, or die from its effects, lead can usually be found iu

most parts of the body. It has been detected in the blood, the'

contents of the stomach and intestines, the brain and spinal
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cord, the muscles, lungs, and liver. The late Professor George

Wilson discovered it in especially large amount in the spleen,

—an organ which can always be speedily and easily examined,

on account of " its small size, loose spongy texture, and com-

parative freedom from fatty matter '' {Monthly Jmiryial of Med.

Science, May 1852). To prepare the organs for analysis they

are digested in aqua regia, over a slow iire, until soluble mat-

ters are separated. The liquid, which should then be clear and

pale brown, is cooled, filtered through calico, and evaporated.

The dried residue is charred in a Hessian crucible, boiled with

diluted nitric acid, filtered, and when dried should yield crystals

of lead nitrate. In solution lead salts give with hydrochloric

acid a white crystalline precipitate (Pb Clj) freely soluble in

caustic potash, with hydrogen sulphide and ammonium hydrosul-

phide, the black hydrated sulphide Pb S, Hj ; with sulphuric

acid and soluble sulphates, the white sulphate, freely soluble in

ammonia acetate solution; with potassium iodide and bichromate,

bright gamboge-yellow precipitates of iodide and chromate.

Lead usually enters the bodies of the lower animals in

their food or water, or in minute particles licked or picked from

paint or portions of lead left in the animal's way. Water
sometimes gets contaminated by conveyance through leaden

pipes, or long keeping in faulty leaden cisterns. The hounds

at the Eoyal Keimels at Ascot some years ago suffered from

paralysis from driaking water contaminated by passing through

new lead pipes. At Claremont the late Louis Philippe and his

suite had symptoms of lead poisoning, although the amount of

lead did not reach one grain to the gallon. Sir Eobert Christi-

son states that any amount beyond one grain in fifteen gallons

is dangerous. On lead pipes or vessels the conjoined action of

air and moisture is apt to produce a crust of hydrated oxycar-

bonate, which crumbles away as a crystalline powder, partly

dissolved and partly suspended in the fluid. Leaden vessels

or vessels soldered with lead, must therefore be used with

caution for holding, especially for any length of time, water or

other fluids likely to effect a solvent action on the metal. This

caution is especially applicable to soft waters, and to those rich

in chlorides, nitrites, nitrates, and nitrogenous matters yield--

iag ammonia. Hard waters, abounding in carbonates, sulphates,

or phosphates, are less liable to contamination, as their acid,
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uniting with the lead, forms an insoluble crust, which protects

the metal from Jurther action of air or water. But even

such hard waters are not absolutely safe from lead contamina-

tion. A piece of iron, a patch of soft solder, or a few carbon-

aceous or other impurities in the lead, are liable to set up
galvanic action, and thus dissolve the metal. Great care should

therefore be taken to prevent hme, mortar, nails, or in fact any-

foreign body, gettiag into leaden cisterns, which should further

be emptied and cleaned out occasionally, especially when new.

In acute poisoning an emetic or the stomach-pump should

be promptly used. The most convenient chemical antidote is

diluted sulphuric acid or a soluble sulphate which converts the

lead salt into the insoluble white sulphate. Potassium iodide,

besides producing an insoluble salt, also hastens elimination

by the kidneys. These antidotes should be given dissolved in

such diluents as milk, mucilage, or egg, which have the further

advantage of forming insoluble albuminates with the lead salts.

The bowels, which are apt to be torpid, should be opened by
saline purgatives, nothing being better than magnesium sul-

phate. Where there is much pain, opium is prescribed ; and in

all cases good feeding and tomes are necessary to perfect a cure.

Lead Oxides. Plumbi Oxidii. Litharge. Eed Lead.

Lead Carbonate. Plumbi Carbonas. "White Lead. Cerusse.

Melted lead exposed to a current of air oxidises, forming a

yellow, semi-crystalline powder called massicot (Pbj 0). This,

when fused at a red heat, acquires a fohaceous or scaly struc-

ture, a variable gray or yellow-red colour, and is known as

litharge (Pb 0). At higher temperatures litharge is further

oxidised, and produces red lead or minium, one of the varieties

haviag the formula 2 Pb 0, Pb Og. Mtric acid breaks up

this complex oxide, leaving undissolved the puce-coloui?ed in-

soluble peroxide Pb Og. White lead, so extensively used in

the arts, is a soft heavy powder, a mixture of carbonate and

hydrate 2 Pb CO3, Pb 0, H^ 0, and is usually prepared by

exposing for several weeks .coils of lead in pots, wetted with

crude acetic acid, and exposed besides to the action of carbonic

acid, evolved from spent tan, stable manure, or other such decay-

ing organic matters ranged round the coils.
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Actions and Uses.—Litharge and white lead are irritant,

desiccant, and astringent ; frecLuently repeated doses exert the

usual constitutional effects of lead compounds ; their liability

to hecome absorbed iaduces a preference for the harmless zinc

oxide and carbonate. Litharge decolorises most coloured vege-

table fluids with which it is shaken.

Lead Oleate. Lead Plaster. Emplastrum Lithargi vel Plumbi.

The common sticking or diachylon plaster is thus directed

to be prepared : Boil together gently 4 pounds of litharge in

fine powder, one gallon olive oil, d^ pints of water, by the heat

of a steam bath, and keep simmering for four or five hours, stir-

ring constantly until the product acquires a proper consistence

for a plaster, adding more water if necessary {Brit Thar.) In

this process the fatty matter, which is an oleate of glycerin,

undergoes a change similar to what occurs in soap-making ; its

oleic acid unites with the lead, forming lead oleate (Pb 2 C^g H33

O2) ; its sweet basic principle, glycerin, remains in solution (p.

3 1 9). Lead plaster is sold in rolls, about a foot in length,

of a yellow-white colour, and a faint, sweet, soapy odour.

Although brittle when cold, it becomes soft and adhesive when
heated.

Actions and Uses.—Lead plaster is adhesive, free from irri-

tant properties, nor in this form is the lead liable to absorption.

For bringing together the edges of wounds it is generally used

spread on linen or calico, when the strapping besides affords

protection, healthful pressure, and support. Lead plasters are

rendered more adhesive, and consequently better adapted for

most veterinary purposes, by melting with every pound four

ounces of pitch or resin and two ounces of hard soap.

Lead Iodide. Plumbi lodium. Pb I^.

When equal parts of lead nitrate and potalSsium iodide are

dissolved, and the solutions mixed, double decomposition occurs,

potassium nitrate remains in solution, and lead iodide is pre-

cipitated in brilliant, golden-yellow crystalline scales, or in a

fine, bright yellow, heavy powder. It is tasteless, colourless,

sparingly soluble in cold water, but readily dissolved by boOing

water.
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Actions and Uses.—It resembles the other salts of lead

;

has been prescribed in scrofula, and applied externally in in-

dolent tumours ia the form of oiatment or plaster.

Lead Acetate. Plumbi Acetas. Sugar of Lead. Pb 2 Cg

Hg O2 ; 3 HO.
Lead Sub-Acetate. Plumbi Subacetas. Lead Oxyacetate.

Goulard's Extract. Pb Cg Hg Oj, dissolved iu -water.

Of the four acetates, only two are of medicinal value,—the

neutral acetate, or sugar of lead ; and the subacetate, which

occurs in Goulard's Extract.

Sugar of lead is obtained by dissolving litharge in acetic

acid ; or commonly, on the large scale, by immersing sheets of

lead in dilute acetic acid, scraping off the crust of subacetate

and subcarbonate, which accumulates, dissolving in acetic acid

and evaporating. Lead acetate is sold in minute needle-like

crystals, which are slightly efflorescent, have an acetous odour,

and a sweet astringent taste ; it is soluble in about twice

its weight of water at 60°, and in solution unites with

different proportions of the oxides, forming subsalts. The

officinal liquor plumbi subacetatis, in imitation of G'dulard's

Extract, is prepared by. boiling 5 ounces of acetate of lead, and

3-J ounces of oxide of lead, in a pint of water, for half an hour,

constantly stirring, filtering, and, when cold, adding more dis-

tilled water, until the product measures twenty fluid ounces.

Preserve in stoppered bottles (Brit. Phar.) It is a colourless,

transparent, alkaline liquid, has a sweet astringent taste, and

becomes turbid on exposure. From a solution of the neutral

acetate it is distinguished by its alkalinity, by the copious white

precipitate thrown down when a stream of carbonic acid is

passed through it, and by its producing an opaque white jelly

when mixed with gum arable mucilage.

Actions and Uses.—Like other soluble lead salts, the ace-

tates in excessive doses cause gastric irritation, often with con-

vulsions and other evidences of nervous derangement. Con-

tinued repeated doses develop the special symptoms, of plumbism

(p. 358). Medicinal doses are astringent, styptic, and anti-

septic ; and they check the escape of albimiuioids in the urine,

in which they are mainly excreted. Externally they are as-

tringent, styptic, and sedative. On skin-abraded or mucous-
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surfaces they combine with albumin, leaving a protectiag cover-

ing. They diminish the calibre of capillary vessels, and thus

exert a so-called sedative effect. The several lead acetates are

less corrosive and astringent, but more soothing, than zinc or

copper acetates. The greater solubUity of the subacetates ren-

ders them more active than the neutral acetate, and preferable

especially for external applications, on account of their not dry-

ing up or crystallising.

Hertwig exhibited a pound of sugar of lead to horses, and

observed nausea, colic, a quick, small, hard pulse, stiffness of

the limbs, paralysis of the optic nerve, and sometimes of other

parts, insensibility, and often death. Even more energetic

effects occur in cattle. Prinz observed that half an ounce

given daily for three days produced in cows fever, with a quick

throbbing pulse, colic, and other symptoms of abdominal pain,

in one case mania, but in none death. Mecke found that eight

ounces, dissolved in water, and given in divided doses during

two days, destroyed nine cattle ; the first on the second, the

last on the fourteenth day after the poison had been given.

Early in 1857 a farmer near Glasgow lost eight cows from

their boiled food having been prepared in a large tub obtained

from a chemical manufactory, and impregnated with sugar of lead.

The symptoms were similar to those above recorded. Half an

ounce, administered to dogs, and retained in the stomach by a

ligature round the oesophagus, produced intense intestinal irrita-

tion, and death occasionally in nine hours, but sometimes only

after two or three days (Orfila). Owing to chemical action, the

membrane of the stomach is gray, of a macerated appearance,

and sometimes vascular, especially in cases that survive long.

Similar symptoms and appearances are observed when sugar of

lead is absorbed frotn a wound, or injected into the veins.

Medicinal Uses.—Lead acetate is administered to check
haemorrhages, especially from the lungs, and profuse dis-

charges. In purpura in horses and red water in cattle it is

often effectual in staying bleeding and wasteful excretion of

albumin in the urine. In chronic diarrhoea and dysentery,

especially when conjoined with opium, it abates profuse dis-

charges, and quiets violent vermicular movements. Half-drachm
doses of sugar of lead and opium, given daily, frequently

arrest the dangerous diarrhoea which attacks badly-managed
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anaemic calves and young cattle in autumn and early winter.

Scouring lambs are equally benefited by eight or ten grains

each of lead acetate and opium. In many of these cases,

besides beiag given by the mouth, it is also added to starch

injections. It is used to check superficial circumscribed in-

flammation, to soothe and heal burns, bruises, and irritable

moist ulcers, to cool and relieve strained, inflamed tendons and

joints, to dry and abate the irritation and excessive weeping of

eczema, nettle-rash, and other cracked, painful, or itching skin

complaints. For eye cases it is unsuitable, as the lead albumi-

nate is apt to form a film over the cornea.

Doses, etc.—Of the lead acetates, horses and cattle take 3i.

;

calves and sheep, grs. xv. to grs. xx.
;

pigs, grs. vi. to grs. xij.

;

dogs, grs. ij. to grs. vj., given in bolus or solution, repeated once

or twice a day. Cumulative and constitutional effects must be

guarded against, and the medicine withdrawn whenever the

appetite becomes impaired, the gums discoloured, or the bowels

constipated or cramped. For external application, sugar of lead

is used in powder, as an ointment, or more commonly dissolved

in forty or fifty parts of water, with a little vinegar, to increase

its solubility. The Pharmacopoeia Goulard's Extract, diluted with

four parts of linseed or olive oil, is recommended as a cooling

application for blistered or contused surfaces (Morton). With
equal parts of spirit, and diluted with eight or ten parts of

water, it is a mild refrigerant astringent. Equal quantities of

lead acetate and zinc sulphate, dissolved in thirty' or forty parts

of water, constitute the familiar white lotion of veterinary prac-

tice, and, although the preparation is not chemically a correct

one, every-day experience proves it to be a valuable astringent,

sedative, and antiseptic.

LIlSrSEED.

Linseed Oil. Oleum Lini. The oil expressed without heat

from linseed.

Linseed Meal. Farina Lini. The cake of linseed, from which

the oil has been pressed, reduced to powder.

—

Brit. Fhar.

Nat. Ord.—Linacese. Sex Syst.—Pentandria Pentagynia.

The Linum usitatissimum, or common flax, cultivated in

Britain and other European countries, yields several important
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articles of the materia medica. The stem affords lint and tow

;

the seeds, crushed, ground, and subjected to hydraulic pressure,

yield linseed oil ; the residual cake is a valuable feeding stuff,

and when reduced to powder constitutes linseed meal.

To utOise the fibrous stem, the plant is steeped in water,

which is generally used hot : starch and cellular matters are

got rid of by scutching ; the fibres are hackled and carded, the

shorter coarser portions forming tow, the finer, when bleached,

are made into Linen. Soft loosely woven linen, when scarified,

and the cut fibres scraped, into a downy layer, constitutes the

familiar surgeon's lint. Both Unt and tow are used for pro-

tecting wounds ; and, when saturated with hot or cold water,

prove cleanly substitutes for poultices, and, being little liable

to be used a second time, are greatly preferable for the cleansing

of wounds to sponges, which are very apt to retain and dis-

tribute septic germs. Oakum, consisting of detached fibres of

old ropes, when treated with Stockholm tar, has recently been

recommended as an antiseptic dressing for wounds.

Flax or Unt seeds are about two lines long, smooth, and

shining, of a brown colour and oval shape, flattened laterally,

and pointed at one extremity. They are inodorous, but have

an oUy mucilaguious taste. They consist of 1 5 per cent of

althea mucilage or bassorin (G^^ ^20 Oio)> "wholly present in the

envelope of the seed ; and hence only properly extracted by
prolonged steeping or slow boiling; 25 of albumin and legimiin;

a little sugar, 30 of oil contained in the albumin and embryo
;

8 of mineral matters, chiefly phosphates, mostly stored in the

husk, and about 9 of water. The seeds ground and pressed

without the aid of heat produce about 20 per cent of oil of the

best q[uality; steam heat of 200° extracts 23 to 27 per cent

of oil of somewhat lower quality ; 1 to 13 per cent of oil

remains in the residual hnseed-cake or oil-cake.

Linseed oil, carefully prepared from tolerably sound seed,

has a pale yellow colour, a mild but nauseous taste, and a

specific gravity of about -902. It remains liquid at 0°. Ex-
posed to the air it speedily becomes rancid ; but a thin stratum

quickly dries up, forming a hard transparent varnish, hence its

extensive use in the arts as a drying oil. This oxidation and
drying property is greatly increased when the oil is boiled

either alone or with lead oxide. It is insoluble in water,
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soluble in five times its weiglit of boiling alcohol, in forty parts

of cold alcohol, and one and a half of ether. Boiled with

alkaline solutions, it forms soaps ; and is resolved into glycerin

and linoleic acid (Cig Hgg 0^ : Mulder) associated with small

amounts of oleic, palmitic, and myristic acids. Exposed in the

air linoleic acid is converted into a colourless resiuoid substance;

Mixed with an equal quantity of lime water, it forms Carron

oil, once much used for burns and scalds. Exposed for some
hours to a high temperature, it becomes a dark tenacious mass,

which, when mixed with lampblack, constitutes printer's ink. It

is sometimes adulterated with rapeseed oil ; but is more com-

monly of inferior quality from rancidity, from preparation at

high temperatures, or from presence of impurities..

Actions and Uses.—Linseed and linseed cakes are valuable

feeding stuffs; they are palatable, digestible, and nutritive.

As producers of fat, such oleaginous substances are generally

regarded as two and a half times more effective than starch or

sugar. Their digestion is aided by the pancreatic and biliary

fluids ; they are absorbed mainly by the lacteals ; they are

essential to the repair and growth of every tissue ; their com-

bustion develops heat and force. In moderate amount they

favour the assimilation alike of the starchy and nitrogenous

food with which they are given. Well-boiled linseed gruel, or

bruised linseed cake digested in hot water, is a most valuable

nutrient for horses, cattle, and sheep, not only during health,

but also during the progress of acute disease, in scrofula/,

rheumatism, chronic skin complaints, and during convalescence

from reducing disorders. In aU such cases it proves both food

and medicine. Horses that are bad grubbers, have harsh scurfy

skins, or are affected with roaring or thick wind, are usually

much benefited, especially i£ living mostly on oats and hay, by

about a pound daily of bruised linseed cake. A daily mess of

linseed gruel, or a few ounces of bruised cake, given daily to

calves or lambs, as soon as they will eat it, not only economically

favours growth and early maturity, but is tolerably effectual in

warding off attacks of diarrhoea, dysentery, anaemia, and black-

quarter. In the state of gruel or decoction, linseed is in every-

day use as a mucilaginous demulcent in irritable conditions of

the throat, alimentary canal, kidneys, and bladder ; in poisoning

with irritants and corrosives ; and as a convenient vehicle for

2 B
,
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the administratioii of nauseous or acrid medicines. Ground

linseed makes good poultices, especially when mixed with an

equal quantity of bran and oatmeal ; but the bruised ILoseed

cake is cheaper, less apt to become rancid, and equally

effectual in retaining heat and moisture. The common mass

employed for making up balls and piUs usually consists of

equal quantities of linseed flour and treacle. Linseed flour,

made into a paste with water, forms a good luting for distilling

apparatus.

Linseed oil has been highly lauded dietetically ; but neither

for cattle nor sheep does it answer so well as properly pre-

pared linseed or linseed cake. It has the disadvantage of being

too laxative, and it increases rather than diminishes the

quantity of ordinary food consumed. As an adjuvant feeding

stuff for animals in health I have found it inferior to linseed

cake, beans, or oats. As a nutrient and restorative, two ounce

doses repeated daily are, however, often beneficial in sore throat

and bronchitis in horses, and especially for subjects that will

not take linseed gruel or mashes.

Linseed oil in amounts too large to be digested acts as a

cathartic ; it is also emollient. It closely resembles rapeseed,

almond, and other fixed oils ; it is not so actively cathartic as

castor oU. Bland and unirritating, it is specially indicated

where laxatives are required in irritability of the intestinal

canal, in diarrhoea, in irritant poisoning, in young and weakly

subjects, where saline or other active purgatives have been

given, and their repetition is deemed inexpedient, and as a

convenient menstruum for the administration of croton and oil

of turpentine. Unless conjoined with other purgatives, it is

not a very prompt or effectual cathartic for horses. For dogs,

calves, and lambs it is a safe and reliable laxative, especially

when given with an equal amount of castor oil. In colic it is

usually combiaed with stimulants and anodynes. One of the

coUc draughts of the Edinburgh Veterinary College for horses

consists of one pint of linseed oil with one or two ounces each

of laudanum and oil of turpentine. On account of its lubricant

and emollient properties, linseed oil often relieves choking in

cattle ; mixed with well-boiled starch-gruel and injected into

the rectum or bladder, it aUays irritation. As a soothing

dressing, it is applied to hard, dry, irritable surfaces. From
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its drying properties, which it has in common with poppy,
walnut, and cod-liver oils, it is less suitable than olive, ahnond,

rape, or colza oils, or than lard, for making ointments or hni-

ments.

Doses, etc.—As a cathartic, horses take Oss. to Oj. ; cattle,

Oi. to Oij. ; sheep and pigs, fgvj. to fgviij. ; dogs, f§i. to f§ij.

;

cats, f3i. ; administered shaken up with liaseed gruel, mucilage,

milk, or spirit and water.

LIQUOEICE EOOT.

Glycyrrhizse Eadix. The root, or underground stem, fresh and

dried, of Glycyrrhiza glabra, cultivated in England.

—

Brit.

Fhar.

Nat. Ord.—Leguminosse. Sex. Syst.—Diadelphia Decandria.

Liquorice grows in most countries of continental Europe,

thriviag on dry, light, sandy soils. The best qualities are

grown in England, or imported from Spain and Italy. The

perennial herbaceous plants vary from two to four feet in

height, and have large, irregular, yeUow-green leaves
;
papilion-

aceous, pale-blue flowers ; and long, creeping, fibro-fleshy,

branched, perennial roots, or underground stems, which are

smooth, brown, cylindrical, and about the thickness of the

thumb, arrive at perfection about
' the third year, have a

peculiar sweet and somewhat sickly taste, and constitute the

officinal part of the plant. To preserve them from moisture,

they are generally kept in sand. The powder has a yellow

colour, a strong sweet taste, and is soluble ia water, and to a

less extent ia alcohol. Besides ordiaary vegetable constituents,

it contains asparagin and malic acid, a resinous oil, to which it

owes its sub-acrid taste, and a sweet, yellow, uncrystaUisable

sugar, termed glycyrrhizin (C24 Hgg O9). The natural juice or

watery infusion, concentrated until it becomes solid, forms the

well-known extract of liquorice or black sugar.

' Actions and Uses.—Liquorice resembles sugar in its dietetic

and medicinal uses. It is serviceable as a demulcent and

emollient, m irritation of the pulmonary mucous membrane in

man. It is largely used in the manufacture of tobacco, for
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making up boluses, and covering the disagreeable taste and

odour of various drugs ; but in veterinary practice is generally-

superseded by treacle.

MAGNESIUM AND ITS MEDICINAL COMPOUNDS.

Magnesium Oxide. Magnesia. Calcined Magnesia. Mg 0.

Magnesia is usually prepared by heating the carbonate to

redness, in partially covered crucibles, until its water and car-

bonic acid are expelled. It is also got by mixing solutions of

caustic potash and of any magnesian salt.

It is a white odourless powder, with a slightly earthy taste;

is very sparingly soluble in water ; has much affinity for mois-

ture, but little for carbonic acid. Its density varies according

to the temperature at which it is prepared ; the light or mag-

nesia levis of the Pharmacopoeia is produced at the lower tem-

peratures, and from the light carbonate, and is three and a half

times the bulk of the heavy. It is sometimes impure from the

presence of lime, silica, or magnesium carbonate. Magnesian

salts give negative results with hydrogen sulphide and ammonium
hydro-sulphide. Like other salts of the alkaline earths, they pro-

duce with potassium carbonate a white precipitate of carbonates,

which, unlike the carbonate of calcium or of barium, is soluble

in ammonium chloride solution. This depends upon the tend-

ency of magnesium to form double salts with the alkalies.

Actions and Uses.—Magnesia is antacid and laxative. As
an antacid, it resembles potash, soda, and their carbonates, but

lacks their diffusive, solvent, and diuretic properties. Its laxa-

tive effect and absence of causticity distinguish it from lime.

It is not sufficiently active to purge either horses or cattle ; it

is a gentle laxative for dogs and cats ; and is occasionally pre-

scribed with calomel, jalap, or buckthorn. Its laxative effects

are increased when the bowels contain acid secretions. For

foals and calves with acidity and flatulence, acids are usually

the appropriate treatment, but if magnesia is prescribed it must
not be too freely or continuously used, as it is apt to concrete

and accumulate in the bowels. It is an antidote for poisoning

by oxalic and the mineral acids. It removes arsenic from solu-

tion, and for this purpose is most effective in the form of the
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gelatinous hydrate made by adding caustic potash to a solution

of the, sulphate. It is occasionally applied as a desiccant.

Doses, etc.—Foals and calves, three or four months old,

take, as an antacid, 3ii. to gi. ; dogs and cats, 3ss. to 3i. It

is given suspended in milk or gruel, and conjoined with car-

minatives.

Magnesium Carbonate. Magnesia alba.

3 Mg CO3, Mg 0, 5 H2 0.

When sodium carbonate is mixed with bittern or with a

solution of magnesium sulphate, double decomposition ensues,

and the precipitated magnesium carbonate, with a little mag-

nesium hydrate, is collected, washed, and dried. . The solutions,

tolerably concentrated and mixed without heat, yield a heavy,

when diluted and boiled they produce a light, carbonate. The
former is dense, loose, and granular ; the latter lighter and more

starchy, and under the microscope is found to be partly amor-

phous, with intermixture of numerous slender prisms. Both

varieties are white, odourless, and tasteless, sparingly soluble in

water, but more easily dissolved in hot than in cold water. Muid
magnesia usually contains 13 grains of carbonate dissolved in

water charged with carbonic acid gas.

The action, uses, and doses of the carbonates are the same

as those of the oxides ; but in contact with the acid gastric

juice, full doses are apt to evolve much gas, and cause disten-

sion and discomfort.

Magnesium Sulphate. Magnesias Sulphas. Epsom Salt.

Mg SO,, 7 H,0.

This important magnesium salt is found in various rocks

and soils, in sea water in the proportion of 15 to 20 grains ia

the pint, and in some mineral springs. From its presence

in the miueral streams of Epsom, it derives its vernacular

name.

Preparati(m.-^-lt is generally prepared from magnesite, the

native carbonate, by saturating it with sulphuric acid, and

crystallisiag ; from magnesian limestone, or dolomite, or from

bittern, the oily-looking liquid left when sea water is concen-

trated for the separation of common salt. The magnesian lime-
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stone, a double carbonate of calcium and magnesium, is calcined

to expel water and carbonic acid ; the caustic lime and mag-

nesia, so formed, are slaked witli water ; hydrochloric acid is

added in sufficient quantity to convert the lime into calcium

chloride, which is separated in solution, leaving the insoluble

magnesia, which is treated with sulphuric acid, and the mag-

nesium sulphate thus produced crystaUised out. Bittern, when

concentrated, yields an abundant crop of crystals of magnesium

sulphate, and stUl larger quantities are obtainable by first add-

ing sulphuric acid to convert the chloride and other salts into

sulphate. These two processes are sometimes conjoined, the

calcined dolonaite being added to the bittern, the mixture heated

with diluted sulphuric acid, and the solution concentrated until

crystals separate on cooling.

Properties.—Epsom salt is usually sold in transparent,

colourless, minute, right rhombic prisms ; but by slow crystal-

lisation it is got in large prisms. It has a cooling, saline,

nauseous, bitter taste ; is insoluble in alcohol, but soluble in its

own weight of temperate water, and in three-fourths of boiling

water. When heated, it fuses in its water of crystallisation

;

but, as the temperature is raised, the water volatilises, and a

colourless glass remains. In solution, it gives a copious white

precipitate of barium sulphate, with barium chloride ; and the

white magnesia ammonia phosphate, with a mixed solution of

ammonia, chloride of ammonium, and phosphate of soda. Its

aqueous solution at ordinary temperatures is not precipitated

by oxalate of ammonia (showing absence of lime), nor should

it give a brown precipitate with chlorinated lime or soda (tes-

tifying absence of iron and manganese) {Brit. Phar^ It is

isomorphous with zinc sulphate, from which it is readily distin-

guished by its saline bitter taste, by the absence of metaUic

astringency, and by its neutral solution giving no precipitate

with hydrogen sulphide. Epsom salt is distinguished from

Glauber salt by its neither efflorescing when exposed to the

air, nor communicating any yeUow coloiir to the flame of alco-

hol. From oxalic acid, for which it has been sometimes mis-

'taken, it is easily distinguished by its finer and more needle-

like crystals, its bitter taste devoid of acidity, and its precipi-

tating alkaline carbonates without effervescence.

Actions and Uses.—Epsom salt is purgative, alterative.
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febrifuge, and antiphlogistic. It closely resembles common
and Glauber salts, and is a more active cathartic than potas-

sium bitartrate or sodium phosphate.

General Actions.—It has a low diffusion power, passes tardily-

through animal membranes, retards absorption of fluid from the

canal, and is itself absorbed chiefly from the stomach and duo-

denum. Whilst in the blood, it is believed to diminish the

cohesive tendency of the red corpuscles, to remove fibria and

retard coagulation (Dr. John Harley, Eoyle's Mat. Med., 6th

edition). It is shortly excreted through the intestinal glands

and vessels iato the large bowels, along with a large amount of

serum and flbrin in solution. This excretory process has been

admirably illustrated by Dr. Lauder Brunton {The Tractitioner,

May and June 1874), who placed four ligatures round the in-

testines of a cat, so as to make three separate closed sacs from

five to seven iuches, long, iato the centre one of which he in-

jected seven grains Epsom salt dissolved iu 105 minims of

water. The cat was killed four hours later, and although the

two outside sacs were quite empty, the middle one, into which

the purgative had been injected, contaiued 320 minims of pale

amber fluid, of the nature of a secretion rather than an albu-

minous exudation. In two similar experiments, 425 and 250

minims of fluid were found four or five hours after the injection

of 85 and 90 minims of saturated solution of Epsom salt. The

loops on either side were empty ; no congestion or inflammation

was noticed. Croton oil, elaterium, and gamboge, tested by

like experiment, aU caused similar copious secretion, but none

so abundant as Epsom salt, which yielded 42 and 56 minims

per square inch of iatestiue acted on by the purgative. This

free secretion and osmosis from the intestinal walls is the chief

specialty of Epsom salt, adapts it for softening dry hard faeces,

a result often safely effected by small, freely diluted, repeated

doses, secures the free washing out of the alimentary canal,

whilst the removal of so much fluid and dissolved fibrin further

develops marked febrifuge and antiphlogistic properties. Pro-

fessor Eutherford's experiments on dogs iudicate that magnesium

sulphate, unlike sodium and potassium sulphates, has no stimu-

lant action on the liver (British Medical and Surgical Journal,

November 1875). But it nevertheless notably counteracts

" biliousness," alike in men and animals, by sweeping away un-
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absorbed bile, generally present in the duodenum, and which,

unless removed, becomes reabsorbed. Like other salines, it is

an uncertain and sometimes violent cathartic for horses,

often acts unexpectedly on the kidneys, but in repeated doses

of two or three ounces proves a valuable alterative and febri-

fuge. On dogs its purgative effect is irregular, and often ac-

companied by nausea and vomiting. For cattle and sheep it is

a most convenient and effectual cathartic, equalled only by

common salt in rapidity and fulness of action. On cattle, full

doses generally take effect in twelve or fifteen hours, and cause

very fluid evacuations. Besides causing purgation, it diminishes

blood pressure and abates fever and plethora; whilst moderate,

frequently repeated doses, in all animals, also augment the

secretions of the skin and kidneys.

Medicinal Uses.—To ruminating animals it is given for all

the ordinary purposes of a purgative—^to evacuate the bowels

in indigestion, constipation, and the earlier stages of diarrhoea

;

to remove noxious matters from the blood, as in febrile and

inflammatory affections ; and to induce extensive counter-

irritation, as in inflammation of the brain, eye, and most other

organs, except the intestines. ' Although not a desirable purga-

tive for horses, it is a very useful febrifuge. One to three

ounces, given in influenza, pneumonia, and indeed in most

febrile and inflammatory disorders, improve the appetite, abate

noisome clamminess of the mouth, lessen fever, lower blood

pressure and excessive temperature, and help to establish and

maintain a healthy and regular action of the bowels. For

such febrifuge purposes, whether in horses or cattle, it is given

once or twice daily, but should be withheld or diminished in

amount whenever the bowels become unduly relaxed, or where

flatulence or spasm follows its use. It acts more certainly and

regularly when given in solution than ia bolus. It is often

conjoined with nitre and other salines, and in convalescence

from acute disorders, with powdered gentian and other carmina-

tives. Epsom salt is one of the best antidotes for poisoning by
lead or barium ; it converts them into insoluble sulphates ; and
further evokes the action of the bowels, which, in lead poison-

ing, is apt to be impaired and tardy. In smaller and repeated

doses it acts as a diuretic, but is seldom specially used for" that

purpose. It is frequently added to laxative clysters.
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Doses, etc.—^As a cathartic, adult cattle take Ibj. to Ibij.

;

calves of two to three months giij. or §iv. ; sheep and pigs,

giv. to §vi. ; dogs, 3ii. to 3iv. One-fourth or one-sixth of

these doses are often effectual in removing indigestion, keeping

up the action of other cathartics, and as febrifuges and altera-

tives. Epsom salt is given dissolved in ten or iifteen parts of

"water. To conceal its nauseously bitter taste, it is administiered

with treacle or with sulphuric acid, in the proportion of about

ten drops to every ounce of salt. To expedite its purgative

action, and prevent nausea and griping, there is usually added

some carminative, such as a drachm of ginger to the ounce of

salt. Where prompt and full purgation is desired in cattle .or

sheep, equal weight of Epsom and common salt is preferable to

either given alone ; a like quantity of treacle and fuU dose of

ginger are added ; and aU dissolved in a liberal amount of

tepid water. In obstinate constipation and torpidity of the

bowels among cattle, it is sometimes requisite to add to such

saline purges twelve or fifteen croton beans, a drachm of

calomel, or haK an ounce of gamboge, and to follow this up
with repeated doses of treacle and ginger. For febrifuge and

alterative purposes, Epsom salt is conjoined with nitrei mineral

acids, gentian, and other bitters.

MAESH MALLOW EOOT.

Althese Eadix. Dried Eoot of Althea officinalis.

Nat. Ord.—Malvaceae. Sex. Syst.—Monadelphia Polyandria.

The plants of the natural family Malvaceae are rich in

mucilage, and most of them yield tenacious fibres, from which

cordage is obtained. The seeds of the several species Gos-

sypium are surrounded by delicate, flattened, twisted hairs,

which constitute raw cotton. The marsh mallow grows both

in this country and on the Continent, generally in the neigh-

bourhood of rivers and salt marshes. The flowers, stem, and

leaves yield mucilage, but in lesser proportion than the biennial

root of the cultivated plant, which is sold in light-coloured,

fibrous, cylindrical pieces, several inches long, and about an

inch in circumference. Its sweet taste depends on the presence

of uncrystaUisable sugar; it further contains twenty-five to
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thirty per cent of starch, about t-wenty-five of bassorin (C12 Hj,

Oio) identical with that of linseed, one to two of asparagin, and a

crystalline neutral inert principle.

Actions and Uses.—The common and marsh mallow roots are

employed both internally and externally for the several purposes

of demulcents and emollients, nearly resemble linseed, and are

used for drenches and poultices, and for making up boluses and

emulsions.

MEECUEY AND ITS MEDICINAL COMPOUNDS.

Meecuey. Hydrargyrum. Quicksilver. Hg.

From its mobility and volatility, this metal is aptly named
after the messenger of the gods ; to its silvery appearance it

owes its synonym hydrargyrum ; to its mobility and metallic

lustre such appellations as ac^ua argentum, ac[ua metallica, and

quicksilver. Although occasionally found in metallic globules,

its most important source is the sulphide or cinnabar, chiefly

obtained from Idria in Carniola, and Almaden in Spain, from

Peru, California, and latterly from China and Japan. When
the ore is roasted or heated with iron or lime, sulphur is got

rid of, and mercury distUs over, and is exported in cylindrical

wrought-iron bottles, holding from 60 to 112 lbs.

Mercury is easily distinguished by its mobUity, liquidity,

and silvery-white lustre. It is tasteless and odourless ; freezes

at —40°, forming octahedral crystals ; slowly volatilises at all

temperatures; and boils at 662°, forming a dense colourless

gas. Its specific gravity at 60° is 13'6, its atomic weight 200.

It is diatomic, forming, like copper, two series of salts, the lower

or mercurous, the higher or mercuric. When pure, its globules

roU readily over a sheet of white paper without losing their

spherical shape, or leaving a stain. It readily forms amalgams
with other metals ; with about four parts of tin the sHveriag

is made for looking-glasses. Triturated with fatty or saccharine

substances,, as in the preparation of mercurial ointments, lini-

ments, and pOls, the metal loses its fluidity and globular

structure, is reduced to the condition of a dark gray powder,

whilst a small portion is oxidised.

Chemical Tests.—^Metallic mercury is identified by the

characters already mentioned ; its several compounds are dis-
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tinguishable by the foUowing tests ;;—(a) Slightly heated in a

quarter-inch test-tube with dry sodium carbonate, they under-

go decomposition, their metallic portion volatilising, and con-

densing in the cool part of the tube in minute metallic globules.
'

(&) Prom a neutral solution, whether organic or inorganic,

whether containing a mercurous or mercuric salt, the metal

may be extracted by heating in it a slip of clean copper, on

which the mercury condenses, (c) When a drop of a solution

of a mercury salt is placed upon a sovereign, and a key or

other convenient piece of iron applied so as to touch at the

same time the gold and the solution, a current of electricity is

evolved, which decomposes the salt and precipitates its mercury

on the gold as a dark-gray staia, easily removable by heat.

((?) In solution, if a mercurous salt is present hydrochloric acid

produces a white precipitate. Silver and lead have similar

white insoluble chlorides ; and the three are distinguished by

their behaviour with solution of ammonia, which blackens the

mercurous chloride, dissolves the silver chloride, but leaves the

lead chloride unaltered, (e) Hydrogen sulphide and ammonia

hydro-sulphide give a black sulphide, insoluble in nitric acid.

There are numerous confirmatory tests. (/) Alkalies and lime-

water with mercurous salts yield gray or black precipitates of

the lower oxide ; with mercuric salts, the yellow, red, or higher

oxide, {g) Potassium iodide, added to mercurous solutions, gives

the green unstable mercurous iodide ; added to mercuric solu-

tions, it gives the red or scarlet mercuric iodide, which is

soluble in excess either of the mercury or potassium salt.

Actions and Uses.—Mercury, so long as it remains uncom-

bined, like other metals, is devoid of physiological" action.

Several pounds given to human patients for the purpose of

removing obstruction of the bowels, exert only mechanical

effects. In a state of fine division it is, however, readily oxi-

dised or dissolved, and thus acquires active properties. In this

way mercurial vapours speedily become poisonous, and exert

their effects on water-gilders, barometer, thermometer, and look-

ing-glass makers, who work with the metal. The volatility and

poisonous action of mercury were seriously illustrated in the case

of the Triumph man-of-war and Phipps schooner, which received

on board several tons of quicksilver, saved from the wreck of a

vessel near Cadiz in 1809. From the rotting of the bags, the
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mercury escaped, and the whole of the crews became more or

less affected. In the space of three weeks two hundred -men

were salivated, two died, and aU the animals—cats, dogs, sheep,

fowls, a canary bird, nay, even the rats, mice, and cockroaches

—were destroyed (Pereira). Out of 516 workmen variously

employed at the Quicksilver Works at Idria, 122 were, in

1856, affected with dyspepsia, scrofula, anaemia, neuralgia,

mercurial gout, tremor, and caries. The finely-divided mercury

so pervades the atmosphere, that cows feeding in the neighbour-

hood of the furnaces suffer from excessive secretion of saliva,

become unthrifty, and abort ; the calves are also often ailing

;

whilst trout in the adjacent reservoirs, contaminated by the

waste products of the furnaces, lose their red spots and become

sickly.

With the exception of the sulphides, which, according to

Orfila, are inert, all mercurials are absorbed and enter the

blood; they are irritant and alterative; they are specially

attracted to, and tend to accumulate in, the lymphatic glandular

system; they promptly stimulate the salivary and intestinal

glands ; fuU or frequent doses disintegrate the blood and soft

solids, and produce the specific condition of mercurialism

;

they are excreted by the mucous and glandular surfaces, and

notably by the kidneys. The nitrates, red iodide, and higher

chloride, better known as corrosive sublimate, are powerfully

irritant and corrosive. The higher per, or mercuric salts, are

more active and corrosive than the corresponding lower, or

mercurous. The most convenient alteratives and cathartics are

calomel, gray powder, and blue piU. Mercury salts resemble

those of antimony in increasing waste, but are slower and more

permanent in their antiphlogistic effects, and act on the

lymphatic glandular organs, rather than on the skin and mucous

membranes. They resemble iodine in increasing waste, and

producing blood-poisoning, but have a wider range of action,

and stimulate more directly the glands and lymphatic system.

Mercurials produce a specific condition called mercurialism,

of which the symptoms are tolerably uniform in aU animals.

Secretion and excretion are increased. The abundant flow of

saliva, so notable in man, is not observed to the same extent

amongst the lower animals ; large quantities of faeces are

passed, containing much mucus; the kidneys and skin are
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unusually active; the mouth becomes tender, the gums red,

soft, and swoUen, the breath foetid ; the pulse usually some-

what accelerated. There is impaired appetite, with nausea,

gradual loss of condition, and general weakness. In man, there

results a peculiar trembling paralysis, depending upon irritation

and debility of the motor centres (Dr. Harley). The blood

forms a soft friable clot, loses in man one-third of its fibrin,

one-seventh of its albumin, one-sixth of its globules, and is

loaded with a foetid oU. Mercury remains a considerable time

in the body. In rabbits which received a single dose of corro-

sive sublimate, the poison was detected in half an hour in aU
the tissues, and continmed to be excreted during four days. It

has been detected in the urine of man four weeks after its

administration ceased (Schneider). Years after its use, globules

have been found in the cancellous structure of the bones.

It is excreted by the mucous membrane of the intestines, and

also by the kidneys. It gets into the milk of nursing females,

and Gasparin has seen lambs die from mercurialism when the

ewes have been freely dressed with ointment.

Mercurials exert various curative actions. Glandular en-

largements or indurations are diminished ; acute iaflanmiation

is mitigated or subdued ; exudation of lymph is checked. Such

beneficial effects are stated to be especially observable in iufiam-

mation of serous and parenchymatous textures, as in pleurisy,

liver complaint, and ophthalmia. Mercurialism is producible

in any of the lower animals, but with most difficulty in horses,

which, like other animals, manifest, however, various degrees of

susceptibility. Thus Mr. PercivaU, ia his Effects of MediciTies.,

mentions that ten grains of calomel, given daily to a four-year-

old horse, made the mouth so sore by the fifth day, that he
" cudded " his hay ; whilst a mare had six drachms of calomel,

two ounces of blue pUl, and mercurial ointment well rubbed

into her thighs, without suffering either from sore mouth or

salivation. Mercurialism occasionally results from one large

dose, when it is apt to be violent and difiicult to control ; but

is induced more certainly and safely, by small and repeated

doses of calomel, or any mild mercurial, and its production is

hastened by using the medicine both externally and iatemaUy,

and by blood-lettiag, nauseating medicines, or other means

which diminish vascular tension and favour absorption. In
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the lower animals, I do not, however, believe that any good

results are obtained from mercurialism, which are not more

readily and safely secured by salines , and other " remedies.

Whilst mercurialism continues, the patient must be carefully

protected from cold and wet. When it is to be arrested, the

admiiiistration of the mercurial must be suspended, a saline

purge exhibited, the mouth, if sore, repeatedly washed with

solution of chloriaated lime or alum, and the removal of chronic

effects hastened by sulphurous fumigation or baths, potassium

iodide, and small doses of opium.

Mercueial Ointment. Unguentum Hydrargyri.

Mercurial or blue ointment, of good quality, cannot be

made on the small scale without immense labour and loss of

time. The wholesale manufacturer prepares it in the following

manner :—The materials, consisting of equal weights of mercury

and hog's lard, to which the Pharmacopoeia directs the addition

of one-siKteenth part of suet, " are kept in the fluid state by a

temperature of about 100°, and are driven round with rapidity

in a circular trough by two spherical iron balls, which are pro-

pelled by means of a steam-engine ; and in this way extraction

is accomplished in the course of 1 2 hours " (Christison's Dis-

pensatory). ' The process is facilitated by adding to the mate-

rials a sixteenth part of old ointment, or a small quantity of

potassium nitrate or sulphate. The quality and purity of

mercurial ointment are estimated by its bluish-gray colour ; by

its specific gravity, which should be 1"78 ; by observing, with

a magnifying lens of four powers, whether the metallic globules

are extinguished ; or by removing the fatty matters by ether,

and weighing the residue. This strong ointment is usually

diluted with two or three parts of hog's lard or soft soap.

Good mercurial ointment contains about one per cent of its

mercury in the state of oxide, and during application, infriction

and exposure increase this more active oxidised portion.

Actions and Uses.—Mercurial ointment, when merely laid

on the surface of the skin, acts very slightly ; when applied

with smart friction, it irritates and vesicates. It is used in the

several domesticated animals as a stimulant for indolent sores,

ulcers, and chronic swelluigs. For destroying Kce and other
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vermin g,ffectiiig the skin, it is not superior to many milder

and safer remedies. For mange, scab, and other scurfy skin

diseases, it is generally appHed along with tar, sulphur, or

iodine. In some localities it is used much too freely. Pro-

fessor John Gamgee states that a druggist in Boston sold in

one year 2 5 tons of mercurial ointment, mostly to farmers. It

requires very cautious using, for, besides undue irritant effects,

it is apt to become absorbed. I have repeatedly known sheep

dressed for scab waste and die from mercurial poisoning. In

Lincolnshire a lot of sheep were dressed with blue oiutment,

and forty died with symptoms of short breathing, a peculiar

grunt indicative of paia, and the heads drooping to the ground

(Taylor on Poisons). The property of absorption is, however,

sometimes usefully exerted ia aiding the effects of mercury

given internally. Two ounces of the stronger mercurial oiat-

ment rubbed daily into the skin of a horse, salivates in four

or five days.

Mekcukial Liniment. Linimentum Hydrargyri.

Mercurial Oleate.

An ounce of ointment, with a fluid ounce each of ammonia
solution and camphor liniment, shaken together, constitutes the

liniment of the British Pharmacopoeia. Its effects are similar

to those of the ointment. Two compound linimentfe suitable

for skin diseases, enlarged glands, and chronic indurations,

are subjoined :

—

Mercurial ointment, 2 ounces. Mercurial ointment, 2 ounces.

Camphor, 1 drachm. Creasote, 1 drachm.

Oil of tar, 4 ounces. Liquor ammonise, 2 ounces.

Linseed oil, 4 ounces. Linseed oU, 6 ounces.

Mr. John Marshall, the eminent surgeon, uses an oleate of

mercury and morphine, made by heating oleic acid to about

300° with five to twenty per cent of mercury red oxide. A
grain of morphine to the drachm of oleate is added during

cooling. This preparation is stated to have great penetrating

power, is applied with the finger or brush ; although readily

absorbed, it does not, with ordinary care, cause salivation. It

has proved useful in chronic inflammation of joints, painful
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exostosis, rheumatisin, garget, and indurations of the udder,

with glandular and indolent swellings. It also effectually

destroys lice and their ova, and Mr. Marshall urges its use ia

relieving pain and checking morbid action in pleurisy, pneu-

monia, and pericarditis.

Meecueial Plastee. Emplastrum Hydrargyri.

For its preparation the British Pharmacopoeia gives the

following directions :
—" Heat one fluid drachm of olive oil with

eight grains of sulphur, gradually added until they unite. With

this triturate three oimces of mercury until globules are no

longer visible ; then add six ounces of lead-plaster, previously

liquefied, and mix thoroughly." It is occasionally used as a

stimulant for glandular and chronic enlargements, windgaUs,

and other bursal swellings.

Meecuey with Chalk oe Magnesia. Hydrargyrum cum Greta

vel Magnesia. Gray Powder.

These mixtures are made by triturating together an ounce

by weight of mercury with two ounces of chalk or magnesia

until globules disappear, and the mixture acquires a uniform

gray colour. The mercury with chalk or gray powder should

be free from grittiness, insoluble in water, its chalk soluble in

hydrochloric acid, leaving the mercury in a finely-divided state.

Both preparations are laxative, alterative, and antacid. I fre-

quently give gray powder with good effect to young calves

suffering from indigestion and diarrhoea, in doses of ten or

fifteen grains, repeated several times a day, conveniently placed

on the patient's tongue, or administered with a drachm of

ginger, either in spirits and water, milk, or a little gruel. As
an alterative for dogs, five to ten grains are prescribed. In the

earlier stages of distemper, Mr. Mayhew recommends grs. v. to

grs. XV. of gray powder, conjoined with gr. i. to grs. v. of

ipecacuan.

Meecueial oe Blue Pills. Pilula Hydrargyri.

These piUs, so much used in human medicine, are seldom

employed in veterinary practice. They contain two parts by
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weight of mercury, one of liquorice root, and three of confection

of roses. The addition to this of about one part of ferric oxide

produces a pill mass which has been recommended by Mr.

Morton as an alterative for horses, in doses of half a drachm
to a drachm. Mr. Mayhew recommends, as a purge for a

medium-sized dog, five grains blue pill, six grains powdered
colchicum, and ten grains colocynth extract. Five grains blue

piU and ten grains compound extract of colocynth, flavoured

with a few drops of oil of peppermint or of cloves, make a con-

venient laxative and alterative pill for a large dog, or two or

three doses for a smaller.

Mercury Black Oxide. Hydrargyri Suboxidum. Mercurous

Oxide. Hg2 0.

The black, gray, or lower oxide is prepared by decomposing

calomel (Hg 01) with a solution of an alkali or an alkaline

earth. It is a heavy black powder, devoid of taste or odour,

insoluble in water and alkalies, but soluble in nitric and acetic

acids. It is unstable, and readUy decomposes on exposure to

light. It is less active than the higher or red oxide ; and is

chiefly used, as a stimulant ;for unhealthy sores and ulcers, in

the form of the black wash—the lotio hydrargyri nigra of the

Pharmacopoeia—made by mixing thirty grains calomel with

ten fluid ounces hme water.

Mercury Eed Oxide. Hydrargyri Oxidum Eubrum. Mercuric

Oxide. Eed Precipitate. Hg 0.

The red, yellow, or' higher oxide is prepared by decompos-

ing corrosive sublimate with lime water, or by heating mercuric

nitrate until acid fumes cease to be evolved. Prepared by the

precipitation process, it occurs in a hydrated state, has a yellow

or brown colour, and constitutes the yellow wash of surgery.

This lotio hydrargyri flava of the Pharmacopoeia is made by

mixing eighteen grains corrosive sublimate with ten fluid ounces

lime water. Prepared by heating the nitrate, it occurs in

orange-red crystals, which become yeUow when powdered and

brownish-black when heated, recovering, however, their original

colour on cooliag. It dissolves sparingly in water, but readily

in hydrochloric acid. It is devoid of odour, but has a metallic,

2 c
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acrid taste. It is greatly more active thain the black oxide, a

few grains causing fatal gastro-enteritis when given to dogs.

Eight to fifteen grains caused colic m horses, and one or two

drachms enteritis and death (Hertwig). It closely resembles

corrosive sublimate, and is applied externally as a stimulant

and escharotic for indolent ulcers, luxuriant granulations, un-

healthy eruptions, and chronic tumours, being used in the

several forms of powder, lotion, or ointment.

Mercury Sulphide. Hydrargyri Sulphuretum. Hg S.

Cinnabar, a red-brown native sulphide, found in Carniola

and Spain, is the most abundant ore of mercury ; a black amor-

phous sulphide is thrown down when hydrogen sulphide is

added to any mercury salt ; the beautiful bright-scarlet ver-

mUion is a mercuric sulphide, prepared by sublimation ; whilst

Ethiops mineral is a heavy black subsulphide, with excess of

sulphur. These sulphides are insoluble and nearly inert.

Ethiops mineral used to be given to horses as an anthelmintic

and specific for glanders, in doses of 3i. to 3iij- It has now,

however, deservedly fallen into discredit.

Mercury Sulphate. HydrargjTri Sulphas. Turbith or

Turpeth Mineral.

The four sulphates possess little veterinary interest. The
insoluble yellow turpeth mineral (Hg SO4 2Hg 0) is prepared

by triturating and washing the higher sulphate with boiling

water. Half a drachm to a drachm poisons dogs ; smaller doses

are emetic. It is an active, irritant, and errhine, was formerly

prescribed for glanders and farcy, but is now superseded by safer

and more certain remedies.

Mercury Chloride. Mercury Sub or Lower Chloride. Hy-
drargyri Subchloridum. Mercurous Chloride. Calomel.

HgCl.

Calomel is found native in Carniola and Spain, but in too

smaU amount to be of commercial value. It is obtained either

by decomposing a solution of the nitrate with a hot solution of

common salt, or by subliming a mixture of the lower sulphate
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and common salt. The latter process is now usually preferred,

and is thus carried out by the instructions of the British Phar-

macopoeia :
—

" Moisten ten ounces of sulphate of mercury with

boiling distilled water, and rub it with seven ounces of mercury,

until globules are no longer visible; add five ounces dried

chloride of sodium, and thoroughly mix the whole by continued

trituration. Sublime, by a suitable apparatus, into a chamber

of such size that the calomel, instead of adhering to its sides as

a crystalline crust, shall fall as fine powder on its floor. Wash
this powder with boiling distiLLed water, until the washings

cease to be darkened, by a drop of sulphide of ammoniimi.

Finally dry at a heat not exceeding 212°, and preserve in a jar

or bottle impervious to light." In this process the triturating

of metallic mercury with the sulphate produces a subsulphate

;

when this is heated with sodium chloride, mutual decomposition

occurs, calomel is sublimed, sodium sulphate remains. Traces

of corrosive sublimate are removed by repeated washing.

Thus :

—

Merourous Sulphate. Sodium Chloride. Mercurous Chloride. Sodium Sulphate.

Hg2 SO4 + 2 Na CI = 2 Hg CI + m, SO,

Properties.—Sublimed and condensed in receivers, calomel

has a fibrous, horny, crystalline structure, a sparkling lustre,

and a yeUow-white colour, both in powder and mass. Sublimed

and condensed in large chambers, it is finely divided, and of a

dull white colour. Obtained by precipitation, it is snow-white,

but usually contains a trace of metal. It is inodorous, nearly

tasteless, insoluble in cold water, alcohol, and ether ; but par-

tially decomposed into metallic mercury and corrosive sublimate

by boiling water, especially when rich in salts, and by solutions

of potash, soda, and lime. At a red heat it volatilises, but at

lower temperatures it becomes yellow, regaining, however, its

original appearance when allowed to cool. Its specific gravity

is 7-2.

Impv/rities.—Admixture of corrosive sublimate, although

occasionally dreaded, rarely occurs. The minutest trace is dis-

covered by testing with hydrogen-sulphide, caustic potash, or

lime water ; and is readily dissolved out by agitation with cold

water. Sal-ammoniac, occasionally present, imparts a taste;

whilst sublimation leaves as residue any inorganic impurities.
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Actions and Uses.—Calomel is irritant, stimulant, alterative,

and antiphlogistic. Large or repeated doses cause mercurialism.

It is an emetic for dogs and pigs. Passing out of tlie body, it

stimulates the various excreting organs, and proves cathartic,

diuretic, diaphoretic, sialogogue, and, according to some autho-

rities, cholagogue. Applied externally, it is stimulant and

desiccant.

General Actions.—Preceding the production either of poi-

sonous or curative actions, calomel is , dissolved and absorbed.

Professor Tuson, of the Eoyal Veterinary College, has shown

that calomel and distilled water, digested in a glass vessel at

100-2° Fahr.—the temperature of the stomach—when mixed

with either pepsin or a two per cent solution of hydrochloric

acid, remains unaltered, even after twenty-four hours ; but

when both pepsin and hydrochloric acid are used, solution

speedily occurs, and a black precipitate of mercury sulphide is

formed (Veterinarian, January 1872). The mucous secre-

tions of the canal, and also the bUe, further aid the solution of

calomel. The opinion sometimes entertained that it undergoes

partial conversion into the higher chloride, corrosive sublimate,

is contradicted by the fact that the chlorides in the canal are

insufficient to effect such a change (Monthly Journal of

Medical Science, 1851, p. 88).

Calomel is less irritant than corrosive sublimate or the

nitrates. Its irritant action, usually followed by its specific

constitutional effects, are produced in horses by three or four

drachms ; in cattle, by two or three drachms ; in sheep, by fifteen

to thirty grains ; in dogs, by six to thirty grains'. Hertwig found

that such doses caused, in twenty-four to thirty-six hours, and

in dogs in less time, occasional colic and copious excretion of

fseces, which contained bile, and were grayish-green in cattle, but

black in doge. Such doses, especially if repeated daily for three

or four days, further induce thin and stinking evacuations, foetor

of the breath, soreness of the mouth, rapid impairment of the ap-

petite and condition, and fatal low fever and dysentery. At the

Edinburgh Veterinary College, in June 1853, a healthy donkey

got a drachm of calomel daily m three separate doses. About
the sixth day the animal became excitable, and the pulse rose to

85. By the eighth day secretion of saliva was augmented, the

breath was foetid, the gums red and tender, and the appetite im-
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paired ; but nothing abnormal was observed about the faeces or

urine. By the twelfth day these symptoms became more aggra-

vated
; the pulse softer and less frequent ; the strength much

reduced. On the fourteenth day the administration of the calomel

was suspended, but death occurred two days later. The animal

had received fourteen drachms in fourteen days. Post-mortem

examination discovered the teeth loose, the mucous membrane
of the mouth and air-passages blanched, while that of the

stomach and intestines was softened,; easily torn, and in many
places thickly covered with mucus and epithelium. The liver

was rather friable, but the kidneys, spleen, and lungs were

healthy. Three or foul- grains, given night and morning, sali-

vated large dogs in a week, and killed them in nine days ; the

only notable appearances were imfiammation of the large intes-

tines, and of the sympathetic ganglia of the abdomen. Hert-

cwig considers that dogs and swine, on account of their often

getting rid of the medicine by vomiting, are less easily affected

than the other domesticated animals ; and that ho]?ses are less

susceptible than cattle.

Eegarding the action of calomel on the liver, some differences

of opinion stiU prevail. The late Professor John Hughes Ben-

nett, and the Committee of the British Medical Association,

appointed to investigate the subject, experimenting chiefly on

dogs with fistulous openings into the duodenum, arrived at the

conclusion that neither calomel, blue pUl, nor even corrosive

sublimate, affect the secretion of bile; unless they purge or im-

pair health, when the quantity of bile is diminished (Medical

Times and Gazette, vol. ii., 1869). Dr. A. Eohrig curarised

dogs, maintained life by artificial respiration, and placed a

glass tube in the gall duct. Croton oil in doses of 18 drops,'

introduced into the duodenum, increased or re-established the

biliary secretion. Colocynth, jalap, aloes, rhubarb, and senna,

acted with a power decreasing in the order named. Castor oil

and bitter salts had little effect. Calomel, even in 20-gi?ain

doses, did not re-establish the secretion when it had ceased, but

had a marked power in increasing and maintaining it beyond

the natura,! time for its cessation {Stricken's Medicinische

JahrbucTier, 1873). Professors Eutherford and Vignal, also

experimenting oh curarised dogs, fonnd that doses of 10, 5, or

2 grains of calomel placed in the duodenum of fasting subjects
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produced purging ; they did not, however, increase secretion of

bile, but actually diminished it. Similar negative results oc-

curred even when calomel was introduced into the intestine,

mixed with bile or with hydrochloric acid. These carefully

repeated experiments of skilled observers justify the conclusion

that calomel, and other active mercurials, have no special chola-

gogue action ; that they do not stimulate the secretion of bile, as

they notably do of saliva. Stimulant effects are, nevertheless,

propagated to the liver by reflex action from the intestines irri-

tated by the mercurial, much in the same way as resinous pur-

gatives, croton, or even the food itself, when in the duodenum,

stimulate the functions of the liver, and contract the gall

bladder and hepatic ducts.

Medicinal Uses.—Few remedies have been applied to so

many and diversified uses, but neither in veterinary nor in

human medicine is it as much used as formerly. Amongst

the, domestic animals it is still prescribed to reduce and con-

trol acute inflammation, especially when affecting membranous

and parenchymatous tes!tures, as in pleurisy, common and puer-

peral peritonitis, laminitis, and iritis. These curative effects

cannot, however, be very satisfactorily explained. It appears

to alter the faulty condition of fibrin, albumin, and red corpus-

cles, to stimulate most of the secreting organs, and to promote

excretion of morbid products. In acute febrile and inflamma-

tory cases it is frequently prescribed after blood-letting or a few

doses of aconite, at intervals of one or two hours, and usually

combined with opium or some other agent which retards its

excretion. In enteritis, whether in horses or cattle, the late

Mr. Barlow sometimes used half a drachm of calomel, with an

ounce of laudanum, in a pint of gruel, repeated every hour until

three or four doses were taken, or until relief, nausea, or col-

lapse occurred. Two or three such doses are sometimes given,

at the outset of gastric fever in horses, but in such cases the

laudanum is probably of more benefit than the calomel. In

cases of metritis and peritonitis affecting cows three or four

days after calving, a good laxative alterative and sedative con-

sists of half a drachm calomel, two ounces laudanum, one pound

castor oil, mixed with hot water and treacle ; four doses are

given at intervals of two or three hours. Rheumatism, alike

in horses and cattle, is occasionally relieved by daily doses of
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twenty grains each of calomel and quinine sulphate. Dysen-
tery and protracted diarrhoea amongst horses and cattle are

frequently benefited, the fever abated, the bowels rendered more
regular, by ten grains of calomel, a drachm of opium, and an

ounce each of gentian and chalk, made either into a bolus or a

drench, and repeated daily, or as required. A more hazardous

practice is sometimes pursued in these cases : large doses of

calomel are given, conjoined with opium. Small doses, such as

twenty grains for horses or cattle, half that amount for foals,

calves, or sheep, two or three grains for dogs, given either alone

or united with chalk or with laxatives, often prove useful in

indigestion, acidity. Bilious diarrhoea, and gastric catarrh,

accompanied by pale, noisome, clayey faeces, as well as in sur-

feit, nettle-rash, and old-standing skin disorders. Half-drachm

doses, with two or three drachms of aloes, followed by salines,

are prescribed in congested liver in horses. Its presum'ed

cholagogue action has led to calomel being given in jaundice

and chronic liver disease, sometimes conjoined with the rubbiag

of mercurial ointment into the right side, the mercurials being

persisted with until early constitutional symptoms present

themselves. But this treatment is not justified by recent

knowledge of the action of the medicine, whilst clinical expe-

rience besides testifies that jaundice and torpid liver are usually

best treated by laxatives and small and repeated doses of salines,

which sweep away unabsorbed bile, and nitro-muriatic acid,

which acts as a liver tonic. Two or three grains of calomel

given to dogs or pigs usually produce both emesis and catharsis
;

but, rmless in combination with tartar emetic, ipecacuan, or

mustard, the emetic action is neither prompt nor certain.

Calomel has an extended choice of channels of excretion,

and, like other irritants, increases the action of the excreting

organ. Its cathartic action is best developed by combining

it with other purgatives—as in horses, with aloes ; in cattle

and sheep, with salts or oils ; in dogs and pigs, with jalap or

oils. In obstinate constipation and torpidity of the bowels,

particularly in cattle, calomel is a useful adjunct. Along with

its cathartic action are often induced alterative, antiphlogistic,

and anthelmintic actions. Its diuretic and diaphoretic effects

are determined when it is used in combination. Doses sufficient

to induce purgation or mercurialism are to be avoided in malig-
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nant diseases, erysipelas, typhoid, and asthenic cases, and where

the patient is weak.

Applied externally, either in solution or ointment, it

destroys the acarus of scab and mange, kills lice, abates the

itching of those eczematous rashes which affect the hairy limbs

of underbred cart-horses, is used as a stimulant for warts, and

is one of the best remedies for thrush, and for relieving piles

in dogs.

Bases, etc.—As an alterative and antiphlogistic, horses and

cattle take grs. xx. to 3i. ; sheep and pigs, grs. x. to grs. xxx.

;

dogs, grs. ij. to grs. iij.
;
given three or four times a day, along

with an equal weight of opium, to prevent their passing off too

rapidly by the bowels. As a cathartic, calomel is not used

alone ; the dose is consequently regulated by the amount of

the other purgatives with which it is combined. A drachm of

calomel, with five drachms of aloes, is a full purgative for the

horse ; one to two drachms, with a pound of Epsom or common
salt, a pint and a half of oil, or twenty croton beans, for cattle

;

three or four grains, with twenty to forty grains of jalap, for

the dog. As a vermifuge for the horse, the following combina-

tion may be given before feeding for three or four consecutive

mornings :—One drachm each of calomel, oil of male shield

fern, and aloes, with four drachms of ginger, made into a ball

with linseed meal:.and treacle. As an emetic for dogs or pigs,

two or three grains are given, with an equal quantity of tartar

emetic, in tepid water. To allay irritation of the skin, and

kill lice and other vermin, an ointment is used made with a
drachm of calomel to an ounce of lard.

,

Mercury Perchloeide. Hydrargyri Perchloridum. Hydrar-
gyrum Corrosivum Sublimatum. Mercuric Chloride. Cor-

rosive Sublimate. Hg G\.

Corrosive sublimate and calomel must be carefully distid-

guished from each other. Both are chlorides of mercury, and,

owing to unfortunate differences respecting the combining
equivalent of their base, are occasionally described under the

same chemical name. Corrosive sublimate contains twice as

much chloriae as calomel, is the higher per or mercuric chlo-

ride (Hg Cy, and is a very soluble and actively corrosive
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poison ; whilst calomel, the lower or mercurous chloride (Hg
CI), is an insoluble, comparatively mild, and much used medi-

cine. By using, whether in speaking or writing, the vernacular

names of these two chlorides, risk of mistake is greatly dimin-

ished.

Preparation.—Corrosive sublimate may be prepared by
heating metallic mercury in chlorine gas, or dissolving it in

hydrochloric acid. The most common process, however, con-

sists in subliming a mixture of 20 parts of mercury persul-

phate, and 1 6 of sodium chloride, with one of manganese black

oxide, which secures oxidation of the sulphate, facilitates liber-

ation of the chlorine; and thus prevents the formation of

calomel.

Properties.—It occurs either as a dense white powder of

broken' crystals, or in white, semi-transparent, brittle, four-sided

prisms. It has no odour, but an acrid, disagreeable, metallic

taste, and a spec.grav. of 5 "4. When heated, it fuses, and

rises unchanged as an exceedingly acrid poisonous gas. It is

soluble in two parts of alcohol, still less of ether, three of boiling

water, and sixteen of cold water. It has an acid reaction on

colouring matter, and forms, with albumin and iibrin, ilaky

precipitates, soluble in solutions of common salt. It is decom-

posed by most vegetable solutions, especially when exposed to

light. Its powerful antiseptic properties prevent attacks of

vegetable and animal parasites, and recommend it for preserv-

ing wood, cordage, and anatomical preparations. Its tests

have been detailed (p. 378). It is not subject to intentional

adulteration. When pure, it is free from colour and moisture,

leaves no residue when heated, and is entirely soluble in water.

Actions and Uses.—It is a corrosive 3,nd irritant poison ; is

occasionally prescribed as an alterative, antiseptic, and antiphlo-

gistic ; repeated doses cause mercurialism. Externally, it is

used as a stimulant, astringent, caustic, and as an antiseptic

and parasiticide.

General Actions.—^Full doses induce in carnivora vomit-

ing, and in all animals uneasiness, colicky pains, tenderness of

the abdomen, evacuation of bloody faeces, a small, wiry, and

accelerated pulse, short and difficult breathing, nausea, and

prostration of strength, with occasional convulsions—in short,

all the symptoms of acute gastro-enteritis, with nervous de-
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pression. Seven or eigM grains destroyed dogs in from seven to

thirty hours ; four drachms dissolved in three pounds of water,

killed a horse in twelve hours ; two drachms caused in cattle

great emaciation, and death in fourteen days ; one drachm

proved fatal to a sheep within twelve hours (Hertwig). Larger

quantities, however, are tolerated when the poison is given at

first in small doses. Thus Mr. PercivaU, experimenting upon

a horse, commenced with ten grains, and gradually increased

the dose to iive drachms before the appetite or pulse became

affected. Compared with poisoning with arsenic, the symp-

toms come on more rapidly ; therfe is more chemical and corro-

sive action, whilst in chronic cases salivation usually ensues.

Post-mortem examination discovers the mucous lining of the

alimentary canal softened and bluish-gray; where large doses

have been given, it is disorganised by the chemical action of

the poison ; where death is postponed for a day, patches of in-

flammation and sloughing are found, the kidneys and other

urinary organs are congested ; the lungs spotted with efPused

blood. The hearts of frogs and other animals destroyed by
corrosive sublimate cease to contract very soon after death ; and

the hearts of frogs suspended in corrosive sublimate solution do

not beat so long as when in water (Dr. Harley). Placed under-

neath the skin, or injected into the veins, the poison, in similar

quantities, produces the same symptoms and appearances as

when swallowed. Shepherds and others using strong solutions

frequently suffer from its irritant and also from its constitu-

tional effects. Dogs dressed with it for mange occasionally die

from gastro-enteritis.

The best antidote is albumin, which forms an insoluble and

inert mercury albuminate, and is, besides, useful as a demulcent.

It is conveniently given in the form of white of egg. One egg

suffices to counteract the effects of four grains of sublimate.

When eggs carmot be had, wheat or barley flour, milk, or other

albuminoids must be given, followed by astriagent solutions.

The stomach must be emptied either by emetics or the stomach-

pump.

Medicinal Uses.—For internal use, milder mercurials are

generally preferred. It has been prescribed for horses ia

glanders, farcy, chronic skin eruptions, and thick cedematous

legs resulting from repeated attacks of weed. Like other mer-
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curials, it controls inflammation and promotes absorption of

exudate. Half, or even a quarter, of a grain, repeated every

two hours, is sometimes useful in arresting the slimy, bloody,

reducing discharges of dysentery in cattle. Conjoiaed with

opium, hemlock, and salines, it has been advised in rheumatism.

As a stimulant, antiseptic, astringent, and caustic, it is applied

to wounds of low reparative power, to indolent ulcers, to check

purulent discharges or exuberant granulations, to heal fistulse

and foot-rot in sheep. Its notable power of coagulating albu-

min has led to its use in open joints ; but synovia-coagulants,

and other devices for mechanically or chemically plugging such

openings, are seldom " of permanent effect ; and the rational

treatment consists in keeping the limb fixed, and reducing irri-

tation by cold water and antiseptic dressings. For destroying

lice and acari, no remedy is more effeptual; besides poisoning

the parasites, it also dissolves the albuminous envelope of the

nits or eggs, and thus arrests their development. It destroys

the ringworm parasite. Four or five grains, roUed in tissue

paper and introduced deeply into the sinuses of quittor and

other fistulse, in six or eight days sloughs out the fibrous secreting

walls. It stands next after zinc and iron chlorides on the list of

antiseptics ; one-thirtieth of a grain wholly arrests the fermenta-

tion of twenty-five grains of sugar and one drachm of yeast

—

a result which it requires two 'grains of carbolic acid to effect.

Doses, etc.—r-Horses and cattle safely take grs. v. to grs.

viij. ; sheep and pigs, gr. j. ; dogs, gr. ^ to gr.
-J-.

It is more

safe and certain given freely dissolved in water or other simple

fluid. For most external purposes, a solution of sufficient

strength is made with three to six grains to the ounce of water.

An ointment of similar strength is used in skin .complaints, and

for destroying vermin infesting the skin. Ammoniated mer-

cury, sometimes employed for such cases, is an opaque, white,

insoluble powder, made by mixing solutions of corrosive sub-

limate and ammonia, and washing and drying the precipitate

(Hj N" Hg CI). Sixty-two grains are made into an ointment

with one ounce of simple ointment. To relieve itching, espe-

cially amongst dogs, two grains of corrosive sublimate and two

minims prussic acid are dissolved in an ounce of water. Such

poisonous remedies must, of course, be prescribed and used with

the greatest care.
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Mercuey Lower or Green Iodide. Hydrargyii lodidum

Viride. Merciirous Iodide. Hg I.

Mercury Higher or Eed Iodide. Hydrargyri lodidum

Eubrum. Mercuric Iodide. Hg I,.

The lower or green iodide, an unstable salt and an unne-

cessary encumbrance to the Pharmacopceia, is prepared by rub-

bing together the requisite proportions of iodine and mercury,

or by adding solution of potassium iodide to calomel or any

mercurous salt. It is not so active as the higher iodide; but a

scruple destroyed a rabbit within twenty-four hours, and a

drachm a pointer dog in five days (Cogswell).

The per higher or red iodide is usually met with as a bright

scarlet, heavy, inodorous, crystalline powder, with a disagreeable

metallic taste. It is insoluble in water, sparingly soluble in

cold alcohol, but soluble in ether, acids, solution of potassium

iodide, and most saline fluids. By direction of the British

Pharmacopceia, it is prepared by mixing corrosive sublimate and

potassium iodide, both in solution, when mutual decomposition

ensues, the clear supernatant fluid is decanted away, and the red

precipitate washed with distilled water and dried.

Actions and Uses.—The red iodide is as irritant as corro-

sive sublimate or mercuric nitrate ; a scruple, given to a rabbit,

induced gastro-enteritis and death in twenty-four hours. It is

not used internally, but, in the form of ointment, is applied as

a stimulant, counter-irritant, and caustic. This red ointment

is most effectual for condensing and reducing splints, spavins,

ring bones, and other bony deposits. It reduces chronic en-

largements and indurations of strained tendons, bursse, and
joints, and is occasionally used as a counter-irritant in sore

throat, chronic cough, and roaring. A strong ointment is fre-

quently rubbed into the rheumatic joints of cattle. It is, how-
ever, too powerful to be used, as fly blisters often are, imme-
diately after firing ; and when thus employed is apt to cause

sloughing and blemishing. One or two dressings are very ser-

viceable in arresting induration of the absorbent glands and
vessels in the earlier stages of farcy. It is more reliable than

mercurial or citrine ointments, sometimes substituted for it

;

indeed, few simple farcy cases resist its timeous employment,

conjoined with the administration, night and morning, of two
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drachms iron sulphate and ten grains arsenic, made into bolus

with Canada balsam and meal. The British Pharmacopoeia

orders the ointment to be, made by thoroughly mixing sixteen

grains red iodide with an ounce of iard ; but for most veterinary

purposes this ointment is not sufficiently strong, and a more

effective preparation is made by mixing one part of red iodide

with eight of lard.

Meecuey Niteate. Mercuric Mtrate. Hg 2 NO3.

Meecuey Nitrate Ointment. Unguentum Hydrargyri Nitratis.

Citrine Ointmente

When mercury is dissolved in excess of diluted nitric acid,

and the solution boiled for fifteen minutes, there is produced the

liquor hydrargyri nitratis acidus of the PharmacopcEia,—a colour-

less, strongly acid solution, sometimes used abroad as a powerful

caustic, and with twelve or fifteen parts of water and a little

nitric acid forming a good remedy for foot-rot in sheep. Mer-

cury nitrate is the active ingredient of citrine ointment, the

pharmaceutical imitation of the empirical Golden Eye Oint-

ment. Mr. Duncan, of Messrs. Duncan, Flockhart, and Com-

pany, chemists, Edinburgh, first discovered the secret of pre-

paring well-keeping citrine ointment, and his instructions are

embodied in the British Pharmacopoeia directions :

—

" Dissolve

four ounces of mercury in twelve ounces nitric acid, density 1'380

to 1"390, with the aid of gentle heat ; melt fifteen ounces of pre-

pared lard in thirty-two fluid ounces of olive oU, by a steam or

water bath, in a porcelain vessel capable of holding sis times

the quantity, and while the mixture is hot (about 180°), add the

solution of mercury, also hot, mixing them thoroughly. If the

mixture do not froth up, increase the heat until this occurs.

Keep it stirred until it is cold." When a less active prepara-

tion is required, the amount of mercury may be reduced to a

half or a fourth, stni "using, however, the same quantity of

nitric acid. Mild ointments, made by diluting the strong cit-

rine ointment with lard, are only fit for immediate use, as they

rapidly oxidise and spoU.

Properties.'—^Well-prepared citrine ointment has a golden-

yellow colour, an unctuous consistence, a nitrous acid odour,

and retains these characters for a long time if kept in earthen-
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ware or glass vessels, secluded from light. When ' badly pre-

pared, exposed to light, or in contact with iron, it speedily,

however, becomes of a grayish-green colour, hard, brittle, and

easily pulverised, owing to portions of the nitrate being reduced

to the metallic state. Samples injured by long keeping regain

their origiaal characters if heated with nitric acid.

Actions and Uses.—Citrine ointment is used as a stimulant

in chronic skin complaints ; it is one of the best remedies for

eczema ; it often abates the scurfiness and irritation remaining

in protracted cases of mange ; it destroys lice and the fungus

of ringworm ; cautiously used, diluted with olive oil or lard, it

greatly benefits irritable, swollen, discharging conditions of the

eyelids ; being easily absorbed, if freely applied, it induces the

usual specific effects of mercury.

METHYLIC ALCOHOL.

MethyHc Spirit. Pyroxylic Spirit. Wood Spirit. Wood
Naphtha. C H^ 0.

Wood spirit is the hydrate or alcohol of the radical methyl

(C Hg), and its properties are the same as those of spirit of

wine, the hydrate or alcohol of the ethyl series (p. 124). It

must be distinguished from , the mineral naphthas, which are

piire hydrocarbons, now largely imported from America, under

the name of rock oil, and the analogous bodies obtained from

the distillation of coal tar (p. 445). The crude acid liquor

resulting from the destructive distillation of wood when twice

rectified is sold as wood naphtha, or pyroligneous ether, and is

used as a solvent for resins, and burnt in lamps as a source of

heat. It still contains acetone and other volatile oily impuri-

ties, which render it milky when mixed with water. To get

rid' of these, it is saturated with calcium chloride, with which

it forms a definite crystallisable compound which, when
heated in a steam bath, gives off its volatile impurities, is

dissolved in water, digested with quicklime, and redistilled.

Thus rectified, it is neutral, limpid, colourless, but gradually

gets yellow by keeping, has a peculiar smoky, spirituous odour,

and a warm, aromatic, disagreeable taste. Its specific gravity

is 8'17 ; it is volatile and iaflammable, boils about 145°, mixes
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with water in all proportions, and forms a cheap solvent for

many organic compounds. The caustic alkalies immediately

colour it brown, a character A*-hich readily distinguishes it from

spirits of wine.

Actions and Uses.—It is stimulant, restorative, diaphoretic,

and antiseptic ; in large doses an inebriating narcotic. It is

identical in aU respects with ethylic alcohol (p. 127), over

which it has the advantage of cheapness, but the disadvantage

of a disagreeable odour and taste. It is used as a readily

assimilable restorative and stimiilant in catarrh, sore throat, and

influenza in hard-worked horses : is fancied to have some virtue

m chronic cough, allays irritability of the stomach and vomitiag

in dogs, serves the various purposes of an antiseptic, dissolves

the active principles of many plants, and on account of its

inflammability is used to singe the hair of horses.

Doses, etc.—Horses and cattle take fgss. to fgj.; sheep and

pigs, f3i. to f3ij-; dogs, V([v. to TTLxx. Half an ounce, united

with an equal quantity of diluted ammonia solution, and given

in cold gruel, or in a pint of ale, proves a good stimulant and

anodyne for horses. Its unpleasant penetrating flavour lessens

the chances of its being misapplied, as ordinary spirit draughts

are apt to be. It is extensively used for making methylated

spirit, which consists of one part of methylated alcohol and

nine of rectified spirit, and is sold for pharmaceutic and tech-

nical purposes free of duty.

MUSTAED.

Siaapis. The seeds of the Siaapis nigra and Sinapis alba,

also the mixed seeds reduced to powder.

—

Brit. Phar. ,

Nat. Ord.—Cruciferse. Sea;. Sj/st.—Tetradynamia Siliquosa.

The Sinapes are annuals one to two feet high, with yellow

cruciform flowers, and pods containing several brown seeds.

They are indigenous in all parts of Europe, and extensively

cultivated throughout Durham and Yorkshire. An abundant

wild variety, familiarly known as charlock and kellocks, is

sometimes used for adulterating the better sorts. The seeds of

the black mustard are dark brown, about the size of millet,

greenish-yeUow in powder, which has a pungent oily taste.
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smells slightly nauseous when dry, but is powerfully pene-

trating and irritant when moistened. The seeds of the white

mustard are lighter in colour, larger in size, and less pungent

and irritating. The mustard floiir of the shops, according to

information given to Sir Eobert Christison by an English

manufacturer, is made as follows :
—

" Two bushels of black and

three of white seed yield, when ground, 145 pounds of flour;

which, to diminish the pungency and improve the colour, is

mixed with fifty-six pounds of wheat flour and two pounds of

turmeric ; and the acrimony is restored, without the pungency,

by the addition of a pound of cluli pods and half a pound of

ginger. Black seed alone, it is added, would be much too

pungent for use at table. Wild mustard seed is sometimes

substituted for the black species if the latter be scarce. Some
manufacturers remove the fixed oil from both the white and

black seed, by means of expression, before making them into

mustard flour with the other ingredients, and the acrimony

of the product is thus increased " (Christison's Dispensatory).

This admixture of starch discovered by the iodine test, and of

aromatics, diminishes the potency of commercial mustard-flour

as a counter-irritant. Inorganic impurities, occasionally present,

are detected by their remaining after burning.

Both black and white mustard seeds contain about 23 per

cent of a yellow, tasteless, non-drying, fixed oil, similar to that

of rape ; 20 per cent of mucilage, chiefly in the epidermis ; 4
of inorganic matters ; and 10 to 1 5 of myrosin, an albuminous

ferment similar to diastase or the emulsin of bitter almonds.

Black mustard contains about 2^ per cent of the crystalline

potassium myronate or sinigrin; white mustard contains an

aUied principle, sinalbia. When these bodies are dissolved in

water, as in the ordinary mixing of the mustard flour into paste,

they are decomposed by the fermentescible myrosin, and there

are produced two pungent, acrid, irritating volatile oils—oil of

mustard (C^ Hg NS) from the black mustard, and acrinyl

sulpho-cyanate (Cg H^ NSO) from the white mustard (Fliickiger

and Hanbury).

Actions and Uses.—Unbruised mustard-seeds have little

effect when swallowed, probably because they are only partially

and gradually digested. The flour, however, in large doses, is

an irritant ; in medicinal doses, a stomachic, carminative, and
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stimxilaiit. A dessert-spoonful, dissolved in several ounces of

water, and given to the dog or cat, causes vomiting. It is

slightly laxative and diuretic, aUied to horse-radish and peppers,

hut is rarely given internally.

As an external irritant, it is in everyday use as a rube-

facient, vesicant, or suppurant. A paste made with water, and
rubhed into the skin, within fifteen miautes causes redness,

heat, and tenderness. Applied ia larger quantity, or with

smarter friction, the epidermis, after three or four hours, is

separated from the true skin by effusion of serum, the small

vesicles run into considerable blebs, which subsequently break

and suppurate. The surroimdiug parts are swollen. The skin

generally heals in a week. Occasionally, however, from repeated,

prolonged, or injudicious use, as in irritable states of the skin,

there ensue active inflammation, sloughing, and destruction of

the hair-roots. Compared with cantharides, mustard is more
prompt, but less permanent ; it is used to control functional

disturbance rather than to repair structural damage ; it causes

less exudation of serum, but -more swelling of surrounding

parts ; a'ppHed repeatedly, especially to the extremities of the

horse, it is more apt to affect the skin deeply, and hence .pro-

duce sloughiag ; unlike cantharides, it has no tendency to act

upon the kidneys. It is almost as prompt, and iS more manage-

able, than boHiug water. For horses, it is less irritating and

burning than oil of turpentiae. It is not so severe or so apt

to cause suppuration as euphorbium or croton oU. For cattle,

mustard is an excellent blister, often acting promptly on their

thick and insensible hides when other agents have slight or

tardy effect, and seldom causing injury or blemishing. For

sheep and dogs it is also useful, especially when applied, as it

ever should be, iu moderate amount, and for a short period.

For all veterinary patients suffering from catarrh, sore

throat, bronchitis, pneumonia, and pleurisy, mustard, especially

in the early stages, seldom fails to lessen pain and relieve dif&-

cult breathing. During the hepatisation stage of pneumonia it

is of httle use ; but after six or seven days is again serviceable

in sustaining the action of the heart ai;d promoting absorption.

It is most effectual when rubbed in over a considerable area

immediately external to the congested, painful, or inflamed

parts; after about fifteen minutes, washed off; and in an hour

2d
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or two, if rec[uired, again re-applied. In acute indigestion, in

eolic, enteritis, and typhoid fever, especially amongst horses,

repeated dressings of mustard often afford relief. In phlebitis,

a smart blister reduces inflammation, and hastens absorption of

exudate. It is of service in chronic rheumatism, especially

amongst cattle ; in the second stages of inflammation of joints

and tendons ; in enlargements of glands ; and occasionally as a

stimulant in chronic scurfy skin diseases. Flying blisters,

applied over the chest or abdomen, or below the knees and

hocks, especially when the limbs are cold, arouse vitality and

overcome congestion in the later stages of pneumonia and

typhoid fever, in parturient apoplexy of cattle, and in poisoning

by narcotics. Conjoined with stimulants, it is rubbed over the

region of the heart to counteract syncope. Applied over the

kidneys, it promotes diuresis. It is occasionally used for deter-

mining secretion of pus, for maintaining or increasing the effects

of cantharides ; but in horses, considerable caution is necessary

in applying the one irritant soon after the other. Mustard is

specially indicated where extensive counter-irritation is to be

speedily induced and stimulation of the kidneys avoided. It

is superseded by more permanent vesicants, such as cantharides

or mercury biniodide ointment in chronic diseases of joints, and

where structural changes have occurred in bone, cartilage, or

tendon. Neither mustard, nor indeed any blisters, can be

directly applied to pa,rts extensively or deeply inflamed without

great risk' of disorganisation and sloughing.

Doses, etc.—As a stomachic, carminative, and mild stimu-

lant, horses take 3iv. to 3vi. ; cattle, gss. to §j. ; sheep and pigs,

3i. to 3ij. ; dogs, grs. x. to grs. xx. Larger doses, especially in

solution, act as emetics in dogs and pigs. To prevent irrita-

tion of the fauces, it is given in the form of pill or electuary.

As an external irritant, it is used in the form of paste, occasion-

ally as plaster and poultice. The best mustard flour is made,

as for table purposes, into a paste with water, which should be

tepid, but not hot. When still greater activity is required, the

flour made from unmixed black mustard-seed may be used, or

the ordinary commercial mustard is mixed with oU of turpentine,

or with equal parts of oil of turpentine and ammonia solution.

Spirits and vinegar, sometimes advised as solvents, retard the

development of the active volatile oUs. A paste made with
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water alone produced, in six minutes, effects similar to those

which it required fifty minutes to produce with the same mus-
tard made up with vinegar. For veterinary patients, little use

is made of plasters prepared by spreading mustard upon calico

or paper ; of " leaves," recently introduced into human practice,

and consisting of powdered mustard-seeds and gutta percha

solution spread upon cartridge paper and dried ; or of poultices,

ordered by the British Pharmacopoeia to be made with equal

parts of mustard and liuseed-meal, well stirred with four parts

of boOing water. In the lower animals, the freshly-made paste

is usually applied directly to the skin, with smart continued

friction ; after fifteen or twenty miuutes it is washed off with

tepid water, and may be again applied, if required, three or four

times a day. Such repeated moderate external warming up is

usually more serviceable than one violent irritant dressing,

whether for the relief of pain, the diminution of congestion, or

even for the removal of exudate. The wasteful, painful drain-

ing away of albuminoids from severely-blistered surfaces seldom

serves any good purpose, but, on the contrary, often hinders

repair or cure.

The volatile oil, prepared by distilling with water the seeds

of black mustard after the expression of the fixed oil, is a

prompt and powerful vesicant. Two drachms, rubbed into the

skin of a dog, caused immediate irritation, with the speedy for-

mation of large vesicles, surrounded by inflammatory swelling.

MYEEH.

Myrrha. Gum-resinous exudation from the stem of Balsamo-

dendron myrrha, collected in Arabia Felix and Abyssinia.

—Brit. Phar.

Nat. Ord.—Amyiidajeesi. Sex. %s<.-^—Octandiia Monogynia.

Myrrh is imported from the coasts of the Eed Sea,- chiefly

by way of Bombay. From the earliest times it has been used

with olibanum or frankincense in making iacense, perfumes,

holy oils, and unguents for embalming. It exudes spontane-

ously from perforations or cracks in the trunk or branches of at

least two species of shrubby thorn-Hke Balsamodendrons. It is

at first of an oily consistence and a yeUow-white colour, but
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gradually becomes solid, like gum, and of a brown-red hue. The

best sorts, generally termed Turkey myrrh, are met with in

irregular-shaped, semi-translucent, red-brown tears, which deepen

in colour when breathed on. They are of variable size, brittle,

and easily powdered ; their fracture is irregular, shining, oily,

and occasionally dotted with opaque white markings. Myrrh

has a slightly bitter, acrid taste, and an agreeable, aromatic

odour. When heated, it softens, froths up, and burns, leav-

ing a dark spongy ash. Powdered with water it forms an

emulsion, but readily, dissolves in rectified spirit. It consists

of 40 to 65 per cent of soluble gum, probably arabin; 25 of

resia ; and rather less than 1 per cent of a faiatly green vola-

tile oil (riiicMger and Hanbury).

Impurities.—Inferior varieties, often mixed with the better

qualities, are coarse, opaque, hard, resinous, dark-coloured, and

devoid, or nearly so, of the characteristic aromatic odour and

peculiar balsamic taste. Bdellium, or false myrrh, imported from

Africa, and common iu second-rate specimens, is deficient in

lustre, aroma, and brittleness, and softens when held in the warm
hand. Straw, sand, and other mechanical impurities are some-

times present.

Actions and Uses.—^Myrrh, givein internally, is a bitter

stomachic, feeble tonic, and stimulant ; externally, it is stimu-

lant and astringent. It gently stimulates the digestive mucous

membrane, improves the appetite, and arrests excessive mucous

secretion, bearing in this respect some resemblance to copaiva.

It is similar to the fragrant gum resin olibanum, and to the con-

crete resin of the Elemi tree imported from Manilla. It differs

from the turpentines and balsams in possessing tonic proper-

ties ; it is less stimidant and antispasmodic than the foetid gum
resins. It is occasionally prescribed in indigestion, in chronic

catarrh, and other mucous discharges ; but its principal veteri-

nary use is as a stimulant and antiseptic for wounds, applied in

the form of tincture and, compound tincture.

Doses, etc.—Horses and cattle take 3ij. ; sheep and pigs, 3ss.

to 3i. ; dogs, grs. x. to grs. xx. ; repeated several times daily, in

bolus, decoction, or tincture, often used with other tonics, or

with aloes, as in the form of the compound tincture of aloes

and myrrh, which is thus prepared :—Macerate one ounce each

of myrrh and aloes, coarsely powdered, in fourteen fluid
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ounces of methylated spirit and six ounces of water, previously-

mixed, for fourteen days in a closed vessel ; shake frequently,

filter, and add proof spirit. to make one pint.

NITEIC ACID.

Acidum Mtricum. Aquafortis.

The strongest acid of commerce contains 85 per cent of

real nitric acid (NgOg), has the specific gravity 1"52, but is

inconveniently unstable, and gives off nitrous fumes. The

strongest acid of the Pharihacopoeia contains 60 per cent of

anhydrous acid, has the specific gravity l'42j is a definite

hydrate (2HNO3, SHg 0), and is ordered to be prepared by
distilling together in a glass retort equal weights of potas-

sium or sodium nitrate and sulphuric acid. On the large

scale, the commercial acid is prepared in iron retorts, from

seven parts of sodium nitrate and four of sulphuric acid.

The strength and causticity of these acids are iuconvenient,

and the Pharmacopoeia recognises a diluted acid with the

specific gravity I'lOl, and containing nearly 15 per cent of

anhydrous acid.

, Froperties.—^Nitric acid in tolerably concentrated solution

is colourless ; emits pungent, corrosive, suffocating fumes ; has

an intensely sour taste ; oxidises, corrodes, and dissolves many
organic substances ; dropped on the skin, it produces a yellow

stain, deepened in colour by alkalies, and removed only by the

wearing down of the part. It has great affinity for water ; in

imperfectly stoppered bottles, it soon increases in quantity and

diminishes in strength ; diluted with water it evolves much

heat. Its characteristic tests are the production of an orange-

red colour with a solution or crystal of morphine or, brucine

;

copper, mercury, and some other metals deoxidise strong solu-

tions, with evolution of ruddy nitrous acid fumes (H NOj) ; it

gives a yellow stain of xanthoproteic acid to wool and to the

skin ; it bleaches a warm solution of indigo sulphate ; and

with a solution of ferrous sulphate, produces an oUve-brown

coloured ring where the two liquids meet., With bases,

nitric acid forms an extensive series of soluble salts, the
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nitrates, which deflagrate when heated, and give the oKve-

brown or dark purple coIotot when a few crystals of ferrous

sulphate are dropped into a cold solution in a test-tube,

gently shaken, and eight or ten drops of strong sulphuric

acid added.

Impurities.—The tests of purity are the specific gravity,

which indicates the proportion of water ; the absence of colour

'

proves that no ruddy nitrous acid is present. Any trace of

sulphuric acid is precipitated from a diluted solution by barium

chloride; while hydrochloric acid is precipitated by silver

nitrate.

Actions and Uses.—According to quantity and degree of

concentration, nitric acid is irritant, corrosive, tonic, anti-alkaline,

and refrigerant. It is employed externally as a caustic stimu-

lant and antiseptic. The mineral acids closely resemble each

other, but Dr. Bence Jones states that hydrochloric chiefly pro-

motes digestion, nitric secretion, sulphuric astriagency ; nitro-

hydrochloric specially' stimulates the skiu and liver, whilst

phosphoric is believed to dissolve phosphate of lime, but lacks

alterative and astringent properties.

EeadUy absorbing water, and parting with oxygen, strong

solutions of nitric acid corrode the li-ving textures with which they

come iu contact. Both nitric and nitrous acids, whether in.fumes

or concentrated solution, are dangerously corrosive, although they

do not always prove immediately fatal. They cause gastro-

enteritis ; leave yellow or brown marks about the mouth and

fauces ; but ia the stomach and intestiues, this discoloration

is usually obscured by inflanamation and extravasation of blood.

In men and dogs, chronic inflammation of the alimentary

mucous membrane is sometimes set up, with arrested assunila-

tion, and death after several weeks. As with other irritants

nitric acid is less active and fatal in cattle than in horses and

dogs, owing to the stomachs of ruminants being so constantly

filled with food, and the lining membrane being thicker

and less vascular. Injected into the veins, it coagulates the

blood, and causes death in a few minutes. In all animals its

appropriate antidotes are diluted alkalies, or alkaline carbonates,

soap, chalk, and magnesia, given with diluents and demulcents,

irritation allayed by opium, nutrition aided by good, easUyp

digested food.
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Medicinal doses exert stimulant and antiseptic effects on
relaxed and -ulcerated conditions of the mouth and fauces.

They are very diffusible, form salts in the blood, and diminish

its alkaUnity; favour the flow of saliva and other alkaline

secretions
; thus abate thirst, and prove refrigerant. But large

repeated doses, as of other acids, interfere with secretion of

gastric juice. It is sometimes prescribed ia atonic dyspepsia,

and where there is excessive fermentation, but ia such cases is

,

scarcely so suitable as hydrochloric acid. Both nitric and
nitro-hydrochloric acids are adndnistered as alteratives and
tonics in atonic diarrhcea, especially of cattle and sheep; in

chronic enlargement and fatty degeneration of the liver ; ia

typhoid fever iu • horses ; and, alternated with arsenic, ia in-

veterate, mange, eczema, and farcy.

As a caustic, nitric acid is used for extirpating warts, fun-

gous and malignant growths which cannot be removed by the

knife, and for dissolving the hardened scurf which accumulates

in neglected cases of scab and mange. It destroys the virus

lodged ia poisoned wounds, excites a healthier action, and re-

moves noisome odour from caries, foul, and foot-rot, and arrests

spreading sloughiilg sores. As an eseharotic it is generally ap-

plied on a splinter of soft wood, surrounding tissues are protected

by wetting with oil, and imdue action arrested by subsequent

washiag with an alkaline solution. It is serviceable in abating

the itching of nettle-rash. Excessive sweatiag in horses during

exertion or sickness is occasionally checked by sponging the

skia several times daily with a very diluted acid solution.

Dissolved ia eighty or a hundred parts of water, it greatly

relieves the tenderness and tension of piles ia dogs. Diluted

solutions are injected into the bladder of man, to dissolve phos-

phatic calculi, and neutralise and preserve from decomposition

unduly alkaline urine ; but although such conditions are not un-

common in male pigs and sheep, the iajection of solvents cannot

be effected without opening the urethra. Mtric acid preserves

putrescible substances, and prevents evolution of hydrogen

sulphide and other noisome gases more effectually than either

hydrochloric or sulphuric acids ; but it is iaeligible as a dis-

infectant, owing to its oxidising or corroding organic and metal-

lic substances, and producing irritant effects if its fumes are

incautiously breathed.
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Doses, etc.—Of the diluted medicinal acid hdrses or cattle

take f3i. to fgij., sheep and pigs ni_x. to n\^xx., dogs TTLij. to TT1.X.

It must be largely diluted with water or other bland fluids, and

is often conjoined with bitters. For external application, a

drachm of strong acid to the pint of water suffices for all except

escharotic purposes. An ointment is occasionally used, made

by melting together iu a glass vessel a pound of olive oil, four

ounces of axunge, and when the mixture is nearly concrete,

adding six drachms of nitric acid, and stirriag briskly with a

glass rod till the whole solidifies. A paste made with sulphur

and lard is also in use for extirpating warts, destroying acari,

and stimulating the skin in scab and mange.

NITEO-HYDEOCHLOEIC ACID.

Acidum Mtro-hydrochloricum. Mtro-Muriatic acid.

Aqua regia.

When one part of nitric acid and three of hydrochloric

are inixed and gently heated, red acid fumes are evolved, and

there remains a golden-yellow corrosive liquid, a compound of

nitric oxide and chlorine, to which it owes its suffocating

odour, and its property of dissolving gold. The diluted medi-

cinal nitro-hydrochloric acid of the Pharmacopoeia is prepared

by mixing, in a glass bottle, three fluid ounces of nitric acid

and four of hydrochloric, allowing the mixture to stand for

twenty-four hours, and adding twenty-five fluid ounces of dis-

tilled water in successive portions, shaking after each addition,

and preserving in a stoppered bottle. This diluted acid con-

sists of undecomposed nitric and hydrochloric acids, holding

in solution free chlorine and peroxide of nitrogen (Eoyle). It

is colourless, smells of chlorine, and has the specific gravity

1-074.

Actions, Uses, and Doses.—Even the diluted acid is a cor-

rosive, irritant poison ; is prescribed medicinally as an altera-

tive and tonic ; exerts special stimulant effects on the sMn and

liver; is believed by Dr. Lauder Brunton to act beneficially in

gastric and hepatic derangements by multiplying the ferments

of the liver and intestines {The Prci£titioner, Sept. 1876).

The doses of the medicinal acid are the same as those of nitric
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acid ; it must be used with the same precautioiis as to dilution,

and avoidance of too frequent or prolonged use. It is appUed
for the same escharotic purposes as the other mineral acids.

NUX VOMICA.

The seeds of Strychnos Nux vomica. Imported from the

East Indies.

—

Brit. Phar.'

Nat. Ord.—Loganiacese or Spigeliacese. Sex. Syst.—Pentandria Monogynia.

The Strychnos Nux vomica abounds on the southern coasts

of India, in many islands of the Indian Archipelago, and ia the

northern parts of Australia. It is a moderate-sized tree, with

crooked stem, irregular branches, tough, white wood, known in

commerce as snake-wood
j

gray or yellow bark—the false

Angustura bark of the shops ; oval-shaped, shiidng leaves, of

variable size ; round fruit, about the size of apples, containing,

amid a soft gelatinous pulp, which birds are said to eat with

impunity, several round, flat, gray-drab seeds, about an inch ia

diameter, and covered with short satiny hairs. These seeds,

the nuces vomicae, have a little umbilicus oh their concave

ventral surface, and, amidst the homy gray albumin towards

the margin, lies the white embryo, with two heart-shaped, thin

cotyledons. So tough and horny are the seeds, that ia order

to powder them, they require to be steamed, sliced, and ground

in a coffee-mUl. The powder, partially soluble in water and

spirit, has a dirty green-gray colour, an intensely pure bitter

taste, and produces an orange-red colour'when moistened with

nitric acid. Besides eleven per cent of proteia compounds, six

of sugar, four of fat and mucilage, nux vomica contains the

soluble yellow-brown amorphous strychnic or igasuric acid, ia

combiaation with which occurs about one per cent of three

poisonous alkaloids—strychnine, brucine, and igasurine—pre-

sent in all parts of the tree, but especially in the seeds and

bark. Their properties and uses are noticed below.

Actions and Uses.—Nux vomica excites the motor tract

of the spinal cord. Large doses produce fatal tetanic convul-

sions and death by asphyxia. Medicinal doses are bitter ner-

vine tonics. It is a slight topical irritant.
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General Actions.—A full dose in a soluble form almost

immediately causes rigidity and spasm of the whole voluntary

contractile tissues, alternated with periods of quiet, duriag

which the patient is much prostrated; reflex irritability is

exalted, and by and by exhausted by over-stimulation; the

recurring convulsions involve the voluntary muscles of the

limbs, of the body, and of respiration, causing death by as-

phyxia. There is no direct effect on the brain proper, the

muscles, the heart, or the sensory nerves. It poisons all

animals, and by whatever channel it enters the system. Half

a drachm of powdered nux kiUed a moderate-sized dog in forty-

five minutes. Eight grains proved fatal to dogs, five grains to

cats (Christison), and one or two ounces to horses (Moiroud).

Hertwig observed that ten drachms, in the solid state, were

inadequate to destroy a horse, but proved fatal in ten hours

when given in solution. Professor Coleman gave a mare two

ounces in a drench; in an hour, and after the animal had

drunk some water, she had violent tetanic symptoms, and died

half an hour later. Ounce doses given to a glandered horse

caused tetanus, but were not fatal Sheep are destroyed by

half an ounce in about thirty minutes ; but goats, curiously

enough, are much less susceptible. Hertwig gave a goat 440
grains in eleven days, without any obvious effect ; and Tabourin

cjonsiders that eight ounces would be requisite to poison. The

"same authority has seen violent tetanus caused in pigs by fifty

grains. Poisonous, doses produce in all animals trembling,

twitching of the voluntary muscles, and violent tetanic spasms,

usually lasting one or two' minutes, gradually becoming more

frequent and severe, and from their involving the glottis, dia-

phragm, and muscles of respiration, causing death usually by

asphyxia. The symptoms, as -well as the mode of death, are

much the same as in tetanus, but are more suddenly developed,

more intermittent, and much more rapidly fatal. The post-

mortem appearances vary somewhat with the severity and

duration of the case; the blood is dark-coloured and liquid;

there is usually venous engorgement ; congestion of the lungs,

of the cerebral and spinal meninges ; dilatation of the vessels

and sanguineous extravasation of the gray matter of the

medulla. When the patient has survived several hours, the

intestines occasionally present patches of redness and congestion.
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Where the spasms have been severe and rapidly fatal, the left

side of the heart is firmly contracted, and contains little if any

blood. The tetanised muscles quickly undergo rigor mortis,

which sometimes ' continues longer than usual.

There are no reliable antidotes for poisoning either by nux
vomica or strychnine. Charcoal and tannin solutions have very

slight neutralisiQg effects. Any unabsorbed poison should at

once be removed by emetics or the stomach-pump. The physio-

logical effects are partially antagonised by such motor paraly-

sers as curara, conium, tobacco, opium, and Calabar bean, and

more fuUy and effectually by chloral and inhalation of ether

and chloroform. Professors Crum Brown and T. D. Fraser

have discovered that the ethyl and methyl compounds of

strychnine are antagonistic to strychnine ; instead of stimulat-

ing, they paralyse the centres of motion and reflex action. In

frogs poisoned with small doses of strychnine,' the tetanic

symptoms are arrested by removing the animals to a warmer

medium, or bringing them within the circle of a current of

electricity itself capable of causing tetanus (T. Kunde, in

Virchow's Arch., vol. xviii., 1860).

Medicinal Uses.—Chronic motor paralysis is the indication

for the use of nnx vomica. I have given it to horses stiffened

and partially paralysed from attacks of strangles, influenza, and

rheumatism. Mr. David Aitkin, veterinary surgeon, Dunferm-

line, has prescribed it in cattle practice since 1853, and gener-

ally with success. He gives me particulars of several typical

cases. Two bullocks suffered from chronic paralysis,—one so

entirely that it had to be carted home from the grass field.

He was dull ; his pulse fifty-five, and rather weak ; his hinder

extremities and tail had lost their power of movement, and

were devoid of sensation ; the sphincter ani was relaxed ; urine

dribbled away iavoluntarily. Purgative medicine was given,

and operated next day, without, however, any abatement of

the paralysis. Two drachms nux were prescribed night and

morning for ten days ; but as little improvement was then

visible, the dose was increased to three drachms thrice a day.

Three days later, Mr. Aitkin, whilst examintag the animal,

accidentally trod on his tail, when he jumped on his legs and

endeavoured to stand; in another day he could turn himself

from side to side; in about ten days he was able to walk

Digitized by Microsoft®



412 UUX VOMICA—STRYCHNINE :

round the house in which he was confined, and rapidly re-

covered. The other buUock exhibited very similar symptoms,

was treated in the same manner, and with Kke satisfactory-

results. A week or two before parturition, cows, especially if

in low condition, occasionally lose the power of their hiad

limbs, and are unable to stand. Little can then be done be-

sides allowing laxative nutritive diet, with tonic medicine, and

turning the patient several times daily. After parturition,

most cases gradually regain the use of their limbs ; but when
they continue to exhibit want of nervous power, nux vomica

or strychnine is decidedly indicated, and has been used with

success. Mr. Aitkin also employs nux in puerperal apoplexy.

He describes the case of a cow, taken ill at eight o'clock at

night, and found next day at noon prostrate, motionless,

scarcely able to swallow, comatose, almost devoid of sensation,

and given over as hopeless by the village blacksmith, who
had bled her, when first affected, the evening before. Along

with a powerful stimulant and purgative, two drachms of

nux vomica were given, mustard embrocation well rubbed

over the loins, and injections of tepid water with a little

turpentine thrown into the rectum. Next day the bowels

were acted on ; but as the animal could not move, two

drachms nux were given in gruel twice a day : recovery was

rapid.

French veterinarians give nux in amaurosis and stringhalt

in horses, and chorea amongst dogs, especially when accom-

panied by muscular flaccidity and debility. In torpidity of

the bowels resulting from want of muscular tone, nux is use-

fully conjoined with aloes or other purgatives. Continued

during some weeks, it is believed to stimulate the sexual func-

tions. To use it with advantage, it should be persevered with

until it produces muscular twitching, usually first apparent

during the night, noticed first in the paralysed part, and when
the patient is suddenly disturbed. If therapeutic results do

not shortly succeed these physiological effects, the medicine will

seldom be of service, how long soever it be continued. When
given in the solid form, violent and even fatal effeets have

occasionally resulted from several doses becomiag unexpectedly

dissolved and absorbed. Unlike lead or mercury, it has, how-
ever, no cumulative properties. Nor, on the other hand, does
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the system, by use, become less susceptible to its action, as is

observed witb alcohol, opium, and tobacco. Nux vomica must
be avoided in the acute stages of spasmodic and other nervous

diseases, and so long as irritation, inflammation, or muscular

rigidity contiaues.

Doses, etc.—Of powdered nux, horses take 3i. ; cattle,' 3ij. to

3iij. ; sheep, grs. xx. to grs. xl.
;

pigs, grs. x. to grs. xx. ; dogs,

grs. ij. to .grs. viij. These doses are repeated twice daily, and

slightly and gradually increased for a week or ten days, or until

some of their physiological or therapeutical effects are produced.

The powder is given in bolus. The extract, eight or ten times

as active as the simple powder, is got by boiling the powder

with successive portions of rectified spirit, recovering most of

the spirit by distillation, and evaporating the residue ia a vapour

bath. The tincture, prepared by maceration and subsequent

percolation of two ounces of powder and one pint of rectified

spirit, is used both iutemaUy and externally j for the latter

purposes being often conjoined with ammonia.

Steyohnine or Strychnia (C21 H22 Ng O2) is found in the

Strychnos N"ux vomica, in the bean of St. Ignatius, and in

other plants of the same natural family. Sir Eobert Christison

considers that it might be cheaply and easily procured from

false Angustura bark. It is generally got from nux vomica,

which contains about one part in 200. The following are the

chief steps in the somewhat tedious Pharmacopceia process :

—

The nuts, steamed and reduced to powder, are exhausted by spirit,

which is recovered by distillation ; to the watery extract is

added lead acetate, which precipitates acid and colouring

matters ; the filtered solution is treated with ammonia, which

precipitates the alkaloids. The precipitate is washed, dried,

and re-dissolved in spirit, and the solution, reduced by evapo-

ration, set aside, when the less soluble strychnine crystallises

out, leaving brucine in solution. Commercial strychnine usually

contains some brucine and igasurine ; but repeated washing

with diluted spirit, boiling with rectified spirit, and crystallising,

secure the pure alkaloid.

Strychnine occurs in right-sqUare octahedra or prisms, is

colourless and inodorous; soluble in 6700 parts of cold water,

in 2500 parts of hot water, and communicates its intensely

bitter taste even when diluted with 600,000 parts of water.
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It is soluble in boiling rectified spirit, and in chloroform, blit

not in absolute alcohol or in ether. It is not coloured by nitric

acid, and leaves no ash when burned with free access of air. It

forms crystaUine, colourless, intensely bitter salts. Strychnine

is readily recognised. A particle is placed on a white plate, and

near it a fragment of potassium bichromate ; each is moistened

with pure sulphuric acid ; a minute or two is allowed, to ensure

solution; the dissolved chromate is drawn with a glass rod

over the dissolved strychnine, when a beautiful deep purple

colour is struck, rapidly passing through red to yeUow. Lead

dioxide, manganese black oxide, potassium permanganate, oxidise

and colour strychnine in the same manner. The extreme

bitterness and tetanic spasms produced in frogs and other small

animals by solutions containing the 5000th part of a grain,

prove valuable corroborative tests.

Actions and Uses.—Strychnine concentrates the active pro-

perties of nux vomica. Poisonous doses violently stimulate

the motor tract of the spinal cord, producing muscular rigidity

and tetanic convulsions. Carefully regulated mediciaal doses

are stimulants and tonics of motor centres. Brucine, igasurine,

and akazga, have the same effects. Thebaine, one of the opium

alkaloids, and picrotoxin, the bitter active principle of Cocculus

Jndicus, are also motor excitants.

General Actions.—One-sixth of a grain of strychnine, in

solution, destroys a dog in two minutes, and sometimes even

more rapidly ; one-eighth of a grain in twelve minutes (Chris-

tison). Half a grain poisoned an English terrier in twenty-four

minutes ; three grains poisoned a greyhound in an hour and a

half; whilst one grain poisoned another greyhound in thirty-

three minutes (Dr. S. Macadam). Half a grain, introduced

into a wound would suffice, it is believed, to kill a man within

fifteen minutes. Dogs poisoned moan and whine, are uneasy,

nauseated, sometimes vomit, tremble, have, muscular twitchings

and general spasms, during which the head is drawn upwards

and backwards. These tetanic convulsions continue one to two

minutes, cease for several minutes, but recur, with increased

force, until death is produced, from the exhaustion of over-

stnnulation, and from asphyxia, caused by spasm of the respira-

tory muscles. Horses and cattle are poisoned by doses both

absolutely and relatively larger than those fatal to dogs. A
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horse had twitching of the muscles after swallowing six

grains, and was poisoned by twelve grains in twelve minutes

(Tahouria). Five grains, in holus, produced, after six hours,

abdonunal pain, lahoured breathing, acceleration of the pulse

from 42 to 60^ starting when touched, and tetanic spasms.

Twelve hours later the pulse was 96, and rose to 120. Blood-

letting and fomentations gave no relief, and in a convulsive

- paroxysm the horse died. The membranes of the brain and

cord were injected, the lungs engorged (Veterinarian, March

1856). Half a grain, injected hypodermicaUy, induced in half

an hour general muscular rigidity. All animals are tolerably

uniformly affected by strychnine ; but chickens are less suscep-

tible than other birds ; and guinea-pigs and some monkeys

appear in a remarkable manner to resist its effect (Dr. H. C.

Wood, Treatise on Therapeutics).

Mr. M'Grillivray, Banff, gave an old cow tMrty grains, and

shortly after sixty grains, both doses in solution, with the result

of a few spasmodic tremors, which continued for about twenty

minutes (Veterinarian, November 1870). Eour grains placed

in the areolar textures of a cow destroyed it iii twenty minutes

(Tabourin). On 18th October 1852, at twelve o'clock, I gave

a small red cow, affected by pleuro-pneumonia, and in a state

of great weakness, grs. xv. of strychnine, suspended in two

oimces of oU. At 12.30 the pulse had risen from 70 to 78,

regurgitation was observable in the jugular veins, and quiver-

ing and twitching of the facial muscles, particularly during

inspiration. At 12.45 the pulse numbered 84, and the symp-

toms were aggravated. Two grains of strychnine were given,

dissolved in diluted acetic acid ; and in a quarter of an hour

the animal was very uneasy, and attempted to vomit; the

pulse was 94, full and strong, the pupils much dilated. At

1.30 the nausea and efforts, to vomit were much increased, the

breathing more laboured ; the animal lay down, and the pulse

shortly fell to 58. At 2.15 the nausea was diminished, and

the pulse 92. Thirty grains strychnine were then given in

acetic acid and water. At 2.20 the pulse was 100, sharp and

distinct. The muscles were affected by frequent spasms. At

2.25 the pulse was 140, and the animal showed much sensi-

tiveness, especially about the hind extremities. It reeled and

fell. At 2.30- the pulse had risen to 160, the limbs were very
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rigid, the eyes protruding, the iavolimtary spasms more general,

freqnent, and severe. Two minutes later she died quietly.

The post-mortem appearances were similar to those detailed as

occurring ia poisoning by nux vomica, xio*^ ^^ ^ grain killed

rabbits weighing three lbs. in fifteen to twenty minutes. In dogs

destroyed at the Edinburgh Veterinary CoUege with one-eighth

of a grain of strychnine, the buccal mucous membrane was

blanched ; the left auricle, as also the intestines, continued to

contract for nearly an hour after death, and the cerebral and

intestinal vessels were congested- with dark venous blood.

After poisonous, and even after full medicinal doses, strychnine

is readily detected in the stomach and other viscera, as well as

in the blood and urine, and is detectable many months after

the animal haS been destroyed (Dr. S. Macadam, Pharmaceutical

Jov/rnal, August and September 1866). The antidotes are the

same as for nux vomica. An animal having received a poison-

ous dose of strychnine, if brought immediately under the influ-

ence of chloral hydrate, the convulsions abate in force and fre-

quency, and life may be saved. Injection subcutaneously, or

into a vein, ensures most certain and rapid effect. Eabbits

receiving -^g-th of a grain, hypodermically injected, are not saved

unless the chloral hydrate is injected within t^en minutes.

Strychnine does not so perfectly antagonise chloral hydrate, for

it does not combat the brain symptoms {Antagonism ofMedicines).

Medicinal Uses.—Strychnine, like nux vomica and other

bitters, increases the secretion of saliva, and acts as a stomachic.

But its special value is in cases of deficient or deranged motor

power. In horses, after falls or serious injuries, after attacks

of stomach staggers,* strangles, influenza, or rheumatism, when
* The following case, illustrative both of the poisonous and medicinal action

of strychnine, came under my observation in November 1853 ;

—

A. four-year-old

gelding, suffering from a severe attack of staggers, lost the power of moving his

hind extremities. He could not be moved, turned, or put backwards, without

imminent risk of faUing. Mineral tonics were given for a fortnight without any
obvious amendment. Four grains strychnine, made into a bolus, were adminis-

tered morning and evening, and gradual improvement ensued. The doses were

slowly augmented until they amounted to ten grainy which were given daily in

two separate doses. No physiological action was observable; no twitching or

unusual sensitiveness of the muscles ; no acceleration or alteration of the pulse.

But the appetite improved ; the muscles became firmer ; and in about three weeks
from the first use of the strychnine, the patient was able to walk without reeling,

and could also turn and back without difacnlty. The strychnine was withheld for

four days, and the patient became decidedly worse, and walked very unsteadily.
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irritation and iaflammation have passed away, there sometimes,

remains impaired action of the limbs, imperfect power of uria-

ation, or occasionally of defecation. Weakened or deranged

motor power also occurs in cattle, especially after puerperal

apoplexy, in dogs after distemper, in all animals after lead poi-

soning. Strychnine in such cases is given with fair prospect

of success. In paralysis of thoSe muscles of the larynx of the

horse constituting roariag, Mr. F. Mavor of Park Street, Lon-

don, has successfully used strychnine, injecting it subcutaneously

in doses of half a grain to a grain. In the earlier stages of

such cases, before there is extensive muscular atrophy, it is

worthy of more extended trial, used both by the mouth and

hypodermicaUy. In torpidity of the bowels, whether following

acute indigestion, inflammation, or febrile attacks, strychnine is

sometimes advantageously conjoiaed with aloes or salines.

Chorea, and even some epileptic cases, are benefited by it. In

atony of the bladder and rectum, with involuntary discharge of

their contents, injections of dUuted solutions sometimes answer

better than the internal administration of the poison ; but such

injections require to be used warily, for doses which may be

safely enough swallowed, occasionally act with unexpected vio-

lence when injected either into the hollow viscera or into the

areolar textures. In local paralysis, where practicable, the in-

jection should be made deeply into the affected muscle. For

the destruction of rats, mice, and other vermin, strychnine is

much used. It constitutes the active ingredient of Hunter's

Infallible Vermin and Insect Destroyer, of Butler's and Battle's

Vermin Killers, which contain starch, sugar, and about ten per

cent of strychnia, and are coloured by soot or Prussian blue.

Battle's shOhng packets have sixty grains, and the sixpenny

twenty-five grains, of strychnia (Dr. S. Macadam).

The medicine was again prescribed, but, from an unfortunate mistake, was given

iu doses of five grains, repeated twice a day. After three such doses, violent

spasms supervened, affecting especially the head and neck, and becoming parti-

cularly severe when the animal was touched or disturbed. Clysters and stimu-

lants were employed, and after two days the poisoning symptoms disappeared

;

but the paralysis remained, and was accompanied by hanging of the head and

dulness. Blisters were applied along the spine, and the use of the strychnine re-

newed in doses of two and a half grains twice a day. Under this treatment, the

paralytic symptoms again diminished ; in fifteen days the patient was able to

walk and turn with comparative ease, and appeared in the fair way of recovering,

when unfortunately the owner, tired of waiting, had the animal destroyed.

2 B
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418 STRYCHNINE, BRUCINE, AND IGASUEINB.

Doses, etc.—Strychnine is about ten times as active as nux

vomica extract, more than thirty times as active as the pow-

dered nux. Of the alkaloid, or hydrochlorate, which, on account

of its solubility, is greatly preferable, the dose for the horse is

grs. ij. to grs. iij. ; for cattle, grs. iv. to grs. vi. ; for sheep, gr. 1

to gr. i. ; for dogs, gr. ^j^ to gr. ^. It is generally given twice

a day, and continued ia gradually increasing doses until it pro-

duces some physiological or curative effects. From its subtlety

as a poison, and its irregularity of strength, it must be used with

much caution. On account of its intensely bitter taste, it is

frequently preferred ia the form of a bolus. The Pharmacopoeia

solution, which really contains the hydrochlorate, is made by

gently heatiag strychnine grs. iv., water, f3vi., and diluted hydro-

chloric acid, TT|_vi. to ensure solubility, then adding rectified spirit,

f3ij., and water sufficient to form an ounce. This solution

is readily absorbed, and eminently suitable for hypodermic injec-

tion. Strychnine arsenite, iu three to five grain doses, has been

used at the veterinary school of Turin with some success, in the

treatment of malignant nasal discharges supposed tobe glanderous.

Beucine or Brucia (C23 Hgg ISTj O4, 4H2 0) is associated

with strychnine m the seeds, and stiU more largely in the bark,

of Strychnos Nux vomica, and in St. Ignatius' bean. It crys-

tallises from the mother liquor from which strychnine or its

nitrate has been separated ; occurs in oblique four-sided prisms

;

is almost as bitter, but is more soluble in watep than strychnine.

It is reddened by nitric acid and chlorine. Strong sulphuric

acid colours brucine a rich rose tint, but on adding manganese

black oxide, the blue, violet, and purple colours observed with

strychnine are not produced. The bright red coloration caused

by nitric acid is changed to violet or green by sodium hyposul-

phite and other reducing agents, which decolorise the analogous

red coloration produced by the action of nitric acid on morphine.

Physiologically, brucine resembles strychnine, but has only one

twelfth, or, according to other authorities, one-sixth of its activity.

Igasurine or igasuria, said to occur in nine difi'erent varie-

ties, resembles strychnine in most of its characters.

Akazga, the ordeal plant of the West Coast of Africa, is ob-

tained from the seeds of a tree of the Strychnos family, and

yields an alkaloid analogous to strychnine in its reactions and

physiological effects (Professor T. Fraser).
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OAK BAEK.

Quercus Cortex. Dried bark of the small branches and young
stems of Quercus Eobur, sub-species pedunculata. Col-

lected in early spring from trees growing in Britain.

—

Brit. Phar.

Nat. Ord.—-CupuliferEe. Sex. Syst.—Monoecia Polyandria,

Bark from smaller branches or young trees is more astrin-

gent than thicker pieces of older growth; the interior finer

fibrous portions, than the external rougher cortical. The as-

tringency depends upon the presence of 10 to 15 per cent of

querci-tannic acid, which differs somewhat from gallo-tannic

acid, and does not, by oxidation, yield gallic acid. The infu-

sion, like that of galls, has a powerful astringent taste, reddens

litmus, gives a blue-black precipitate with ferric salts ; and with

gelatin solution, a white flocculent precipitate, which resists

putrefaction better than that of gallo-tannic acid. Acorns

—

the fruit of the oak—are readily eaten by many animals, are

collected in many parts of England for the feeding of sheep

and pigs, are considered to be nearly as valuable as beans, but

on account of their astringency require to be used in moderation.

Actions and Uses.—-Oak bark is astringent. It is prescribed

for all animals to arrest chronic diarrhoea, dysentery, and other

excessive mucous discharges. For weakly scouring calves, I

find no astringent more serviceable ; the decoction is given

once or twice daily as required, either alone or with gentian,

spirit, ether, or chloroform, or, where there is griping, with

laudanum. It lacks the tonic properties of cinchona and

gentian, and when given too frequently, or in too large amount,

causes intestinal derangement. A decoction is applied for

stimulating unhealthy wounds, bracing relaxed mucous mem-
branes, relieving piles in dogs, arresting bleeding, and reducing

hernise and protrusions of the amis and uterus.

Hoses, etc.—Horses take 3ii. to §i. ; cattle, gss. to gij.

;

sheep and pigs, 3ss. to 3u. ; dogs, grs. x. to grs. xxx. ; admin-

istered in infusion or decoction, made with one to two oimces

of oak bark to the pint of water. It is given with aromatics

and bitters ; in dysentery, with opium and starch gruel ; in

typhoid cases, with camphor and mineral acids. '
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OLIVE OIL.

Oleum Olivse. The oil expressed in the south of Europe from

the ripe fruit of Olea Europsea.

—

Brit. Plmr.

Nat. Ord.—Oleacese. Sex. Syst.—Diandria Monogynia.

Olives are obtauied from several varieties of an evergreen

tree, which grows abundantly in southern Europe, and yields a

resinous juice once used medicinally, bitter, tonic, astringent

leaves, and the succulent fruit, about the size of a damson, and

containing a single seed. Kipe olives yield about 70 per cent

of oil, of which the finest quality, imported from Provence and

Florence, is obtained by moderate pressure of the freshly-

gathered fruit. Medium qualities, often prepared from long-

gathered and fermented fruit, and by steeping in water previous

to expression, are brought from Naples. Inferior varieties, got

from stale or rotting olives, or by moistening and pressing the

residue left during the manufacture of the superior qualities,

come from Sicily and Spain.

Properties.—OUve oil is one of the fixed fatty or expressed

oUs, which produce on paper or linen a greasy stain, not removed

by heat ; and are compounds of an acidulous radical, oleic, pal-

mitic, or stearic acid, and the basylous glycerin (Cg Hg, 3 Cjg

H33 O2). OUve oil contains about 72 per cent of fluid olein,

holding in solution 28 of a mixture of palmitin and stearin. It

is of the consistence of syrup, unctuous, transparent, odourless,

and bland-tasted. When pure, it is pale greenish-yeUow

;

when impure, yellow or brown. Its specific gravity, at 77°, is

•910. At 36° its solid fats begin to crystallise; at 32° it is

completely solidified. It is not miscible with water, is scarcely

soluble in alcohol, but dissolves in one and a half of ether. It

is a capital solvent for cantharidin, atropine, and morphine.

Exposed to the air, it oxidises, thickens, and slowly becomes

rancid, but does not dry up.

Actions and Uses.— Olive oil is nutrient, laxative, and emol-

lient. Liie other oleaginous bodies, small quantities are

easily digested and assimilated, aid cell development, produce

force, and by oxidation support animal heat. Larger quantities,

such as one or two pints for horses or cattle and two or three

ounces for dogs, are laxative. An ounce each of olive and
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castor oil makes one of the safest and test laxatjves for the dog.

When injected into the veins, like other fluid fats, it fataUy

obstructs capillary circulation. Half an ounce injected into the

jugular speedily destroys a dog. In poisoning by irritants and

corrosives, it exerts demulcent and emollient effects, further

combats the action of alkalies by forming soaps, and also retards

the solution and absorption of arsenic. Not drying or readily

becoming rancid, it is a soothing protective for irritable or

abraded surfaces, but for such veterinary purposes is usually

superseded by the cheaper linseed, rape, and lard oils. The
" black pil " so extensively used empirically throughout England

for bruises, strains, and wounds, is usually made with a pint of

olive or linseed oU, two ounces oil of turpentine, adding six

drachms oil of vitriol, and leaving the bottle without the

stopper until the Jieat evolved by admixture of the acid has

passed away.

OPIUM.

The juice inspissated by spontaneous evaporation, obtained by

incision from the unripe capsules of the poppy, Papaver

somniferum, grown in Asia Minor.

—

Brit. Phar.

Nat. Ord.—Papaveracese. Sex. Syst.—Polyandria Monogynia.

Opium, one of the most ancient articles of the materia

medica, derives its name from the Greek word oiros (opos), sig-

nifying juice. It is obtainable from any of the poppy species,

several of which abound as annual weeds. The stem, unripe

capsules, and other succulent parts of any of the poppy species

contain a milk-white narcotic juice. The fresh red petals of

the Papaver rhoeas, or corn rose, used as colouring agents, when

eaten by animals are stated to have caused staggering gait,

pain, diarrhoea, delirium, and sometimes stupor (Veterinarian's

Vade Mecum) ; but this is scarcely possible, as they do liot con-

tain morphine or any other active principle (Attfield). The

roots of many species contain a cathartic principle. The nearly

ripened poppy heads or capsules, gathered about twelve days

after the petals fall, when dried, contain less narcotic matters

than in the green state ; traces both of morphine and codeine

are, however, stOl present, with a feebly alkaline crystalline

inert substance rhoeadine, and a large amount of mucilage.
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Digested in hot water, these capsules are used for making sooth-

ing infusions. They contain numerous white or brown reniform

seeds, devoid of narcotism, but yielding a bland, drying oU,

similar to that of lint or rapeseed. The cake or residue left

after the expression of the oil is used as cattle food.

The Papaver somniferum—the common white or garden

poppy—is the true opium poppy. It is a native of the warmer

parts of Asia, is largely cultivated in Asia Minor, but also thrives

in this country. It flowers in June or July, and the capsules

ripen about two months later. It is two to four feet high, has

a round, smooth, erect stem, with a few hairs on the extremities

and peduncles ; large, sessile, glaucous green leaves, with cut

and wavy margins ; large terminal white, red, or purple flowers,

drooping before they open ; and globose capsules about the size

of a duck's egg, and containing numerous kidney-shaped white

or brown seeds. All the opium of commerce is derived from

the several varieties of this poppy. The white-flowered sorts

have hitherto been preferred, but the darker-flowered, especially

the purple, are now stated to yield a larger quantity and better

quahty of opium.

In collecting the juice, transverse or spiral superficial inci-

sions are made towards sunset into the nearly ripened capsules,

a few days after the fall of the petals, and when their blue-green

colour is changing to golden yellow. There exudes from the

incisions a thick milk-white juice, which concretes and deepens

in colour until it forms semi-solid, red-brown, adhesive tears.

This is opium. Twelve or fifteen hours after the incisions have

been made, the tears, weighing a few grains, are collected from

each capsule, formed into larger masses, dried, and packed for

exportation in poppy leaves, in the leaves and winged seeds of a

species of rumex, or in tobacco leaves and poppy petals. In Persia

and India the tears collected from the capsules are rubbed in a

mortar, and hence the amygdaloid structure is lost. Upwards
of thirty tons of opium are annually consumed in this country.

Varieties.—The several sorts of opium—of which the most

notable are Turkey, Egyptian, East Indian, Persian, and Euro-

pean—owe their characteristics to differences in soil, climate,

time, and manner of collecting and making up the juice.

Turkey or Smyena Opium is mostly of fine quality, and

highly prized in the English market, is chiefly collected in the
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north-western districts of Asia Minor, and exported from Smyrna
and Constantinople. It is brought down in hags or baskets

covered with poppy leaves and with the chaffy seeds of the

rumex. It occurs in round flattened pieces weighing from half

a pound to three pounds ; is soft, moist, and ductile ; and, when
minutely examined, is seen to be made up of small tears. Its

odour is peculiar, but not disagreeable ; its taste, bitter ; its

recent fracture, pale liver-brown. It readily yields its active

principles to water, forming a pale-coloured solution, and to

alcohol of all strengths, forming dark-coloured tinctures. Good
samples contain on an average 10 or 12 per cent of morphine,

and are also rich in meconic acid.

Egyptian Opium, being generally grown on too moist a soil,

and collected before the capsules are ripe, is inferior to the best

Turkey opium. It is in round flattened cakes, about four inches

in diameter, of a red colour, hard, dry, and brittle ; is covered

with the remains of the leaf of the oriental plane (Professor Bent-

ley) ; and contains on an average about 5 per cent morphine.

East Indian Opium, chiefly prepared in the central tract

of the Ganges, in the districts of Benares and Patna, and in the

province of Malwa, is mostly disposed of to the Chinese, who
prefer it to Turkey opium, and purchase annually many
thousand pounds weight, at the rate of 20 s. per lb. The

juice is extracted in the usual way, the fluid part poured off,

the solid residue carefully dried in the shade, and disposed of

by the native cultivator to the opium factories, where it is puri-

fied, raised to the desired consistence, and encased in poppy,

and sometimes in tobacco, leaves. This outer case gradually

becomes black, hard, unyielding, of the appearance of a large'

bullet; and usually contains about 3|- lbs. standard opium,

which remains for a long time soft and ductile, and of a dark

pitch-like appearance. The best Bengal opium, not intended

for exportation, is dried in the sun, until it contains only 10

per cent of water, is moulded into square pieces of two pounds

weight, enveloped in oiled Nepaul paper, and packed in wooden

boxes. It is firm, dry, of a yeUow-brown colour, and nearly

equal to Smyrna opium in quality and percentage of morphine.

The Malwa opium, which does not pass through the Govern-

ment factories, is neither so uniform nor so good as that of

Benares {PharTnaceuticcd Jowmal, vol. xi.)
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Peesian Opium, cultivated in the central provinces, and

brought usually by way of Trebizond and Constantinople, is of

irregular quality, and occurs in rounded cones or flat circular

cakes, weighing six to ten ounces ; the best samples yield 8 to

1 per cent of morphine.

European Opium.—Opium has been cultivated in France

and Germany, and also in Great Britain. In 1818 Dr.

Young grew poppies near Edinburgh, and obtained nearly six

ounces of excellent opium from a fall of ground, being at the

rate of 57^- lbs. per acre. A still more extensive trial was

made in 1823 in Buckinghamshire, where twelve acres of

poppies, were grown with a return of 16 lbs. per acre of very

fine opium, which realised the highest price in the London

market. From the high price of Turkey opium at the time,

and the low value of land and labour, the speculation was

tolerably lucrative. Unless returns cotdd be realised like those

got in India, where the acreable yield is 30 lbs., the pro-

duction of opium could not pay in this country. But under

favourable circumstances, poppies might be cultivated, and

morphine at once extracted.

Properties.—The several kinds of opium, although possessed

of various distinctive properties, are all obtained from the

nearly ripened capsules of the sa,me species of poppy ; occur in

irregular red-brown or brown-black lumps, which weigh from

four oimces to two pounds ; usually indicate their being made
up from agglutinated tears ; break with an irregular, moist,

chestnut-red fracture ; shine when rubbed with the finger ; and

have a specific gravity of about 3'36, a strong, peculiar

aromatic odour, and a disagreeable,' persistent, bitter taste.

Eecently imported, they contain from 10 to 15 per cent of

water, and are moist and plastic ; long kept, or artificially

dried, they are hard, and easily reduced to a brown powder,

which is apt, unless carefully preserved, to absorb moisture.

When heated they soften, and at high temperatures burn with

a strong, peculiar odour. Cold water dissolves about 60 per

cent of a good specimen, and forms a red-brown solution,

including most of the active ingredients. EectiJ&ed spirit

dissolves about 80 ,per cent, and forms a dark-brown tinc-

ture, which includes all the active principles. Acids, when
strong, disorganise opium ; when diluted, are excellent sol-
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vents for it. The watery solution reddens litmus, owing to

the presence of meconic acid, and is precipitated by-

vegetable astringents, salts of calcium, lead, copper, and other

metals.

Impurities.—As the best Turkey opium usually brings

about 18 s. per pound, there is great temptation to substitute

inferior qualities, or add foreign matters. Inferior specimens

are distiaguished by narrowly examining their consistence,

texture, colour, odour, and taste. They are often dry, hard,

and resinous, or oleaginous and waxy ; their fresh fracture

devoid of the characteristic red tint and agreeable aromatic

odour ; water and alcohol dissolve them imperfectly. Of the

several substances used for adulteratiag, the most common are

starch and molasses, the bruised leaves and chips of the poppy,

the juice, pulp, or extract of the prickly pear, inferior tobacco,

and, most subtle of all, opium from which morphine has been

already extracted. Such inorganic matters as sand, stones,

clay, and mud, may be detected by inspection, especially if

the specimen is dried. Excess of moisture is discovered by
drying a weighed quantity in a water bath, and ascertaining

the loss, which should not, even in recent specimens, exceed

15 per cent. But the most certain test of quality or purity is

the proportion of morphine. 100 grains of good opium, sub-

jected to the rather complicated test process of the British

Pharmacopoeia, yields at least eight grains of morphine.

Composition.—Opium is a complex substance. It contains

mucilage, pectin, wax, albumin, and colouring matters, chiefly

derived from the scrapings of the capsules, and constituting

about 10 per cent; about 6 or 8 of uncrystaUisable sugar;

traces of an aromatic volatile oil ; 10 to 1 5 of water, about

7 of ash; and combined with meconic and sulphuric acids,

several crystalline alkaloids, of which the most important are

morphine, meconine, narceine, papaverine, narcotine, codeine,

and thebaine. A number of derivative constituents have

also been separated. A detailed notice of these alkaloids,

to which opium owes its poisonous and medicinal actions, is

subjoined :

—

MoEPHiNB or Morphia (Cj^ H^g N O3, Hs 0), the most important of

the crystalline principles of opium, is prepared by decomposing with

ammonia a solution of morphine hydrochlorate (p. 438), washing the pre-
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cipitate, and drying at a gentle heat. The yield from different specimens

of opium varies from 6 to 12 per cent. The highest recorded yield is 21

per cent, obtained from opium grown near Amiens, but nearly the same

results have been got from selected specimems of Turkey opium. Mor-

phine crystallises in minute, transparent, right rhombic prisms, usually

arranged in tufts ; has an intensely bitter taste, and an alkaline reaction.

It is insoluble in ether, dissolves in 1000 times its weight of cold water,

in 400 of boiling water, in 30 of boiling rectified spirit, in chloroform,

oils, alkalies, and weak acids, with which it forms crystalHsable and
usually soluble salts. With a neutral solution of ferric-chloride it pro-

duces a purple-blue solution, which gradually becomes green ; with nitric

acid, an orange-red solution ; with iodic acid, a red-brown liquid contain-

ing free iodine. Its actions and uses are identical with those of its salts.

(See p. 340.)

Apomoephine (Cj^ Hjy N O^), a crystalline derivative from morphine,
is prepared by heating morphine hydrochlorate for several hours in a
hermetically-closed tube, when an atom of water is abstracted. It is

amorphous, slightly bitter, moderately soluble in water, more so in alco-

hol. It is the most certain and active emetic known ; i grain in solution

in' water when swallowed, iV grain injected hypodermically, cause in

men and dogs emesis within five or ten minutes, usually recurring several

times at intervals of ten or fifteen minutes, causing sleep, but occasionally

also inducing syncope (Dr. Harley).

Meconine or Opianyl (G^^ Hj,, OJ is neutral, fusible, volatile,

mildly bitter, in silky prisms, resembling quinine sulphate. It consti-

tutes '01 to '02 per cent of opium ; is soluble in hot water and chloro-

form ; in sulphuric acid, it forms a bright amber-coloured solution, which,
on heating, passes through green, indigo-blue, and eventually becomes a
permanent purple. Dr. Harley, experimenting upon horses, injected sub-
cutaneously grs. xiv., and gave grs. xx. by the mouth, without observing
any effect ; but on dogs and mice more decided tranquillising efiects were
produced than by the less soluble narceine.

' Naeceine (C23 H^g JSr Oj) constitutes 0-1 to 0-7 per cent of opium

;

occurs as a light, colourless, bitter, asbestos-like body, made up of soft,

needle-like crystals, soluble in 100 parts of boiling water, 400 of cold,

rather more soluble in glycerin and diluted hydrochloric acid. Somewhat
contradictory opinions are expressed regarding its actions. In dogs,
grs. V. subcutaneously injected produce calmative and slight hypnotic
effects, similar to what are induced by a grain of morphine. Poisonous
doses arrest respiratory movements, but do not cause convulsions (Dr.
Harley).

Papavbeinb (Oj, Hji N OJ is present to the extent of about 1 per
cent, is. separable in shining prisms, is tasteless, sparingly soluble in
water, soluble in dilute acetic and hydrochloric acids, forms with cold
nitric acid an orange colour, and is a decided but feeble hypnotic.

Cryptopinb or Oeyptopia (Cj^ H^^ N 0^), an alkaloid discovered by
Messrs. T. and H. Smith, of Edinburgh, is probably a derivative rather
than a natural constituent of opium, of which a ton yields only an ounce.
It occurs in colourless six-sided prisms, is more bitter than morphine, and
soluble in water acidulated with hydrochloric or acetic acids. One grain
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injected subcutaneously caused in dogs excitement, dilatation of the

pupU, illusion of vision, agitation, and frenzy. Its hypnotic action

resembles that of meconine and narceine, and is about one-fourth that of

morphine. Poisonous doses destroy life by arresting respiratory move-

ments (Dr. Harley).

Naecotine (Ojg H23 N O7) exists in opium in quantities varying from

6 to 8 per cent, and is got by treating the insoluble residue left in the

preparation of morphine with diluted acetic acid, precipitating the solu-

tion with ammonia, and purifying the impure narcotine with hot alcohol

and animal charcoal. Its colourless rhombic prisms have an insipid taste,

and are soluble in ether, alcohol, and weak acids, but not in cold water.

It is a feeble base, and is distinguished from morphine by having no

bitter taste, no reaction on vegetable colouring matter, and no effect on

ferric-chloride. It is stated to be devoid of narcotism, but a tonic and

antiperiodic, and in 20-grain doses has been used in India as a substitute

for quinine in the treatment of intermittent and remittent fevers.

Codeine or Codeia {O^g H^j N O3), present in the proportion of ^ to

1 per cent, is a colourless bitter alkaloid, crystallising in rhombic octa-

hedra, soluble in 50 parts water at 60°, in 25 parts at 212°, and in less

than two parts of alcohol and chloroform. Unlike morphine, it is in-

soluble in cold, weak, caustic potash, and unaffected by ferric-chloride. It

, exhibits, like the other alkaloids, the twofold soporific and excitant action,

but the excitant action is stronger ; it causes convulsions, nausea, em-

barrassed breathing, and cardiac excitement (Dr. Harley).

Thebaine or Paeamoephia (Cjg H^j N O3) is present to the extent

of J per cent, is obtained in minute, colourless, rectangular prisms, has

an acid taste and alkaline reaction, is almost insoluble in water, but

soluble in 45 parts of rectified spirit, and still more so in ether and

chloroform. With cold sulphuric acid it forms a blood-red solution. It

has very slight hypnotic action, prominently exhibits the excitant effects

of opium, stimulates the motor tract of the spinal cord, and causes, like

strychnine, muscular rigidity and convulsions. One to two grains injected

hypodermically produce fatal tetanus in dogs (Dr. Harley).

Meconic Acid (H3 0, H 0,,, SH;, 0), found only in opium, in quanti-

ties varying from 4 to 8 per cent, forms, along with sulphuric acid, the

solvent for the alkaloids. It is obtained as a by-product in the prepara-

tion of morphine muriate by mixing the crude calcium meconate (see

p. 438) with ten parts of boiling water and an excess of strong hydro-

chloric acid. Separated from calcium sulphate and colouring matter, it

is in transparent, snow-white, scaly crystals, which are soluble in water

and alcohol ; heated above 150°, they are decomposed. It is tribasic

;

forms, with neutral solution of ferric-chloride, a blood-red solution ; and

with copper ammonio-sulphate, a green precipitate. No effect is pro-

duced by eight grains given to dogs, cows, and frogs, or by four and five

grains administered to men (Pereira).

Physical cmd Chemical Tests.—Solid opium is easily identified by its

red-brown colour, peculiar odour, and bitter taste ; simple solutions by

the' last two of these tests, and by the reaction of nitric acid on the mor-

phine, or of neutral solution of ferric-chloride on the meconic acid. Such

testS; are, however, inapplicable in the contents of the stomach or other
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complex solutions, until they be freed of colouring matters and impuri-

ties. This may be eflfected as follows :—Reduce the solid parts of the

mixture to a state of fine division, add water if necessary, acidulate with

acetic acid, filter, and evaporate to the consistence of a syrup. Eedissolve

this in alcohol, boil, and filter when cool. Then evaporate the solution,

dissolve the semi-solid residue in water, and filter again. The fluid, now
tolerably clear, if opium has been present, will contain morphine meconate,

and is treated with excess of lead acetate and filtered. The clear solution

so got contains morphine acetate, the solid residue left on the filter is

lead meconate, and both solution and residue afford valuable indications

of the presence of opium.

The clear solution, treated with hydrogen-sulphide to remove any

traces of lead, is filtered and treated with ammonia to precipitate the

morphine, which is washed, purified if necessary by solution in alcohol,

and crystallises in colourless rhombic prisms. Nitric acid dissolves these

crystals with effervescence, instantly producing an orange-red colour,

which becomes yellow when excess of acid is used. This very delicate

test is not alone certain evidence of the presence of morphine, as nitric

acid produces the same effect on brucine and commercial strychnine. A
strong neutral solution of ferric-chloride strikes a dirty-blue colour. A
fragment of iodic acid, dropped into a test-tube containing a strong solu-

tion of a morphine salt, is decomposed, and the free iodine may be

detected by mucilage of starch. This, however, is only a confirmatory

test; as iodic acid is similarly decomposed by various albuminoids.

The solid residue left on the filter, containing, as above stated, lead

meconate, should also be examined, as the tests for meconic acid are very

delicate, and afford indication of opium eyen when it is in such minute

quantity as to be undetectable by the morphine tests. The meconic acid

may be separated from the lead either by hydrogen sulphide or sulphuric

acid ; the insoluble salts, thus formed, are got rid of by filtration, leaving

the meconic acid in solution, (a.) In considerable quantity it may be

purified, when it appears in colourless tabular crystals, which, when
aggregated, have an appearance like spermaceti. (6.) Heated in a test

tube, it is partly decomposed, partly sublimed, forming radiated tufts of

needle-like crystals of pyromeconic acid, (c.) In aqueous solution, it pro-

duces, with copper sulphate, a pale green precipitate, which is dissolved

by boiling, but reappears on cooling, (d.) But its most delicate and
characteristic test is the neutral solution of ferric-chloride, which produces

an intense blood-red solution of iron meconate. For all practical pur-

poses, this test, along with the reaction of nitric acid upon morphine, is

conclusive evidence of the presence of opium. Ferric-chloride produces,

however, a blood-red solution with acetates, but only in strong solutions,

and when the acetic acid can be easily detected by other tests ; and with
sulpho-cyanates existing in the saliva, especially of sheep. Two simple

tests remove this source of fallacy, and readily distinguish iron sulpho-

cyanate from iron meconate. Corrosive sublimate bleaches the sulpho-

cyanate, but does not affect the colour of the meconate ; whilst, con-

versely, hydrochloric acid decolorises the meconate, but does not affect

the sulpho-cyanate.
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Actions and Uses.—Opium containiiig so many diverse con-

stituents, necessarily exhibits various and diversified actions. It

is the type of a narcotic. It acts ISoth on the cerebro-spinal

axis and sympathetic system. Full doses cause primaiy stimu-

lation and secondary depression. According to its dose and

the state of the patient, it is stimulant and sedative, or excitant

and soporific. Dr. John Harley describes opium and its alka-

loids as soporifics which include antesthesia, and excitants which

include cramp and convulsions (Eoyle's Mat. Med., 6th edition).

The prominence of one or other of these dissimilar actions

mainly depends upon the dose and temperament of the patient.

In most horses, receiving full doses, the excitant action predo-

minates ; in most dogs the two antagonising actions are more

evenly balanced—^there is usually delirium with stupor; in

most men the soporific action speedily obscures the excitant

action. Poisonous doses usually prove fatal by arrest of respira-

tory movements. Small, frequently-repeated doses are stimu-

lants, restoratives, diaphoretics, and cardiac tonics ; and, promot-

ing healthy nutrition, they are anodyne. Fuller doses are

narcotic, sedative, antispasmodic, and, in virtue of their para-

lysing effects, are anodyne. Digestion or absorption, secretion

or excretion, is not retarded by stimulant or feebly soporific

doses, but is checked or arrested by full soporific or ansesthetic

doses. Applied topically, opium acts as it often does when

given internally—^it first stimulates, and then soothes and para-

lyses ; after a brief preliminary excitation, it usually cahns and

even paralyses both sensory and motor nerves. Used, whether

externally or internally, it is thus one of the most effectual

antidotes for pain, nervous irritability, and spasm.

The following are the primary constituents of opium, and

its chief secondary or derivative constituents, arranged in the

order of their activity as soporifics and sedatives :

—

Morphine. Narcotine.

Meconine. Apomorphine.

Narceiue. Codeine.

Papaverine. Thebaine.

Cryptopine.

Morphine stands at the top of this series as the most active

soporific and sedative, but the least excitant. Kext foUow in
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order alkaloids each less soporific but more excitant, until

thebaine is reached, whicli is the least soporific, but most

excitant and convellent of the series.

General Actions.—Opium is readily taken up from any of

the mucous or serous surfaces, from the skin, or from wounds.

Entrance into the blood is essential to the production of any of

its' constitutional effects. It is excreted chiefly by the kidneys

and skin. From his admirable experiments on various animals,

detailed in The Old Vegetable Narcotics, Dr. John Harley con-

cludes that opium and morphia " act both upon the cerebro-

spinal and the sympathetic nervous systems— the soporific

effects resulting from its action on the cerebral hemispheres

;

the excitant from excessive stimulation of the corpora striata

and spinal cord ; and the acceleration of the heart's action

partly to direct stimulation of the sympathetic nerves and partly

to an, indirect stimulation of the same centres, resulting from

the excitement of muscular movement. How far the muscular

movements are due to excitation of the motor centres in the

brain is not very evident. That the spinal cord is implicated

•appears to be indicated by the rhythmical character of the

movements ; the horse scrapes the ground with the same hoof

for hours together, begias and ends with a regular tread from

side to side, or goes round and round continuously in the same

direction. There is an evident tendency to forward movement,

together with inaction of the hind legs. Vascular excitement,

if intense and prolonged, ends in dilatation of the c^pOlaries,

general congestion, imperfect oxidation of the blood, and weak-

ness of the heart" (p. 105). Dr. Harley further states, that

opium diminishes the conductivity of the vasomotor nerves,

deranges and depresses the functions of the vagus, and thus

develops the characteristic nausea, retching, cramp of respira-

tory muscles, and distension of the right heart (p. 121).

Horses, like men, exhibit considerable differences ia their

susceptibility to the action of opium ; excitable, well-bred

subjects are more readily brought under the excitant effects

;

quiet, phlegmatic individuals under the soporific actions. To
this fact are referable many of the diverse reports concerning

the action of opium on horses. Hertwig mentions that two to

four drachms have scarcely any other effect than that of a

slight stimulant; and that an ounce in solution caused fij-st
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increased liveliness, and, after two hours, dulness, diminislied

sensibility, slower circtdation, less frequent evacuations, and
stupor— symptoms which continued for twelve hours, but

entirely disappeared by the following day. Two ounces

and a half iaduced similar effects, with convulsions and death

in. about twenty hours. Dr. Harley found that four drachms

powdered opium caused little effect for seven hours, and then

only acceleration of the pulse. Four ounces laudanum had no

noticeable effect. Some of Dr. Harley's interesting experiments

with morphine on horses are detailed below. I gave a strong

healthy cart-horse one ounce powdered, opium dissolved in water

;

the pulse in eight minfutes fell from forty-four to thirty-four

beats per minute; the superficial muscles were relaxed, the

nasal mucous membrane blanched, and the animal dull and

dejected. From disease of the eyes the condition of the pupil

could not be noted. After half an hour, four drachms, also

dissolved in water, were given, and increased the dulness and

weakness of the pulse, which now numbered thirty-two. Half

an hour later the animal, continuing in the same state, was

destroyed by cutting the carotid artery. A mare, aged and

rather 'feeble, had drachm doses in solution thrice a day : she

exhibited dulness, loss of appetite, torpidity of the bowels,

diminished force of the pulse, and died on the fourth day, after

the exhibition of nine doses. One drachm given thrice a day

to a healthy donkey induced, after six doses, acceleration of

the pulse to eighty-eight, restlessness, vertigo, nausea, champing

of the teeth, and death on the third day of the experiment.

Euminants are not very susceptible either of the excitant

or soporific effects of opium. Cows take an ounce, and sheep

four drachms, without suffering any further effects than dryness

of the mouth, occasional nausea and restlessness, acceleration,

and subsequently slight depression of the pulse. Swine, after

receiving one or two drachms, become first lively, and then dull

and sleepy, their bowels constipated, and their skins hot. Dogs

are acted on much in the same way as men. With moderate

doses most become stupid and diowsy ; but other individuals

are rendered delirious, especially by large doses. The pupil is

not dilated as in the horse or cat, nor continuously contracted,

as in man, but is contracted whilst the dog is asleep or narcot-

ised. One to three drachms usually cause in dogs, within a
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few minutes, increased force and frequency of the circulation

;

there is nausea, a staggering, unsteady gait, twitching of the

limbs, clonic spasms, stertorous breathing, and, as death ap-

proaches, stupor—never, however, so deep or lasting as in

human patients, and from which the animal may always be

easily roused. These symptoms continue from three to fifteen

hours ; and most animals which survive the latter period event-

ually recover. Dr. Harley injected twenty minims laudanum

under the skin of a bitch about twenty-five lbs. weight ; she

was nauseated, in fifteen minutes she vomited, had spasms of

the diaphragm; the bowels acted, mucus ran from the mouth

;

within an hour the pulse had fallen from 120 to 78, and was

irregular ; the animal lay qrdet, but did not sleep or show nar-

cotism. Twenty minims more were injected ; the pulse fell to

72 and was irregular, respiration 16 and regular; half an

hour later she closed her eyes and was drowsy, continued so

for an hour, but did not actually sleep. Dr. "Weir Mitchell's

experiments show that ducks, chickens, pigeons, and other

birds cannot be poisoned by crude opium or any of its prepa-

rations given internally; that morphine salts are fatal only

when given in enormous doses, and produce convulsions, but

neither sleep nor stupor.

In animals poisoned by large doses of opium the blood is

fluid and dark-coloured from imperfect decarbonisation, btit does

not jdeld on analysis any indications of the poison. There is

general venous engorgement. The subarachnoid spaces and

ventricles contain more serum than usual.

Opium and its preparations annually de'stroy in Great

Britain upwards of one hundred human lives, three-fourths

being children under five years. In the lower animals acci-

dental poisoning with opium occurs occasionally, intentional

poisoning very rarely. Any unabsorbed poison is to be

promptly got rid of either by the stomach-pump or by emetics,

but both in men and dogs, so long as the patient can swallow,

the latter are most effectual. Mustard and warm applications

to the chest counteract cramp of the respiratory muscles, and

sustain the action of the heart. Artificial respiration, galvanism,

and dashing cold water over the head and neck antagonise

paralysis of respiration. Blood drawn from the jugular vein

helps to relieve lung congestion. Strong tea and coffee, stimu-
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lant clysters, and keeping the patient moYing about counteract

tendency to stupor. Tincture of galls and other chemical an-

tidotes are of little avail. Strychnine has a decided antagon-

ising effect, and when used hypodermically, in a few minutes

rouses dogs from hopeless stupor. Belladonna, or atropine,

given before, along with, or immediately after, a poisonous dose

of opium, exerts partial antagonism, prevents ia dogs nausea

and vomiting, relieves bronchial spasm and stimulates the over-

taxed heart. But although antagonising some of the actions

of opium, neither strychnine nor atropine is available as a safe

antidote (Dr. Harley).

No article of the Materia Medica is more frequently and

generally prescribed. As a stimulant and restorative it acts

almost like food or alcohol. Cutchie horsemen share their

opium with their ^aded steeds, and increased activity and capa-

bility of endurance are observed alike in man and beast. In

gastritis, or gastro-enteritis, whether produced from disease or

from swallowing acrid poisons, opium is of great value in allay-

ing irritability, pain, and spasm. Obstinate chronic vomiting,

depending upon gastric irritation, when occurring either in dogs

or pigs, is generally relieved by a few grains of opium given

with chloroform, or chloral hydrate. When, in weakly, young,

growing animals, food is hurried too rapidly through the diges-

tive canal, opium checks excessive secretion and peristaltic

motion, and, conjoined with mineral acids, should be given

shortly before feeding. Whether occurring from congestion of

the alimentary mucous membrane, or as a symptom of other

ailments, diarrhoea is often removed by a laxative which car-

ries away offending matters. Occasionally, however, the in-

testines get into an irritable relaxed condition ; opium in such

cases appears to abate irritability of the yaso-motor nerves,

diminishes excessive secretion, and may often be advantageously

united with acids, bitters, or vegetable astringents. Por such

purposes, alike in horses or cattle, the following recipes answer

well :—A drachm each of powdered opium, kino, gentian, and

sodium carbonate ; or a drachm of opium, a drachm of pow-

dered gaUs or half a drachm of tannin, and half an ounce of chalk.

These ingredients are either made into bolus with treacle or

linseed meal, or dissolved in ale or gruel, and given twice daily,

or as required. An ounce laudanum, thirty drops sulphuric

2 P
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acid, two drachms powdered catechu, with an ounce of ginger,

aniseed, or fenugreec, make a good astringent anodjme drench

for diarrhoea in the cow, and may be given in gruel, ale, or

spirits and water. Another useful prescription for such cases

of relaxed bowels consists of an ounce each of laudanum,

decoction of oak bark, giager, and sodium carbonate, given

several times daily in gruel or ale. Half this dose suf&ces

for six months calves. For dogs, Stonehenge mixes three to

eight drachms laudanum, two to three drachms chalk, one

drachm aromatic confection, and two drachms gum arable, dis-

solved together in seven ounces of water ; and of this mixtm?e

orders one to two table-spoonfuls every time the bowels are

relaxed. In dysentery, whether in horses, cattle, or dogs, opium

is of great service in allaying pain and straining, and may
usually be freely given both by the mouth and rectum. A
drachm each of powdered opium, galls, and copper sulphate, is

a good formula, and may be repeated twice a day either for

horses or cattle. Whilst febrile symptoms continue, this mix-

ture, or indeed opium itself, must be used cautiously, and an

occasional laxative may be necessary. In gastro-intestiaal

cases opium is generally contra-indicated when secretion is im-

paired, or the liver or kidneys are acting imperfectly.

Antagonising muscidar spasm, opium is valuable ia intes-

tiaal colic, so common amongst improperly and irregularly fed

horses. In these cases it is usually conjoined with such

stimulants as sulphuric ether, sweet spirit of nitre, chloroform,

spirit of ammonia, or oil of turpentine, and such laxatives as

aloes in solution and linseed or castor oil. For general service,

few coUc draughts are more effectual than four or five drachms

of aloes rubbed down in a quart of tepid water, with an ounce

each of laudanum and ether added when the solution is nearly

cold. As an antispasmodic for the dog, Stonehenge advises

half a drachm to a drachm each of laudanum and sulphuric

ether, given ia an ounce of camphor mixture. In the muco-
enteritis, so fatal amongst the heavier descriptions of hard-

worked horses, a dose of opium and calomel is prescribed in

the earlier stages, and opium, belladonna, chloral hydrate, and

ether in the second stages. In muco-enteritis as well as in

peritonitis, whether common or puerperal, the chief hope of

cure lies in the early frequent adnodnistration of large doses of
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opium, which control inflammation, exudation, and passive

haemorrhage, and lessen irritability and pain. Where acute

pain is to he blunted or violent spasm counteracted, large and
repeated doses are conjoined with belladonna extract, and given

in solution. In such circumstances there is little fear of bad
consequences, for the system attaias great toleration both of

narcotics and stimulants. Obstruction of the bowels from dust

ball, strangulation of the intestine, and intussusception, are

usually hopeless, but the only treatment which affords much
promise of success is the administration of large doses of opium,

which combat spasm, irritation, and pain.

Diseases of the respiratory organs, with shallow embarrassed

breathing, are unsuitable cases for fuU doses of opium, which

would stni further depress respiratory function, and favour

death by apnoea. Pleurisy may be treated by larger and more

frequently repeated doses than bronchitis or pneumonia. Cough,

irritability, and pain about the throat or chest, are usually re-

lieved by opium, conjoined with belladonna. With belladonna

and stimulants, opium is very serviceable in the various ca-

tarrhal epizootics of horses, popularly recognised as influenza,

and long and fatally doctored by antiphlogistics. For such

epizootic cases, after a few doses of salines, cough and vascular

congestion are effectually removed, the pulse strengthened, and

the appetite improved, by half a drachm each of opium and

belladonna extract, with an ounce of ether or sweet spirit of
'

nitre administered twice daily in gruel or ale. A similar pre-

scription answers -in cases of asthma—-a con^mon complaint in

dogs; but in this, as in other diseases, more prompt and

certain effects are obtained by the hypodermic iajection of

morphine and atropine. In typhoid fever m horses, especially

where the bowels are irritable and relaxed, opium is given in

frequent small doses, conjoined with nutrients, salines, mineral

acids, or stimulants. Eheumatism is sometimes advantageously

treated with opium, used in the earlier and more acute stages

with calomel and salines ; and in more chronic cases with tur-

pentine and other stimulants, smart friction, and warm clothing.

In tetanus, occurring in young animals from exposure to cold,

opium, especially when conjoined with chloral hydrate or conium,

is often of signal benefit; whilst in the more serious cases

amongst adults, spasms and morbidly acute sensibility are
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sometimes abated. Both in human and veterinary patients

rigidity has been removed for several hours by the hypodermic

injection of morphine, deeply inserted into the tetanised mus-

cles. Combined with chloroform, it is of service alike in mares,

cows, and bitches, in allaying the irritability and straining

which occasionally follow parturition. Many practitioners

recommend it in rabies and chorea, but it is of little use in

either. It was once largely used in polyuria amongst horses;

but is less to be depended on than iodine. Although without

power to arrest phthisis pulmonalis, it is often serviceable in

relieving the accompanying cough and diarrhoea.

Opium is contra-indicated in acute fever, with a hot and dry

sMn and a full and strong pulse, in congestive and inflamma-

tory diseases of the brain, and in obstinate constipation. Full

doses, depressing respiratory functions, prove injurious where

there is tendency to death by apnoea.

Externally, opium is used to relieve the pain of wounds,

bruises, boils, blistered and cauterised surfaces, and superficial

inflammation of the eye, skin, or joints. For such purposes,

ten drops each of laudanum and Goulard's extract may be

mixed with an ounce of water. As a topical anodyne, its

ef&cacy is often increased by combination with belladonna,

chloral hydrate, or aconite. When the skin is tender or abraded,

especially in small and young animals, opium must be applied

cautiously, as it is apt to become absorbed and produce con-

stitutional effects. In haemorrhoids, it is conjoined with gall

ointment ; as a soothing astringent injection, it is used in

enteritis, typhoid fever, and dysentery, and to allay pain and

spasm in irritation and inflammation of the kidneys, bladder,

and rectum. Such injections have not only a beneficial topical

effect, but by reflex action they also soothe the organs connected

with their respective external passages. As a clyster, opium
is used in about the same quantities as are given by the mouth.

Doses, etc.—The average dose -of solid opium for horses is

3i. to 3ij. ; for cattle, 3ij. to 3iv. ; for sheep, grs. x. to grs. Ix.;

for pigs, grs. x. to grs. xxx. ; for dogs, gr. i. to grs. vj. ; and for

cats, gr. ss. to grs. ij. Besides being given alone, it is combined
with other medicines, which alter, increase, or repress some of

its actions. Its sedative effects are intensified by combination

with calomel, aconite, or tartar emetic ; its stimulant and anti-
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spasmodic actions by admixture witli sulphuric, chloric, or

nitrous ether ; its antispasmodic and anodyne effects by giving

it with belladonna, Indian hemp, chloral hydrate, or conium;

, its anodyne and soporific actions by union with chloral hydrate,

hemlock, or henbane ; its diaphoretic virtues by conjunction

with warm clothing, hand rubbing, exercise, and diluents, am-

monia acetate, sweet spirit of nitre, and ipecacuan.

The opium preparations of veterinary practice are less

numerous than those of human medicine. Crude opium is given

to horses and dogs made into bolus, and no other solid form is

necessary. To reduce it to powder, it is first dried ia a vapour

bath, and its trituratiod is facilitated by mixture with potassium

sulphate, or other hard salt. The extract of opium, though some-

what less bulky than crude opium, is not a commendable pre-

paration ; for the high temperature at ' which it is generally

made causes the resinous matters to unite with the alkaloids,

forming compounds which are insoluble and of dimiuished

activity. Dover's powder, or rather the pharmaceutical imita-

tion of that patent nostrum, consists of one part each of

powdered opium and ipecacuan, and eight parts potassium sul-

phate, added to facihtate the trituration and intermixture of the

vegetable matters. It is given to dogs as a febrifuge, ia doses

of grs. iij. to grs. x. A watery solution, made by rubbing down
opium ia hot water, and giving both dissolved matters and resi-

due, is excellent for veterinary practice, beiag cheaper than the

tincture, and more prompt and effectual than the solid drug.

Tincture of opium, popularly known as laudanum, is thus pre-

pared by the British Pharmacopoeia process :
—

" Take of opium

in coarse powder an ounce and a half
;
proof spirit, one pint

;

macerate for seven days, strain, press, filter, and add sufficient

proof spirit to make one piat." This brown-red tincture has

the odour and taste of opium, and the specific gravity "942. It

contains the alkaloids, resinous, and odorous "matters in a con-

venient and soluble form. An ounce of laudanum contaias the

solid matters of 33 grains of opium, or 13-J minims represent

one grain of dry opium. The evaporation of a known quantity,

and the weighing of the residuum, are the best safeguards against

adulteration. An ounce of good laudanum leaves 17 to 22 grains

of residue. For immediate effects laudanum is preferable to

solid opium. The dose for horses and cattle is fgi to fgiij.

;
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for sheep and pigs, f3ii- to f^vi. ; for dogs, TTLxv. to n\^xl. The

vinegar and wine of opium are seldom used in veterinary prac-

tice. An anmioniated tincture is prepared by digesting for

seven days an ounce of opium with four fluid ounces of strong

ammonia solution and 1 6 ounces of rectified spirit. An ethereal

tincture is made with one or two ounces of opium to a pint of

sweet spirit of nitre. Laudanum and soap liniment, mixed,

make an excellent anodyne, much used externally, and occa-

sionally added to clysters ; but for this latter purpose the

watery solution or tincture is generally preferred. In diarrhoea

and dysentery, accompanied by pain and strauiing, few remedies

are more effectual than injections of opium tincture, mixed with

warm starch gruel.

Morphine Hydeochlokate or Muriate.—Hydrochlorate of

morphia, or morphise hydrochloras (Cij Hi^ NOg, HCl, SHg 0),

is got by macerating opium in successive portions of water,

when the morphine meconate is dissolved. Calcium chloride

is added to the solution, mutual decomposition ensues, calcium

meconate is precipitated, and morphine muriate remains in

solution. The solution is concentrated, the morphine salt is

crystallised out, purified by strong. pressure in flannel or stout

calico, which removes narcotine and colouring matter, and then

Tedissolved in hot water, and again crystallised. Several crys-

tallisations, with the use of animal charcoal, are necessary to

remove the last traces of colour ; whilst, to free it from codeine,

it is dissolved in water, and ammonia added, when pure mor-

phine is precipitated, collected, redissolved in hydrochloric acid,

and again crystaUised (B^'it. Phar.) When the process is care-

fully managed, good Turkey opium yields 10 to 12 per cent of

morphine hydrochlorate.

Properties.-—^A snow-white powder, consisting of broken-

down crystals, which, when entire, are white, lustrous, flexible,

needle-like prisms, clustering in radiated groups. It has no

odour, but the intensely bitter taste which characterises mor-

phine and all its salts. It is soluble in its own weight of

water at 212°; in sixteen parts at 60°; and stUl more so in

spirit. A good keeping solution is made with three parts

water, one part rectified, spirit, and a few minims hydrochloric

acid. With salts of morphine, as with the alkaloid itself, nitric

acid produces an orange-yellow coloration ; strong neutral solu-

Digitized by Microsoft®



MORPHINE HYDROCHLOEATE AND ACETATE. 439

tion of ferric-chloride, a greenisli-bliie coloration ; iodic acid, the

evolution of iodine, discoverable by the immediate production

of the blue compound with mucilage of starch. A trace of

colouring matter, narcotine, codeine, or other alkaloids, does not

interfere with the ordinary medicinal actions. White sugar is

sometimes used for adulteration. The British Pharmacopoeia

gives the following purity tests :—Entirely destructible by
heat, leaviag no residue. Twenty grains of the salt dissolved

in half an ounce of warm water, with ammonia added in the

slightest possible excess, give on cooling a crystaUiae precipi-

tate, which, when washed with a little cold water, and dried by
exposure to the air, wei^s 15 "18 grains, the proper proportion

of morphine.

Morphine Acetate.— Acetate of morphia, or morphise

acetas (0^7 Hjg NOg, G^ H4 Oj), is prepared, by decomposing a

solution of morphine hydrochlorate by ammonia solution, adding

diluted acetic acid to the precipitated morphine, and dryiag at

a gentle heat. It closely resembles the alkaloid, is snow-white

and obscurely crystalline, with an intensely bitter taste; is

decomposed and dissipated by heat ; is almost completely soluble

in water, and entirely so in acidulated water and alcohol. It is

distinguished from morphine and its other salts by the acetous

odour it evolves on the addition' of sulphuric acid. Whilst the

hydrochlorate is generally used throughout Scotland, the acetate

is often prescribed in England.

Actions and Uses.—^Morphine, its hydrochlorate, acetate, and

meconate, possess, in concentrated form-, the several actions of

opium. They have the same twofold characters as excitants and

soporifics. Accordiug to the dose or species of patient, they

destroy life by hypnotism, convulsions, or paralysis of respira-

tion. They derange and paralyse the nervous centres, but the

nerves themselves stiU retain sensibility and conductivity.

They are used to antagonise irritability, spasm, and pain.

Dr. Harley and Messrs. Mavor {Old Vegetable Mv/rotics)

found that four grains morphine acetate, subcutaneously in-

jected, accelerated the pulse of horses by 20 to 28 beats, and

increased alike its force and volume, produced restlessness,

pawing, increased moisture of the mouth and skin, elevation of

temperature, and slight dilatation of the pupils. Mr. F. Mavor,

experimenting with a well-bred three-year-old colt, injected sub-
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cutaneoTisly four grains morphine ; in two hours the pulse had

risen from 36 to 64; the temperature advanced fully one

degree, to 101°; two hours later the pulse was 56, the tem-

perature remained the same, the pupils dilated, the patient

restless, the tongue moist; the effects gradually abated, and

disappeared in twenty-four hours {Veterinarian, January 1874).

Twelve grains, dissolved in three drachms of water, injected hy

three punctures, produced in one horse light drowsiness, giving

way, after three hours, to excitement, restlessness, and slight

delirium, continuing about six hours. Thirty-six grains, dis-

solved in seven drachms, introduced in three punctures, caused,

in a seven-year-old hunter, in good condition, drowsiness and

stupor, coming on in fifteen minutes, continuing for three

hours, slight muscular tremors, awkward staggering gait, lean-

ing against the sides of his box, dilated and fixed pupils, blind-

ness and insensibility to light, respiration at iirst slow and

sighing, gradually becoming accelerated. The dilatation of the

pupil is opposed to the contraction so constantly seen in man.

After the third hour restlessness and delirium set in, continu-

ing for seven hours ; he walked rapidly, and even ran round

his box; his pulse was 96, full and thrilling; the skin damp
with perspiration ; the membrane of the eyes, nose, and mouth
intensely injected. For twenty-four hours the effects continued

;

the secretions were, however, unaffected, but the horse was left

exhausted. Twelve grains acetate, dissolved in a pint of water,

and swallowed by a horse, had no effect beyond increasing the

pulsations eight beats {Old Vegetable Neurotics). One hundred

grains acetate killed a horse with convulsions in three hours

(Dr. H. C. Wood's Treatise on Therapeutics).

A brown bitch, weighing 25 lbs., had half a grain acetate

subcutaneously injected by Dr. Harley, and in a few minutes

was vomiting and urinating, lay motionless, her nose on the rug,

her fore and hind limbs fully extended. For upwards of three

hours she was so completely narcotised that the eyes were
insensible to light ; the pupils much contracted ; the pulse fell

from 120 to 50, and became irregular; the respirations went
down from 20 to 14, and were shallow; the muscles were
flaccid. Two to three grains subcutaneously injected kill dogs

of 12 lbs. to 16 lbs. weight in ten to twelve hours; doses

insufacient to kiU develop in most dogs excitant iastead of
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soporific effects. The spinal cord is more notably acted on
than the brain ; there are vomiting, nausea, restlessness, and
delirium. In rabbits the action is also more spinal than cere-

bral, death often occurriag in convulsions. In mice Dr. Harley

records cramp of the spine and restlessness, hypnosis altogether

an after effect, narcotism only occurring after a dangerous dose.

The antidotes are those of opium.

Morphine and atropine are analogous in some of their

actions, antagonistic in others. Morphine acts more notably

on the cerebro-spinal system, atropine on the sympathetic.

Morphine in full doses causes more or less stupor, cardiac

depression, pallor of the surface, reduction of temperature,

diminished peristaltic movements and action of the kidneys,

with contraction of the pupil. Atropine in full doses causes

delirium, cardiac stimulation, redness of the surface, elevation

of temperature, increased peristaltic movements and action of

the kidneys, with dilatation of the pupil. The Edinburgh com-

mittee of the British Association appointed to investigate the

antagonism of medicines demonstrate that within a Kmited

degree atropine and morphine are antagonistic. In dogs receiv-

ing poisonous doses of morphine meconate, subcutaneously

injected, and at once followed by atropine sulphate, 'the symp-

toms are diminished ; the respiro-cardiac functions depressed by
large doses of morphine are stimulated by the atropine, and life

is saved. But the two narcotics are mutually helpful in con-

trolling irritability, pain, and spasm. Dr. Harley found that

four grains morphine acetate, with two grains atropine sulphate,

swallowed by a horse, increase the restlessness and delirium, the

rapidity and force of the pulse, the diaphoresis and diuresis,

and further induce sleep, which neither drug alone readily pro-

duces. "When morphine and atropine are given simultaneously

to dogs, the nausea and vomiting caused by full opiates are

checked; antispasmodic and anodyne effects are increased;

whilst narcotism, so rarely produced by either drug alone, is

sometimes developed {Old Vegetable Narcotic^.

Morphine hydrochlorate and acetate are serviceable in the

various cases in which opium, as above indicated, is prescribed.

They are specially suitable where the medicine is required

in concentrated form, and particularly for endermic or hypo-

dermic use. Injected hypodermicaUy, they act in snaaUer
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PEPPERMINT

quantity, as well as more speedily and certainly than when

swallowed ; they can be brought nearer to the seat of suffer-

ing ; and by Messrs. Mavor and Dollar of London, Mr. Fearn-

ley of Leeds, and other practitioners, have been successfcdly

used, especially in neuralgia, acute rheumatism, spasmodic

cough, and enteritis in horses ; and in these, and other such

cases, good effects result from the conjoint use of morphine and

attopiae.

Doses, etc.—The hydrochlorate and acetate have fully six

times the activity of solid opium. Horses and cattle take grs.

iij. to grs. X. ; sheep and pigs, gr. ss. to grs. ij. ; dogs, gr.

J to gr. ^, given in bolus, or dissolved -in diluted spirit, slightly

accidulated either with hydrochloric or acetic acid. For hypo-

dermic injection, not more than the minimum doses mentioned

should in the first instance be used. For such purposes, the

salt, freshly prepared, is dissolved as required in 10 to 20

parts of water.

PEPPEEMINT.

Mentha piperita. Oleum Menthse piperitse. The oil distilled

in Britain from fresh-flowering peppermint tops.

Nat. Ord.— Labiatse. Sex. Syst.—Didynamia Grymnospennia.

The natural family Labiatse yields many fragrant plants

used in medicine as mild stimulants, stomachics, carminatives,

and antispasmodics, and in pharmacy as flavouring aromatics.

The most important are mint, lavender, rosemary, marjoram,

and thyme, all closely resembling each other in properties,

actions, and uses.

The only one requiring special notice is peppermint, an her-

baceous plant, growing wild in damp situations, with a smooth

annual stem, three to four feet high, and stalked ovate lanceo-

late smooth leaves. The herb, and especially its leaves, have

an agreeable aromatic odour and a. warm aromatic taste, fol-

lowed by an impression of cold ; owe their properties to a bitter

principle, a little tannin, and still more notably to a colourless

or yellow volatile oil, of which the fresh herb yields 0"25 per

cent by distillation with water. At 24° the oil deposits crys-

tals of menthol or peppermint camphor (Cn, Hjg, Hj 0). In

indigestion, flatulence, and griping tt|_xx. of the oil are given
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to horses and cattle, iTLiij. to dogs ; but its chief use is for dis-

guising the flavour of unpalatable drugs, and preventing their

nauseating. Peppermint water is prepared by distiUing the

fresh-flowering herb with water and a little rectified spirit, or,

according to the British Pharmacopoeia, by distilling 1^ fluid

dram volatile oil with 1-|- gallon water and collecting a gallon.

A strong spirit or essence, very suitable either for medicinal or

pharmaceutical purposes, is prepared by dissolving one part of

the volatile oil in four parts of rectified spirit. The M. viridis,

or spearmint, and the M. Pulegiiim, or penny-royal, are scarcely

so powerful as peppermint.

PEPPEES.

The black and white peppers in daily domestic use are

obtained from the brown wrinkled berries of an East Indian

climbing plant—the Piper nigrum, of the Nat. Ord. Piper-

aceae. They are imported from the Malabar coast, the islands

of the Indian Archipelago, and the "West Indies. The spike,

bearing 20 to 30 berries, is gathered shortly before ripening,

dried in the sun, the berries rubbed off, and ground without

separating their outer covering, yielding black pepper. To

prepare the nulder white pepper, the best and soundest ripe

berries are steeped in water, and their outer covering carefully

separated before they are ground. Long pepper brought from

Singapore and Batavia consists of small, closely- attached

berries, arranged on cylindrical gray spadices one or two inches

long. Cubebs, or Cubeba, are the dried unripe fruit of the Cu-

beba officinalis cultivated in Java. The berries are stalked

and lighter coloured than those of the common pepper, are

globular, rough, wrinkled, with a strong odour, and pungent,

aromatic, bitter taste. Peppers when ground have a hot, pun-

gent, spicy taste, .and owe their properties to a volatile oil

—

isomeric with oil of turpentine (Cjo H^), a soft pungent resin,

and 2 to 3 per cent of the colourless, crystallisable, neutral

piperin, which is isomeric with morphine, and is resolved by

nitric acid into piperic acid (Cja H^j O4), and an active oily

alkaloid piperine (C5 H^ N").

Jamaica pepper, pimento, or allspice, closely resembles the

true peppers ; is the dried unripe berry of "Eugenia pimenta, a
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fine evergreen "West Indian tree of the natural family Myrta-

cese. The berries, ^th of an iach in diameter, about the size of

those of the Piper nigrum, have the same penetrating aromatic

odour, and hot, pungent taste, but are more truly aromatic and

less acrid. They contaia 3 to 4 per cent of volatile oil, tannic

acid, fixed oU, and starch.

Capsicum—the dried ripe fruit of Capsicum fastigiatum and

annuum—is also known as Cliili pepper, chUies, Guinea or

pod pepper, and is chiefly brought from Zanzibar. The several

varieties differ in shape and size, are of a red colour, and filled

with numerous red-brown, pungent seeds. The fruit is seldom

used whole, but, when dried and ground, constitutes the fami-

liar cayenne pepper, which has a reddish-yeUow colour, a fatat

disagreeable odour, and an acrid pungent taste, and owes its

properties to a volatile crystalline alkaloid—capsicine, half a

grain of which volatilised in a large room renders the air very

irritating.

Actions and Uses.—The peppers are irritant, stomachic, and

rubefacient. Large doses, especially in carnivora and onmi-

vora, are irritant poisons, causing inflammation of the aliment-

ary canal, and sometimes also of the urino-genital organs, with

general vascular excitement. That they are especially poisonous

to pigs is a popular error. Properly regulated doses stimulate

the nerves of common sensation and of taste, and are stomachic

and carminative. , Eubbed into the skin they cause redness,

irritation, sweUing, and sometimes suppuration. The several

peppers differ in the intensity of their action. The black is

more active than the white and long peppers, which are of

nearly equal strength. Cubebs is less irritant and stimulant,

but has a special power of arresting excessive mucous dis-

charges. Pimento is less active than the common peppers, is

occasionally used as a carminative and a flavouring aromatic

;

while capsicum and cayenne are more irritant than black

pepper.

Black pepper, the variety chiefly used in veterinary prac-

tice, is administered in simple indigestion, occasionally in colic,

and for obviating the disagreeable taste and nausea of various

drugs. It is not now given as a sialogogue, nor for the irra-

tional object of increasing the sexual appetite, which, when
defective, may usually be restored, not by irritating drugs, but
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by measures which improve general vigour. It ought not to

be used for blistering ointments, or for smearing setons ; nor

introduced into the rectum of horses exposed for sale—a bar-

barous practice, apt to induce serious intestinal irritation.

Doses, etc.—Of black pepper, as a stomachic and carmin-

ative, horses take 3ij. ; cattle, 3iij. ; sheep and swine, grs. xx.

to 3i. ; dogs, grs. v. to grs. x. ; repeated two or three times a

day, given in bolus, dissolved in water or spirit, or suspended

in well-boiled gruel. An ointment made with one or two
drachms of ground pepper to the oimce of lard was formerly

used externally.

PETEOLEUM—BAEBADOES TAR—NAPHTHA.

Petroleum is a somewhat vague term, applied to a class of

bitumins usually found in the tertiary strata
;
probably pro-

duced during the formation of vegetable matters into coal, and

varying in density and solidity from the hard brittle asphalt

and mineral pitch to the viscid mineral tar and fluid naphthas.

They closely resemble the artificially produced coal tar, pro-

duced from the distillation of coal in the manufacture of gas.

The natural petroleum, brought from Eangoon, is obtained in

unlimited quantity by digging wells about sixty feet deep, is of

the consistence of paste, of a greenish-brown colour, and an

agreeable bituminous odour. Barbadoes, or mineral tar, found

in the island of Barbadoes floating on the surface of springs or

pools, and in Trinidad, forming extensive beds or lakes, is of

the consistence of treacle, of a dull, green-brown colour, with a

strong, disagreea,ble, persistent pitchy odour, and a bitter taste.

Like other allied substances, it is not miscible with water, be-

comes hard and pitch-like when exposed to the air ; when

heated it liquefies, evolves a volatile naphtha, and burns with

a dense sooty flame. During the last twenty-five years enor-

mous quantities of petroleum or rock oil have been brought •

from the oil springs or wells of Canada and the North American

States, and used for illuminating and lubricating purposes.

The petroleums and rock oils consist of a soM residue of bitu-

min or pitch, which, in Eangoon tar, reaches four per cent ; a

crystaUine spermaceti-like paraffin, the same as is obtained from
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cannel coal, and used instead of wax in candle-making ; and a

series of more volatile hydrocarbons or naphthas, easily sepa-

rated hj distillation, varying in volatility and hoiling point,

excellent solvents for indiaruhber, resins, fats, and sulphm",

burning readily like alcohol ; and under the various names of

paraffin oils, petroleum spirits, benzoline, or naphthas, used for

burning in lamps, for singeing horses, etc.

Actions and Uses.—The petroleums are irritant, stimulant,

diuretic, anthelmintic, and antiseptic. The more fluid and

active naphthas in large doses are inebriant narcotics, and

feeble ansesthetics, allied in physiological effect to the members

of the alcohol series. Canadian crude naphtha is not so

effectual an antiseptic as carbolic acid, wood naphtha, or tur-

pentine. Petroleums were once prescribed as specifics in chest

diseases, and as anti-emetics ; but as iaternal remedies they are

now little used. Barbadoes tar is still, however, applied exter-

nally for the same purposes as wood tar, particularly for the

cure of skin complaints, chronic wounds, with thrush, canker,

and other diseases of the feet.

PODOPHYLLUM—PODOPHYLLIISr.

Dried rhizome of Podophyllum peltatum, from which the resia

Podophyllin is extracted by rectified spirit.

Nai. Ord.—Ranunculacese. Sex. Syst.—Polyandria Polygynia.

The Podophyllum, or May apple, a perennial herbaceous

plant, grows abundantly in the N"orthern States of America,

where its subacid fruit is eaten under the name of wild lemons.

The root is imported in pieces of variable length, about two
lines thick; mostly wrinkled longitudinally; dark reddish brown
externally, whitish within ; breakiag with a short fracture ; ac-

companied by pale brown rootlets. Powder yellowish gray;

sweetish ia odour ; bitterish, sub-acrid, and nauseous in taste

{Brit. Fhar.)

The dried, coarsely powdered root, by percolation with rec-

tified spirit, yields three to five per cent of the active resin or

podophyllin, a pale, greenish-brown, amorphous powder ; almost

entirely soluble ia pure ether, and quite soluble ia rectified

spirit and ammonia
;
precipitated from the former solution by
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water, from the latter by acids. Associated with the resia is

the amorphous alkaloid beberine, devoid of irritant properties,

also present in various plants of the Berbery tribe and in cal-

umba root, an odoriferous principle and. saponin (Fliickiger).

Actions and Uses.—Podophyllum and its active resin are

irritants of the mucous membrane; when swallowed they are

cathartics and nauseants. Full doses cause emesis in carnivora.

As a purgative it resembles jalap ; but for the larger domestic

animals it is slow and uncertain; its cholagogue effect, like

that of other resinous purgatives, probably depends upon its

irritating the duodenum and hurrying onwards any bile, lodged

there, and which, were it not removed, would undergo re-

absorption.

Podophyllum has been used by medical men in America

since 1847, and more recently by many British practitioners;

30 to 60 grains act on human patients much in the same way

as jalap, but it has the • disadvantage of producing unpleasant

sensations in the throat, with occasional nausea, vomiting, and

depression. Half a grain to a grain of the resin slowly empties

the human bowels. It is prescribed in habitual constipation

and congested states of the liver, and in smaller doses as an

alterative in skin diseases and rheumatism.

The late Dr. F. Gr. Anstie made, in 1863, a series of experi-

ments with an alcoholic solution, which he iajected into the peri-

tonexmi of dogs, cats, and rats. With dogs about eighteen

inches high, the solution, containing one to two grains of podo-

phyllin, caused no uneasiness or movement of the bowels until

ten or fifteen hours after the injection, when vomiting and

purging were set up, the frequently-passed dejections became

very fluid, freely mixed with mucus, and usually tinged with

blood ; the breathing was shallow and hurried ; the pulse feeble,

at first rapid, but after a few hours very slow ; insensibility,

disturbed by occasional convulsions, contiaued for several hours

before death, which occurred in twenty-two hours after the in-

jection. There was no inflammation of the peritoneimi, the

stomach was perfectly healthy ; but the small intestines, and

especially the duodenum, were intensely reddened and inflamed;

and where two grains had been injected, ulcers, of somewhat

smaller size than a threepenny piece, were also found in the

duodenum. The large intestines were healthy ; there was no
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unusual amount of bile in the bowels, and no congestion or in-
,

flammation of the liver ; the kidneys and mucous membrane of

«the urinary passages were slightly congested. Similar results

were noticeable in cats, which require for the development of

these poisonous effects doses fully larger than those which de-

stroyed dogs. From his experiments. Dr. Anstie drew the fol-

lowing conclusions :
—

" 1. PodophyUin, when injected into the

peritoneal cavity of dogs, cats, or rats, has no irritant action

upon the serous membrane, unless it remain unabsorbed, lying

for some time in contacl^with it. 2. Podophyllin, when injected

into the peritoneail cavity, passes into the blood, and exercises

a special influence of an irritant kind upon the mucous mem-
brane of the intestines, usually of the small intestines only.

3. As a secondary result of this irritation, or perhaps as a mere

consequence of the squeezing of the gall-bladder by the abdomi-

nal muscles in repeated efforts at defecation, bile is occasionally

poured out in large quantities ; but this is by no means neces-

sary. 4. Neither poisonous doses, nor those which produce

what may be called a medicinal effect, appear capable of excit-

ing any inflammatory process in the liver. 5. Tor all these

reasons, it appears pretty certain that podophyllin in the animals

above mentioned does not act directly on the liver ; and that

the catharsis produced is due to increased secretion from the

intestine, consequent on the specific irritation of its mucous

membrane." {Medical Times and Gazette, March and May
1863.)

Mr. D. B. Howell, of Eeading, reports podophyllin to be a

prompt and effectual purge for dogs, acting usually in four

hours. One drachm to one drachm and a half, with two

drachms ginger, he states, moved the bowels of horses in six or

eight hours. Not only was the action prompt and certain, but

there was no griping, even when the resin was given without

preparation, and water allowed ad lilitmn. About a drachm
is recorded to have purged a cow in nine hours {Veterinarian,

August 1865).

I have not been able to obtain anything like such favour-

able results. I find that oneV grain podophyllin, bolted in a

piece of meat by an English terrier weighing twenty pounds,

produced no notable effect upon the bowels ; and that two
grains acted as a gentle laxative, but only eight hours after
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exhibition. My friend, Mr. Thomas A. Dollar, V.S., of New
Bond Street, London, has used the drug frequently, both in

dogs and horses, and has kindly placed at my disposal his notes

of the following cases :

—

To a Scotch terrier, eight months old, Mr. Dollar adminis-

tered half a grain of podophyllin in a pill, without any apparent

effect ; and on the following day a grain, which in the course

of an hour caused nausea and vomiting : considerable dulness

remained for twenty-four hours.

A bull terrier bitch, of thirty-six lbs. live weight, received

four grains in a pill, without showing any notable symptoms
;

and on the following day got a further dose of six grains, which

in twelve hours produced great uneasiness and griping, and

a gentle pixrgative action. During the two following days

the bitch refused her food, and for a week continued dull and

listless.

A French poodle, suffering from mange and constipation,

had a pill, containing two grains podophyllin, half a grain calo-

mel, and a scruple of jalap. No effect was observable at the

end of twelve hours, when the dose was repeated, and after

eight hours the dog was briskly purged. Half the above dose

was repeated every second day for a fortnight, with the result

of gently moving the bowels, and gradually removing the

mange. In all these cases the pulse was reduced in number

and in strength ; the secretion of urine was unchanged ; the

faeces were little altered in colour ; there were no indications of

any special action upon the liver.

PodophyUin has less effect on cattle and horses than on

men and dogs. To three healthy shorthorn cows I gave three

drachms each, and to another cow half an ounce, without

observing any laxative effect whatever. I have repeatedly,

given healthy horses, prepared by mashed diet, two drachms

podophyllin without perceiving any increased action of the

bowels. Two drachms, even when united with one or two

drachms of aloes, added, to determine, if possible, its action on

tlje bowels, -produced only slight softening of the dung, such as

might be expected from the aloes alone. I am again in-

debted to Mr. Dollar for the following interesting experi-

ments :

—

A thorough-bred horse, well prepared by mashes, had two

2 G
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dracluns podophyUin without its producing the slightest purga-

tive effect. Two days later he agaiu received two drachms,

with a drachm of aloes, still without any noticeable action on

the bowels. Tour hours after the second dose, the pulse, how-

ever, was observed to have fallen from 44 to 34 beats per

minute. During three days this horse ate nothing but bran

;

getting tired of this, he had for two days hay and a little com

;

for twenty-four hours he was again restricted to bran mashes,

and then received two drachms each of podophyUin and aloes,

which, even after this careful preparation, only produced slight

laxative effects.

To a well-bred hunter, nearly sixteen hands high, under

treatment for injury of the psose muscles, and fed for twenty-

four hours on bran, Mr. Dollar administered two drachms podo-

phyUin in a baU, and two ounces Epsom salt in solution.

Scarcely any perceptible action was observed on the bowels

;

and two days later two drachms podophyUin and one drachm

calomel were given, also without purgative effect, but with a

reduction, as ia the last case, of nearly ten beats per minute in

the pulse.

A powerful cart-horse, under treatment for sand-crack, and

previously restricted for twenty-four hours to a mash diet, got

four drachms podophylUn in a ball. Although no purgation

foUowed, there was much nausea, and in two hours the pulse

became soft and somewhat weakened, feU from 36 to 24 beats

per minute, and did not recover its natural force or number
untU next day. The appetite continued impaired for a week.

A thorough-bred mare, 14^ hands high, under treatment

for abscess from speedy, cut, was placed on mash dieir for twenty-

four hours, and then received two drachms podophyUin in a

baU, but without showing any increased action of the bowels.

For four consecutive days the mashes were continued, and two
drachms of the drug repeated daily untU ten drachms had been
taken, stiU without any purgative effect. The pulse, however,

which at first was 44, had graduaUy faUen a few beats daily,

untU on the fifth day it was 30. By the end of the experiment,

the coat stared, aU food was refused during nearly two days,

and a fortnight elapsed before the mare recovered her usual

appetite and appearance.

Prom tihese and other experiments, it is evident that podo-
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phyllin is not likely to he serviceable as a purgative for the

domestic animals ; that it acts very tardily, and only when
given in doses so large as to induce nausea. Mr. Dollar's

observations show, however, that it is possessed of nauseant

and sedative effects, which may be available in lowering inor-

dinate action of the heart in acute diseases of the respiratory

organs, rheumatism, laminitis, and other inflammatory dis-

orders.

Doses, etc.—Por such sedative purposes, horses and cattle

take 3i. to 3ij. of podophyllin, united with calomel 3i., or with

an ounce of nitre or of Epsom salts. For dogs, gr. i. to grs.

ij. may be conjoined with calomel gr. i., gray powder grs. v.' to

grs. X., or about the same quantity of ipecacuan.

POTASSIUM AND ITS MEDICINAL COMPOUNDS.

Potassium Hydeate. ' Potassa caustica. Potassa fusa. Potas-

sic hydrate. Hydrate of potash. Caustic potash. K HO.
Potassium Hydeate Solution. Liquor Potassae. Solution of

potash, cont9,ining 5-84 per cent by weight of hydrate.

Potassium salts are obtained chiefly from the mineral car-

nallite found in Saxony, and containing 50 per cent potassium

chloride, from sea water, or from the crude potashes got by dis-

solving the ashes of plants in water, evaporating the solution,

and fusing the residue. The crude potashes, calcined imtil

white, yield pearl ashps. Pearl ashes or potassium carbonate

boiled with freshly slaked lime produce by double decomposi-

tion liquor potassse, of which one fluid ounce contains 2 7 grains

potassium hydrate (K HO). It is a dense, oily-like fluid, of

specific gravity 1'058, colourless and odourless, with an intensely

acrid, alkaline, soapy taste, and an alkaline reaction on colour-

ing matter. Boiled with oils and fats, it forms soaps ; mixed

with acids, it forms neutral, soluble, crystaUisable salts. It

softens and dissolves soft animal and vegetable tissues. Although

little used in medicine, it is of much importance in chemistry,

pharmacy, and other arts. The concentrated oily liquid, when

boiled until a drop removed on a stirrer becomes hard on cool-

ing, and poured into pencil-lLke moulds, forms the gray or white

deliquescent, hard, crystaUine sticks of caustic potash, Potas-
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slum salts are identified ia solution by their negative reaction

-with the several group tests for the metals, and their concen-

trated solution gives with platinum chloride a yeUow crystalline

precipitate of platinum and potassium chloride (2 KCl Pt CI4)

;

and with excess of tartaric acid a white granular precipitate of

cream of tartar (KH, C4 H^ Oe), soluble in excess of alkali.

Evaporated to dryness, and ignited with alcohol, they produce

a faint, violet-coloured flame—the spectrum of which is distin-

guished by two bright lines, one in the red, the other in the

violet.

General Actions.—Potassium salts are two or three times

more powerful than the cdrresponding sodium salts. Dr. Paul

G-uttmann states that poisonous doses paralyse the spinal cord

and heart, lower blood pressure and temperature, and cause

muscular weakness; affecting first the hind extremities. There

are dyspnoea and convulsions, diminished frequency and force of

the heart-beats, sometimes causing irregularity and in poisonous

doses arrest of the action of the heart, which ceases to act in

diastole—an effect which, as it follows even when the vagi are

divided and the medulla removed, indicates a direct depressant

action either on the heart itseK or on its ganglia (Einger's

Handlook of Therapeutics).

Potash salts are constituents of the blood and all the animal

textures, but abound especially in the juice of the flesh and in

the milk. They are abundantly present in most land plants.

Potassium salts, notably the chloride, occur in the Australian

salt bush countries, and are stated to be the source of their

healthiness, the size of the stock grown on them, and their free-'

dom from parasites. Potassium salts are very soluble. Like

other alkalies, the -hydrate and carbonates aid the digestion of

fatty matters. Given after eating, they neutralise undue acidity

;

but seldom permanently remove the cause of acid dyspepsia,

which is usually best treated by acids given before meals.

They increase the gastric and other acid secretions ; but diminish

secretion of the salivary glands, liver, and pancreas. They have

a high diffusion power, stimulate oxidation and tissue metamor-

phosis, exert a solvent power over albuminoids, and thus counter-

act deposition of exudate. They are excreted from the body

mainly by the kidneys, increasing chiefly the watery parts of

the uriae, and neutralising its acidity.
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It simplifies the understanding of the potassium salts to

divide them into two groups. 1st, Those which are corrosive,

antacid, and 9,ntLlithic—such as the hydrate and carbonates.

2d, Those which are irritant, cathartic, diuretic, alterative, febri-

fuge, and refrigerant—such as the sulphate, acetate, tartrate,

nitrate, chlorate, and permanganate. A third group might be

added, including salts which partake of the actions of their acid,

or salt radical constituent—such as potassium sulphuretum,

iodide, bromide, and cyanide.

Actions and Uses.—Large doses of potassic hydrate, whether

in the solid state or in concentrated solution, are irritant, corro-

sive, and cardiac sedatives. Medicinal doses are antacid, febri-

fuge, and diuretic. Externally they are used as active pene-

tratiag caustics. Excessive doses, when swallowed, soften,

corrode, and inflame the oesophagus and stomach, sometimes so

severely as to cause perforation. Hertwig found that two

drachms of caustic potash, dissolved in six ounces water, killed

a horse, with symptoms of colic, in thirty-two hours. Orfila

gave a dog thirty-two grains, which caused violent vomiting,

restlessness, and death in three days. Post-mortem examination

discovered the mucous coat of the oesophagus and stomach red

and black from extravasation of blood, with a perforation mea-

suring three-quarters of an inch near the pylorus, surrounded

by a hard thickened margin (Christison on Poismis). The blood,

although dark-coloured, owing to the solvent action of the alkali,

is generally fluid. Smaller or more diluted doses gradually

impair digestion and assimilation, and destroy life by inanition.

The fitting antidotes are diluted acids which form mild salts,

and oils which produce soaps—themselves of service as demul-

cents, and in men and dogs as auxOiary emetics, with milk

gruel or other demulcents. Dr. John Shortt, of Madras, finds

the solution a most effectual antidote for the poison of snakes

and vipers. Half a drachm, repeated twice daily, has been

prescribed for feeding sheep affected with vesical and urethral

calculi; but the carbonate is milder and equally effectual.

Caustic potash is used for eradicating warts and fungous

growths, and making issues. Being very deliquescent and apt

to spread, it must be applied cautiously. Mixed with lime, it

is less deliquescent, and hence more safe and manageable.
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Potassium Caebonate. Potassae Caxbonas. Potassic Carbo-

nate. Carbonate of Potash. (K^ COg.)

Potassium Bicaebonate. Potassse Bicarbonas. Bicarbonate

of Potash. (KH CO3.)

The Ameripan pot or wood ashes, in their partially purified

condition of pearl ashes, contain about eighty per cent of potas-

sium carbonate, with twenty per cent of potassium sulphate and

chloride, which, being less soluble, are got rid of by dissolving

the pearl ashes, with brisk agitation, in an equal weight of

water, pouring off the solution, and evaporating it to drjmess.

A pure carbonate is got by burning together equal parts of

potassium bitartrate and nitre, adding water, filtering and

evaporating the solution. The carbonate occurs in crystals

as a crystalline powder, but more generally in grains; is white,

opaque, and inodorous, with a strong alkaline taste, and an

alkaline reaction on test-paper. It is soluble in its own weight

of water at 6 0°, deliquesces rapidly in the air ; but, as it gra-

dually absorbs carbonic acid, it again slowly dries up. Exposed

to a red heat, it loses water of crystallisation to the amount of

1 6 per cent.

Potassium bicarbonate, or acid carbonate of potash, -is pre-

pared by passing a current of carbonic acid through a strong

solution of the neutral or mono-carbonate. It occurs in trans-

parent, colourless, right rhombic prisms ; has a roild, saline,

and slightly alkaline taste ; dissolves in about four times its

own weight of water at 60°; when heated to redness, it gives

off carbonic acid, and becomes converted into the neutral car-

bonate, from which it is distinguished by its milder non-acrid

taste, by its more abundant effervescence with hydrochloric

acid, by its not deliquescing when exposed to the air, and by
its giving, in diluted solution, no precipitate with Epsom salt

or corrosive sublimate. Carbonic acid, or carbonic anhydride,

being diatomic, unites with two equivalents of the monatomic
potassium to form the carbonate Kg CO3, and with one of potas-

sium and one of hydrogen to form the bicarbonate KH CO3.

Actions and Uses.—The two carbonates differ only in the

degree of their action. Both resemble the hydrate, but have
their activity tempered and diminished by combination with
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carbonic acid. The bicarbonate has no irritant or corrosive

action. The neutral carbonate, in concentrated solution, has

much of the corrosiveness of the hydrate. Two drachms given

to a dog caused vomiting, great agony, and death in twenty-

five minutes (Orfila). Its antidotes are the same as those of

caustic potash. Both carbonates are antacid, alterative, and

diuretic. As an antacid, preference is given to the milder

bicarbonate. Both are useful antidotes for overdoses of acids;

and exert antacid and alterative virtues in rheumatism, and

also in psoriasis, nettle-rash, and other itching chronic skin

complaints. Besides being used internally, a solution is some-

times, with benefit, applied to the raw, weeping, painful, or

itching surfaces. In antagonising Hthie acid deposits, potas-

sium bicarbonate is specially suitable; for the potassium

lithate is much more soluble than the sodium lithate. For

calculi of the bladder and urethra, common in highly-fed rams

and wethers, and largely made up of ammonio-magnesian phos-

phate, Mr. litt of Shrewsbury, with exercise and laxative diet,

recommends castor oil, f§ii. to f§viij., with belladonna extract,

grs. viii. to grs. xvi., followed by potassium bicarbonate, 3ss. to

3i., repeated thrice daily, freely dissolved in water or other

diluents. As diuretics, the carbonates are less certain than the

nitrate or acetate. Professor WaUey finds that both the car-

bonates and hydrate, as well as the corresponding sodium salts,

increase the activity of aconite when given along with it.

Pearl ashes are sometimes applied externally as a stimulant

and detergent. At the Cape of Good Hope, a ley made from

wood ashes is used successfully as a remedy for scab, either

alone or mixed with sulphur. Diluted with 60 to 80 parts of

water, the bicarbonate forms a soothing dressing for the earlier

weeping stages of eczema rubrum, or red mange, in dogs.

Boses, etc.—Of either carbonate, horses and cattle take gsK.

to gi. ; sheep and pigs, 3ss. to 3i. ; dogs, grs. x. to grs. xl, re-

peated several times a day, liberally diluted with water. For

stimulating gastric secretion, they should be given half an hour

before eating; but in most dyspeptic cases acids are more

permanently effectual.
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Potassium Sulphueetum. Potassa Sulphurata. SiilpliurateoP''''i

Potash.

One part of sulphur and two of potassium carbonate are

mixed and heated until fusion occurs, poured on a stone slab

and cooled. There is produced a liver-brown, bitter, acrid,

soluble, alkaline substance, which is odourless when dry, but

when moistened smells of hydrogen sulphide. Eecently pre-

pared, it is a mixture of potassium sulphide and hypo-sulphite;

but as it oxidises and becomes lighter coloured, it contains be-

sides potassiam sulphite and sulphate.

Actions and Uses.—In large doses it is a narcotic, irritant

poison; in mediciual doses, stimulant and alterative. Ex-

ternally, it is occasionally applied as a stimulant in chronic

skiu diseases. Two oTmces are stated to have destroyed a

horse (Bouchardat) ; six drachms and a half, introduced into

the stomach of a dog, and retained by ligature on the oeso-

phagus, occasioned death with tetanic symptoms in seven

minutes ; a drachm and a half in small fragments, introduced

into the subcutaneous areolar tissue of dogs, caused extensive

inflammation, coma, and death in thirteen hours (Christison).

N"o very obvious morbid appearances remain after death, and

the compound has hence been supposed to act chemically on

the blood in the same manner as hydrogen sulphide. Its an-

tidote is chlorinated hme. It has been used in chronic cough,

rheumatism, and skin diseases, in doses of one to three drachms

for horses and cattle, and two to ten grains for dogs. Like

sodium and calcium sulphides, when given several times daily,

it hastens maturation of indolent boUs and abscesses, and pre-

vents further formation of pus (Einger). Once a panacea for

all kinds of poisoning, it is now used only in poisoning by lead,

which it converts into a black insoluble and almost inert sul-

phide.

Potassium Sulphate. Potassae Sulphas. Sulphate of Potash.

i^2 SO,.)

Potassium Bisulphatb. Hydropotassic Sulphate. Bisulphate

of Potash. (KH SO^.)

The residue left in the preparation of nitric acid from equal
parts of sulphuric acid and nitre consists of potassium sulphate,
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with some excess of sulpliuric acid, wMcli may be got rid of

by adding to the solution potassium or calcium carbonate, fil-

tering and evaporating the mixture, when potassium sulphate

crystallises in transparent, colourless, six-sided prisms, termi-

nated by six-sided pyramids, which have a sharp, saline, bitter

taste, are hard and difficult to powder, and dissolve in four

parts of water at 212°, and in sixteen parts at 60°.

The bisulphate is prepared by adding to the neutral sul-

phate its own weight of sulphuric acid, dissolving and crystal-

lising. It is colourless, crystalline, and soluble, with an acid

taste, and an acid reaction on colouring matter. It is distin-

guished from the neutral sulphate by its small flat prisms, its

greater solubility, its acid taste and reaction, and its decompos-

ing carbonates with effervescence—a property which has led

to its being occasionally substituted for tartaric acid iu making
effervescent powders.

Actions and Uses.^-ln human patients large doses of. sul-

phate (in one case two ounces, in another ten drachms) are said

to have proved fatal. Professor Eutherford found that it has

a distinct stimulant effect on the liver, shared by sodium sul-

phate, biit not by magnesium sulphate. Both sulphates are

cathartic and diuretic. As cathartics, however, they are less

prompt and certain than the sodium and magnesium sulphates;

and as diuretics, are less to be depended on than the potas-

sium nitrate or acetate. On account of its hardness and in-

aptness to absorb moisture, the sulphate is used for facilitating

trituration of such tough vegetable substances as opium, ipeca-

cuan, and jalap.

Potassium Iodide. Potassii lodidum. Potassic Iodide.

Hydriodate of Potash. (KI.)

The iodide is conveniently prepared by decomposiug a

solution of iron iodide with potassium carbonate. The British

Pharmacopoeia recommends the following process :
—

" Place a

gallon of solution of potash in a glass or porcelain vessel, and

add twenty-nine ounces, or a sufficiency of iodine, in small

quantities at a time, with constant stirring, until the solution

acquires a permanent brown tint. Evaporate the whole to

dryness in a porcelain dish, pulverise the residue, and mix
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this intimately with three ounces wood charcoal in fine powder.

Throw the mixture, in small quantities at a time, into a red-hot

iron crucible ; and when the whole has heen brought into a

state of fusion, remove the crucible from the fire, and pour out

its contents. When the fused mass has cooled, dissolve it

in two pints of boiling distilled water, filter, wash the filter

with a little boiling distilled water, unite the liquids, and

evaporate until a film forms on the surface; then set the

liquid aside to cool and crystallise. Drain the crystals, and

dry them quickly with a gentle heat. Evaporate the mother

liquor, and get another crop of crystals. Preserve the salt in

a stoppered bottle." In this detailed process, potassium iodide

and iodate are first produced. Fusion with charcoal deoxidises

the iodate, converting it into iodide. The subjoined equations

indicate the two stages in the process :

—

Potassium hydrate. Iodine. Potass iodide. Potass iodate. Water.

6 KHO, 6 1 =5 KI, KlOg, 3 H^O.

Potassium iodate. Charcoal. Potassium Iodide. Carbonic oxide.

KIO3, C3 = KI, 3 CO.

' Properties.— Cubical crystals, colourless, generally opaque,

with a faint odour of iodine, a saline taste, decrepitating when
heated, fusing at a red heat, at a higher temperature volatilis-

ing unchanged, dissolving in two-thirds of its weight of water

at 60°, and in half its weight of boiling spirit. Both aqueous

and alcoholic solutions dissolve iodine freely, and are hence

useful vehicles for its exhibition. The following tests of the

British Pharmacopoeia guard against the common impurities :

—

" The addition of tartaric acid and mucilage of starch to its

watery solution does not develop a blue colour. Solution of

nitrate of silver, added in excess, forms a yeUowish-white pre-

cipitate, which, when agitated with ammonia, yields by subsi-

dence a clear liquid, in which excess of nitric acid causes no
turbidity. Its aqueous solution is only faintly precipitated by
the addition of saccharated solution of lime."

Actions and Uses.—Potassiimi iodide closely resembles iodine

in its actions and uses, but is less powerful, and devoid of local

irritant action. Medicinal doses are alterative, deobstruent,

and diuretic. ¥0 salt exhibits greater rapidity in absorption,
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in permeating tlie textures, and in being excreted through the

mucous surfaces, but especially through the kidneys. In the

blood it is converted rato iodides and iodates of ammonium and
sodium; during its elimination ozone is liberated (Bucheim),

lymphatics are stimulated, tissue metamorphosis is increased,

and waste products quickly got rid of.

Two or three drachms dissolved in water, and given to

dogs, caused vomiting, great depression, and death in a few

days ; one drachm had a similar effect on rabbits ; three

drachms injected beneath the skin of the back of a dog caused

extensive subcutaneous inflammation, and death in three days.

Iodine was detected after death in the blood and urine, in the

brain and spinal cord, in most of the internal organs,, and even

in the muscles and bones (Cogswell). MaOlet (quoted by
Tabourin) states that two or three drachms given to horses act

as, an irritant poison, and that three or four drachms cause

fatal intestinal haemorrhage. But this must be a mistake. I

have many times given horses and cattle half an ounce to an

ounce without any other effect than slight diuresis and cath-

arsis. Such doses continued twice daily for a week do not

produce in horses any irritation or symptoms of iodism such as

occasionally follow its use in human patients. For arresting

the discharge of chronic bronchial catarrh, and hastening

absorption after attacks of lymphangitis in horses, and after

other inflamma,tory complaints, it is conjoined with tonics or

stimulants. In such cases horses and cattle frequently receive

a drachm each of potassium iodide and ammonium carbonate,

and half an ounce of gentian, given twice daily, either in ball or

solution. It is also prescribed ia scrofulous glandular enlarge-

ments, and in chronic rheumatism; aids the removal of lead

mercury and other metals from the body, probably causing their

re-solution and expulsion in the urine. It is applied externally

for the reduction of tumours, and is constantly employed for

increasing the solubility of iodine, both in water and alcohol.

Boses, etc.—Horses and cattle take 3ij. to 3vj. ; sheep and

pigs, grS. XX. to grs. Ix.; dogs, grs. v. to grs. xv.; repeated three

times a day, and given either in bolus or solution, in water or

spirit. Dr. Lauder Brunton suggests that its effects are in-

creased when it is given with common salt, more iodine being

thus liberated {The Practitioner, September 1876).
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Potassium Beomide. Bromide of Potassium. K Br.

The Bromide is prepared from the mother liquors of the

salt works at Stassfurth, and from salt springs in the United

States (Bloxam). When purified, it occurs in colourless cubi-

cal crystals, soluble in water, but insoluble in spirit, odourlesSj

but with a pungent saline taste. "When chlorine is added to

the aqueous solution, bromine is liberated, identified by its

distinctive yellow brown colour, and, when in considerable

amount, by its suffocating odour.

ActioTis and Uses.—It is a nerve sedative, depressing cere-

bral function and reflex excitability. It is excreted mostly

unchanged by the kidneys. In human patients it is given to

allay cerebral excitement ; and in dogs, to check epilepsy, and

other convulsive disorders. Like the corresponding iodine salt,

it is believed to be deobstruent ; and is used in the same, or

somewhat larger, doses, occasionally conjoined with chloral and

hemlock. Weither the potassium nor ammonium bromides

have yet been used for horses or cattle.

Potassium Nitrate. Potassse Nitras. Nitrate of Potash.

Nitre. Saltpetre. (KNOg.)

In the East Indies, Persia, Egypt, Spain, and other warm
climates, a brown incrustation of nitre covers considerable tracts

of country. Nitric acid is formed by the oxidation of the

ammonia aHke of the soil and atmosphere, and also by the direct

union of the nitrogen and oxygen of the air under the influence

of electricity. Prom the disintegration of felspar and mica

rocks and plant remains, the potassium is eliminated. The
saline efflorescence, consisting of sodium chloride and sulphate,

and potassium and calcium nitrates, is gathered towards the

end of summer ; in India, about November. It is dissolved in

water, and mixed with impure potassium carbonate ; the in-

soluble calcium carbonate is allowed to settle ; . and the potas-

sium nitrate poured off in solution, and purified by repeated

solution and crystallisation. In Prance and other continental

countries, nitre for gunpowder and other purposes is prepared

artificially by collecting into large heaps animal and vegetable

refuse, with old plaster and other calcareous matter. The heaps
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are sheltered from rain, but freely exposed to tke air, frequently-

watered witli urine, and occasionally turned. After about two

years the whole is Hxiviated, and purified by a process similar

to that followed with the natural nitre.

Properties.—^White, opaque, crystalline masses, or trans-

parent, colourless, anhydrous, slender, six-sided prisms, with a

sharp, cooling, saline taste, undergoing no alteration ia the air,

deflagrating when thrown on flame. It is soluble in 3
-I-

parts

of cold water, and one-third of its weight of boiling water;

during solution much heat is abstracted; it is insoluble in

alcohol. Warmed in a test-tube, with sulphuric acid and

copper filings, it evolves ruddy fumes of nitric peroxide ; heated

to fusion, the melted mass forms, on cooling, the hard, white,

fibrous, sal-prunelle. None of its common impurities interfere

with its medicinal actions.

Actions and Uses.—Large doses are irritant and cathartic;

medicinal doses are diuretic, alterative, antiseptic, febrifuge, and

refrigerant ; externally, nitre is stimulant and refrigerant.

..An ounce has proved fatal in human patients, but very

large doses are required to cause serious effects, either in

horses or cattle. Mr. Morton gave a healthy horse two pounds,

dissolved in six pounds of water, and found that it acted both

on the kidneys and bowels, but that its effects ceased in twenty-

four hours {Veterinarian, 1837). Moiroud, however, reports

that half a pound given to horses, and two or three drachms to

dogs, inflame the alimentary canal and urinary organs, causing

depression and death, usually within twenty-four hours.

Several ounces usually purge horses and cattle, and cause

vomiting in dogs, accompanied by irritation of the kidneys and

bladder. Dr. Paul Guttmann states that poisonous doses

paralyse the spinal cord, cause dyspnoea and occasionally con-

vulsions, and muscular weakness, first overtaking the hind

extremities ; they lessen the frequency and force of the heart's

action, which in fatal doses ceases to act in the diastole.

Mtre has a high diffusion power, it rapidly enters the

blood ; it renders the venous blood scarlet, counteracts adhesion

of the red globules, favours solution of fibrin, oxidises products

of tissue metamorphosis, and hastens their removal especially

by the kidneys, lowers arterial tension, and neutralises acidity.

To one or more of: these actions are due its several curative
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effects. In febrile inflammatory and rheumatic complaints it

abates fever, lowers excessive temperature, and removes, by the

kidneys, both fluid and soM matters. In the eai'lier and acute

stages it is conjoiaed with other salines and sedatives ; in the

second stages, with alteratives, stimulants, and tonics. Along

with diuretics, it is prescribed iu scantiness and turbidity of

the uiiae, and in swelled legs and dropsical affections. Small,

frequently-repeated doses are often valuable in arresting pur-

pura in horses, even in cases in which iron and turpentine have

proved iaeffectual. Many agriculturists give their horses,

whilst on hard food, an ounce of nitre with a mash every

Saturday night ; the bowels, kidneys, and skin are thus kept

in good order ; and attacks of swelled legs and weed, so com-

mon when hard-worked horses stand idle, are warded off.

Mtre, dissolving in water, abstracts heat, and is consequently

a useful refrigerant in' apoplectic seizures and inflammation,

especially affecting the joints and feet. Its cooling effect is

increased by admixture with sal-ammoniac. Five ounces each

of nitre and sal-ammoniac, dissolved in sixteen of water, reduce

the^ temperature from 50° to 10°, or through 40° (Pereira).

Doses, etc.—As a diuretic, horses take gss. to |i. ; cattle,

gi. to gij. ; sheep, 3i. to 3ij.
;

pigs, 3ss. to 3i. ; dogs, grs. x. to

grs. XXX. Soap, resin, with other diuretics, and' free solution

in water, hasten and increase its action on the kidneys. The

common diuretic mass of the Edinburgh Veterinary College is

thus made :—Take soap and nitre, of each lbs. ij. ; resin, lbs.

iij. ; Venice turpentine, lbs. ij. ; oil of turpentine, fgviij. Melt

the soap and resin over a slow fire ; remove the mixture from

the heat ; and when it has somewhat cooled, stir in the other

constituents. The dose of this mass is gij. The balls are made
up with a little linseed meal or flour. As an alterative and
febrifuge, nitre is given in about half the doses used to cause

diuresis, is repeated every two or three hours, and is generally

conjoined with other medicines. A sedative febrifuge and
laxative baR for the horse is made with an ounce nitre, a

drachm aloes, and twenty grains calomel, made with simple

syrup, or linseed meal and water. Where the horse has cold,

fever, and impaired appetite, a useful draught is made with

Epsom salt two ounces, and nitre, powdered gentian, and am-
monia acetate solution, of each an ounce, dissolved in gruel or
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ale. Catarrhal symptoms and sore-throat are often relieved

hy four drachms nitre, two drachms camphor, and one drachm
each of ipecacuan and belladonna extract, made into a ball,

and repeated every two hours. An ounce each of potassium

carbonate and nitrate, with two drachms iodide, are useful in

rheumatism. Similar combinations are serviceable amongst

cattle. For them a convenient alterative is made with two
ounces each of, nitre, sulphur, and ginger, given in treacle and
water or in ale. A good fever medicine for the dog consists

of five grains each of nitre and Dover's powder, and one grain

calomel, either placed upon the tongue, bolted in a piece of

meat, or made into a pill with syrup, or liquorice powder and

water. Mr. Mayhew recommends three to eight grains nitre,

one to four grains James' powder, and the same quantity of

belladonna extract, made into a pill with confection of roses.

Cats take about half the doses requisite for dogs.

Potassium Chlobate. Potasses Chloras. Chlorate of Potash.

(K CI O3.)

Chlorine gas, evolved from manganese black oxide and

hydrochloric acid, is conducted into a large carboy containing

a mixture of potassium carbonate and calcium hydrate. The

mass, when charged with chlorine, as indicated by its acquiring'

a pink colour, is boiled, and the crystals formed in cooling are

purified by re-solution in boiling water. Potassium chlorate

occurs in colourless rhomboidal plates, has a cool saMne taste,

is soluble in sixteen parts of cold water, and in two parts at

212°. It readily parts with its large amount of oxygen;

j;hrown on red-hot coal it. deflagrates j triturated with sulphur

or phosphorus it explodes. Explosive gases are also evolved

when it is heated with sulphuric or hydrochloric acids. It is

distinguished by its negative reaction with silver nitrate solu-

tion, by a crystal evolving oxygen when heated, and by the

residue boiled with a few drops of water, giving, with silver

nitrate, the white precipitate of chloride.

Actions and Uses.—Potassium chlorate is febrifuge, anti-

septic, refrigerant, and diuretic ; used externally, it is stimulant

and refrigerant. It is less soluble than nitre or than sodium

chlorate, both of which it closely resembles. When swallowed,
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it is absorbed, is excreted by the salivary and buccal glands,

exerting a beneficial action on aphthous or other such eruptions

of the mouth. It is in great part got rid of in the uriae,

mostly -unchanged, and without being deprived of its oxygen.

Like other salines, it is of service in febrile and inflammatory

cases, probably retarding too rapid decomposition of albuminoids,

preventing undue multiplication of white corpuscles and bio-

plasms, and promoting secretion. In fever cases, whether in

horses or cattle, it lowers the pulse and temperature, cleans

the tongue, restores the appetite, gently stimulates the bowels,

and renders their evacuations more natural and less coated

with mucus. In inflammatory cases, it is given after aconite

or cathartics have abated the more acute symptoms ; in zymotic

cases it is used either alone or with Epsom salt, gentian, or

ether. In hard-worked horses, overdone or suffering from cold,

half an ounce night and morning, with gentian and ether, usually

acts admirably. Mr. Thomas A. Dollar, who uses it largely,

considers that in such cases its regular use during a week or

two wards off attacks of farcy. Given twice a week, in quarter

or half ounce doses, to calves and young cattle, it seems to

prevent attacks of quarter-evil, and other congestive disorders.

On account of its general febrifuge action and its healing effect

on the irritable aphthous membrane, it is of special value in

mouth-and-foot disease.

Doses, etc.—Horses take 3i. to 3ij. ; cattle, 3ij. to 3iij.

;

sheep and pigs, grs. xx. to grs. Ix. ; dogs, grs. v. to grs. xv.

given either in bolus or solution, alone or conjoined with

bitters, tonics, or stimulants.

Potassium Permanganate. Potassae Permanganas. Cond/s
Fluid. (K Mn O4.)

When manganese black oxide is fused with potassium

oxide and chlorate, a greeij mass, or with addition of water, a

green solution, is formed of potassium manganate. When this

oxidises slowly by exposure to the air, or more rapidly by
addition of a little sulphuric acid, the permanganate is formed.

It may be crystallised in dark-purple slender prisms, but is

more generally used in the deep crimson or purple solution

known as " Condy's Fluid,"—a mixture of manganates and per-
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manganates of potassium and sodium. The Pharmacopoeia Liquor

potassse permanganas is about double the strength of Condy's

Fluid, and contains four graius permanganate to the ounce.

Actions and Uses.—The manganates and permanganates

are deodorisers and nuld stimulants, well adapted for external

use. They are of no value as internal remedies, for- when
swallowed they are rapidly decomposed, manganese black

oxide being evolved. Whilst thus readily parting with a

portion of their large supply of oxygen, they also lose their dis-^

tinctive colour, which varies from purple to piak according to

concentration. The rapidity with which a known quantity of

the permanganate solutioft loses its colour is hence a handy in-

dication of the amount of organic contamination in the water,

other fluids, or even in the air experimented with. Perman-

ganates are used to cleanse the water supplies both of men and

animals. Four ounces Oondy's Fluid, stirred amongst a

hundred gallons of stale-smelling, unsightly rain water, left too

long in a foul cistern, usually precipitates all impurities, and

after a few hours renders the clarified water sweet and fit for

use. StUl, in virtue of this oxidising power, permanganates

attack and break up those gases and organic particles on which

bad smells depend. Excepting hydrogen peroxide, which is

not generally applicable on account of its cost, no deodorisers

are so effectual. Portions of sacking wetted with solutions of

one part of Condy's Fluid to fifty or sixty of water, should be

suspended about the premises to be deodorised, or shallow

vessels containing such solutions placed about the building.

But, although promptly removing bad smells, they cannot, like

the tar acids or sulphurous acid, arrest the causes on which

such smells depend ; they have little antiseptic power ; half a

grain potaBsiiim permanganate is less effectual in preventing fer-

mentation of saccharine solutions than one-thirtieth of a grain of

corrosive sublimate, or one-tenth of a grain of sulphuric acid

;

whilst Dr. C. Calvert found that meat soaked in permanganate

solution, and placed in closed bottles, became tainted in two days,

and putrefied in four, although, when similarly treated with car-

bolic acid, it dried up and was effectually preserved. Being

thus deficient in antiseptic power, and, moreover, not being volar

tile, permangana,tes are not to be depended upon as disinfectants.

Potassium permanganate has " been given to horses as an

2 H
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alterative and febrifuge in drachm doses ; but observatioi

not justify its preference to the nitrate or chlorate. Diss

in fifty to a hundred parts of water, Condy's Fluid prove

viceable for cleansing and deodorising the mouth in f

cases, in aphtha, ozsena, and ulceration of the fauces,

refreshing wash in typhoid fever, and as a mildly stimu

deodorising lotion for offensive wounds.

Potassium Acetate. Potassse Acetas. Acetate of Pot

(K C, H3 0,.)

When potassium carbonate is neutralised by acetic

the white, asbestos-like, soluble, deliquescent acetate is

duced. It closely resembles the nitrate in its actions

uses, is prized in human medicine as a diuretic, and is giv

animals in the same or somewhat larger doses. Like

alkaline salts containing a vegetable acid, it is niainly conv

in the system iato a bicarbonate, and as such is excreted ii

ujiae.

Potassium Acid Tartrate. Potassse Tartras Acida.

tassse Bitartras. Acid Tartrate of Potash. Crear

Tartar. (K H, C^ H^ Og.)

The crude tartar or argol, obtained in an impure

from the interior of wiae casks, when purified by solutior

crystallisation, occurs in white, hard, crystalline masses, w
sharp acid taste. Large quantities cause in all animals in

mation of the alimentary canal. Several ounces operat

horses and cattle as a mUd laxative ; lesser doses act,

nitre, as alteratives and febrifuges, are converted in the

into the carbonate, and excreted mostly in the urine, cai

diuresis.

PETJSSIC OE HYDEOCYANIC ACID.

Aciduin Hydrocyanicum. (H E"C or H Cy.)

Prussic acid is so called from its having been first obti

from Prussian blue. Its title of hydrocyanic acid is de

from its being composed of hydrogen and the compound ra

cyanogen (ON or Cy). It may be extracted from the L
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and seeds of various plants of tlie apple and almond tribes, by
crushing and moistening them with water, when their albuminoid

emulsin excites in the amygdalin a species of fermentation,

from which are evolved hydrocyanic acid, a volatile oil, and

some other products.

The diluted medicinal solutions usually contain 1 to 5 per

cent of anhydrous acid.

Anhydrous Peussic Acid, one of the most active of

poisons, is prepared by decomposing any metaUic cyanide with

a strong acid, or by treating dry mercuric cyanide with hydro-

gen sulphide, and collecting the vapour evolved in a receiver

kept cold by a mixture 'of ice and salt. It is a colourless, very

volatile liquid, with a specific gravity of "7, is devoid of acidity,

has a strong pungent bitter taste, and produces a peculiar sen-

sation in the back of the throat. Its odour, generally likened

to that of bitter almonds, or cherry-laurel water, is perceptibly

different from either, and entirely devoid of ratafia aroma. It

unites both with water and alcohol, is inflammable', boils at

80°, and when dropped on the skin produces a sensation of

coldness and numbness.

Medicinal oe Diluted Acid may be obtained by decom-

posing the cyanides of potassium, mercury, or silver ; but the

most convenient and economical method is by the action of

sulphuric acid on potassium ferrocyanide, which is thus pre-

pared':—^Azotised animal refuse, such as scrapings of hides,

cuttings of hoofs and. horns, are fused in an iron retort with

potassium carbonate and iron filings. The carbon and nitrogen

of the organic matters at the high temperature, and in the pre-

sence of the potassium salt, unite to form the volatile radical

cyanogen (GN or Cy), which is fixed by the potassium forming

potassium cyanide (K Cy), But iron being also present, a

double cyanide of iron and potassium is formed. The ferro-

cyanide of potassium, or yellow prussiate of potash, which

crystallises in four-sided tabular yellow prisms, gives with iron

protosalts a gray precipitate, speedily becoming blue from

absorption of oxygen, and with iron persalts a deep Prussian

blue at once. It is tetrabasic, with the formula K^ Fe Cyg,

3H2 0. When chlorine is passed through a solution of this

ferrocyanide an equivalent of potassium is removed, and there

is produced the ferricyanide of potaasium or red prussiate of
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potash, which crystallises in bold red right rhomhic prisms, is

distiaguished from the yellow prussiate hy giving no precipitate,

but only an olive green coloration, with iron persS,lts, but a

brOliant deep blue at once with protosalts. It is tribasic, and

has the formula Kg Fe Cy^, or Kg Fd Cy.

For the making of medicinal prussic acid the British Phar-

macopoeia gives the following directions :
—

" Dissolve 2^ ounces

of ferrocyanide of potassium in 10 ounces of water. Dilute 1

ounce of sulphuric acid with 4 ounces of water, and when the

mixture is cold add it to the solution of prussiate of potash in a

flask arranged with a suitable condenser and a receiver for dis-

tillation. Put 8 ounces of water into the receiver, apply heat

to the flask, until by slow distillation the hquid in the receiver

is increased to 1 7 fluid ounces. Add to this 3 ounces of water,

or as much as may be sufficient to bring the acid to the required

strength, viz. that 100 grains (or 110 minims) of it, precipi-

tated with a solution of nitrate of silver, shall yield 1 grains of

dry cyanide of silver."

In this process the sulphuric acid and the potassium ferro-

cyanide undergo mutual decomposition, cyanogen is evolved,

combines with hydrogen, and comes over as hydrocyanic acid.

There remains an insoluble double cyanide of iron and potas-

sium with hydro-potassic sulphate. The changes, probably some-

what complex, are formulised as foUows :

—

Potassium Sulphuric Iron and Potass, Potassium Hydrocyanic
ferrocyanide. acid. cyanide. acid sulphate. acid.

K, Fe Cye -|- 3 H^ SO4 = K Fe Cyg + 3 KH SO^ + 3 H Cy.

Prussic acidf even when carefully made by the same pro-

cess, is liable to variation of strength, and is, moreover, apt to

volatilise and diminish in activity. The determination of the

strength is, however, easy. Silver nitrate throws down a white

precipitate of silver cyanide, every five grains of which represent

one grata of anhydrous acid. Thus 100 grains of Pharmacopoeia

acid should yield ten grains of silver cyanide, or contain, in

other words, two per cent of anhydrous acid. Scheele's acid is

usually uncertain in strength, cpntaining one to four per cent of

anhydrous acid.

Properties.—The medicinal acid has most of the properties

of the anhydrous, exhibits the same distinctive penetrating
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diffusible odour, causes similar numbness of the parts on wliicli

it is dropped, is volatile, and rapidly diminishes in strength,

unless kept in well-stoppered bottles protected from Hght. It

has the specific gravity -997
; reddens litmus only very slightly

and transiently ; evaporated on a platinum capsule, it leaves

no residue. It is generally very pure ; its price, of about a

halfpenny per ounce, affords no temptation for intentional

adulteration. A trace of sulphuric, or of other mineral acid, is

said to improve its keeping properties.

Tests.—Prussic acid is easily identified, even in small

quantity and diluted solution, (a) Its odour is strong, diffusible,

and penetrating; and, as above stated, readily distinguished

from that of cherry-laurel water and bitter almonds by the

absence of ratafia aroma, (b) Scheele's test, or the production

of Prussian blue, is very delicate and characteristic. The acid

solution, rendered alkaline by potash solution, is treated with

iron sulphate solution; a grayish-green precipitate is thrown

down, which, on the addition of a little hydrochloric acid to

re-dissolve the ferrous oxide, assumes, after a few minutes'

exposure, a deep Prussian blue colour, (c) Silver nitrate pro-

duces a white precipitate of silver cyanide, distinguished, from

the white chloride by its being soluble in ammonia and in hot

nitric acid, but insoluble in cold nitric acid, and by its evolving,

when heated, the heavy, strong-smelling cyanogen gas, which,

if kindled as it passes from a narrow tube, burns with a rose-

coloured flame edged with green, (d) Boiled with ammonium
hydro-sulphide,previously boiledwith sulphur,and with ammonia

solution, sulpho-cyanic acid (H Cy S) is produced, and the

liquid, when acidified with hydrochloric acid, "gives a blood-red

solution with ferric-chloride solution, (e) Schbnbein's test is

thus given by Professor Attfield :
—

" Filtering-paper is soaked

in a solution of three parts of guaiacum resin in 100 of alcohol.

A strip of this paper is dipped in a. solution of one part of

sulphate of copper in 50 of water, a little of the suspected

solution is placed on this paper and exposed to the air, when

it immediately turns blue."

Complex liquids, such as the contents of the stomach, are

filtered, neutralised with sulphuric acid, cautiously distilled, and

the clear liquid which first comes over tested in the usual way.

A still simpler and more direct plan, is to place a portion of the
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suspected fluid in a porcelain crucible, a wide-mouthed bottle or

beaker, add a few drops of strong sulphuric acid, gently stir

with a glass rod ; if needful, the vessel may be placed in a

basin of warm water, but the acid added usually evolves heat

sufficient to volatilise any prussic acid, which condenses on a

watch-glass inverted over the crucible or bottle, and moistened

with silver nitrate, when silver cyanide is produced. If the

watch-glass is moistened with potash solution, and any prussic

acid is given off, potassium cyanide is formed, detectible by add-

ing to it a drop of iron sulphate and perchloride or any other

mixed ferrous and ferric salt, and then a drop of hydrochloric

acid, when Prussian blue is developed. As hydrocyanic acid

is readUy volatilised and decomposed by many organic sub-

stances, it can seldom be detected in the bodies of animals

poisoned by it, unless examination is made within four or five

days after death. It sometimes disappears even in less time,

especially if the body has been exposed to the weather.

Actions and Uses.—Prussic acid is equally fatal amongst

plants and anima,ls. Poisonous doses paralyse the cerebro-spinal

axis, act most notably on the medulla and respiratory centre, and

destroy life by paralysis of respiration. Medicinal doses are

sedative, anodyne, and antispasmodic. Used externally, it allays

irritability and itching in eczema and other skin complaints.

General Actions.—'No poison is more active than anhydrous

prussic acid. Injected into the jugular vein of the dog, it

causes death within a minute. One to four drops, placed on

the tongue or within the eyelids of dogs, cats, rabbits, or such

small animals, begin to operate in ten to thirty seconds ; three

or four rapid laboured inspirations, a hurried convulsive expira-

tion, and a general tetanic seizure precede death. Ten to

twenty drops produce similar effects' in horses. The two per

cent medicinal acid, given to dogs and cats in doses of forty to

sixty minims, sometimes acts with a rapidity scarcely inferior

to the anhydrous acid ; more commonly, however, life is pro-

longed for several minutes, and death is preceded by giddiness,

profuse salivation, dilatation of the pupil, impaired power of

voluntary movement, slowing of the pulse, a slight rise and

subsequent fall of blood pressure, rapid failure of respiration,

and tetanic convulsions. The heart continues to pulsate for

several minutes after respiration has ceased. When life is pro-
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longed 'beyond a few minutes, tlie general sedative effect of the

drug is demonstrated ; there is paralysis of motUity, sensibility,

and reflex irritability, muscular trembUngs and convulsions.

This general paralysis affords the key to the medicinal uses of

prussic acid. If the animal lives for half an hour, perfect

recovery may be expected. Eecent observations disprove any
special action on the vagus (Dr. Bochin, Practitioner, September

1874). Convulsions depend upon the paralysing and derang-

ing action on the spiaal cord, and not, as with strychnine,

on a stimulant action. Professor Coleman gave an aged horse

repeatedly, at intervals of several days, one to three drachms of

Scheele's acid, containing about four per cent of anhydrous acid,

and noted much excitement, the pulse raised to 100, and in one

experiment to 160, laboured breathing and tetanic contractions

of the muscles ; but the effects gradually passed away. Six

ounces of medicinal acid given to WombweU's old elephant,

Mlled at Birmingham in 1855, caused only slightly laboured

breathing. In experiments made by direction of the Messrs.

Young, of Leith, two ounces were found to cause the rapid

death of Greenland whales when discharged hj an ingenious

device into the wound made by the harpoon. Direct applica-

tion of the acid to the medidla of an alligator caused a long

deep expiration and collapse of the lungs (Jones and Bartholow).

The poisonous effects are observed in aU animals, and by what-

ever channel it enters the body—whether introduced into the

stomach, injected into a vein, placed in the areolar tissues, or

in a wound, or taken up from a serous or mucous surface. It

is absorbed and diffused with great rapidity in whatever condi-

tion it is administered, but is especially active in. the state of

vapour. Air saturated with it killed one dog in ten seconds,

another in five, and a cat in two seconds. In combination

with bases, it manifests the same tremendous energy, the cyan-

ides being very poisonous ; but the ferrocyanides are harmless.

As with many other medicines, the mode in which it establishes

its effects is unknown. It may act directly on the nerve cells,

arresting generation of force, or less directly by checking oxy-

genation. The -blood certainly rapidly becomes black and

deficient in oxygen, but whether this precedes or follows,^

whether it is the cause or effect of the violent disturbance of

health, still remains conjectural.
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The post-mortem appearances vary with the dose and c(

centration of the poison. When death occurs mthin two

three miautes the heart contains black blood, its right cavit

are gorged. In less acute cases there is, besides, venous C(

gestion ; the blood everywhere is fluid, of a blue appearan

and evolves the peculiar odour of the acid, which is sometio

also perceptible in the contents of the stomach, in the sere

cavities, and m most of the secretions. Owing to the volatU

of the poison, its odour can seldom, however, be detected whi

life has been prolonged for an hour, or the body has li

exposed for two or three days. The voluntary muscles a

those of the iatestines lose their contractiUty, and beco

flaccid ; the villous coat of the intestines is sometimes r

shrivelled, and easUy removed ; the nervous centres are usua

congested.

Prussic acid is so rapidly fatal that the animal is of

i

dead before any remedial measures can be adopted. Ammo
counteracts the mortally sedative effects, is given internally, a

also inhaled ; care being taken that it be not so strong as

irritate the fauces and other parts with which it comes ia ci

tact. Inhalation of chlorine gas also acts beneficially. C
affasion is sometimes effectual ; should be applied only to

head and neck, and continued at short intervals. Artifi(

respiration and bleeding from the jugular relieve congestior

the lungs, and of the right side of the heart, which are
.

immediate causes of death. Atropine stimulates the care

and respiratory centres, and its hypodermic injection- has th(

fore been advised (Preyer) ; but more recent observations thi

doubts on the antagonism of atropine and prussic acid (;

Practitioner, September 1874). The only reliable chem
antidote is solution of potassium carbonate, followed immedial

by a mixture in solution of a ferric and ferrous salt, wl
convert the acid into the insoluble and inert Prussian b
Messrs. T. and H. Smith, of Edinburgh, who proposed this a

dote, advise potassium carbonate grs. xx. dissolved in an on

of water ; and immediately after this is swallowed, ferrous

phate grs. x., and ferric chloride tincture f 3j., dissolved ir

ounce of water. These quantities should neutralise nearly

grains of prussic acid.

Medicinal Uses.—As a calmative and antispasmodic :
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occasionally prescribed in paroxysmal cough, where there is no
organic disease. For such cases in horses, twenty minims of

acid, with a drachm each of camphor and opium, are made into

a ball with licLUorice powder or linseed meal, and repeated

twice or thrice a day. In gastrodynia and obstinate vomiting

in dogs it is sometimes also given. Mild cases of tetanus,

especially in young animals, are sometimes benefited ; but it is

of little use in aggravated cases, or in aged animals. Exter-

nally it allays the irritation of urticaria and eczema in dogs

;

and, for such purposes, two drachms of medicinal acid and
twenty grains corrosive sublimate are dissolved in a pint of

water.

Doses, etc.—Of the Pharmacopoeia acid horses and cattle

take ii\_xx. to f3i. ; sheep and pigs, TT\_x. to TT^xx. ; dogs, TTLii. to'

Tl|_v., given in water sweetened with simple syrup. As its

soothing effects are transient, the doses should be repeated

three or four times a day'; until perfectly regulated, their effects

must be carefully watched. It does not appear to be cumula-

tive, so that well-regulated doses may be given with perfect

safety for a long time. With a fresh sample of the medicine,

to guard against variation in strength, the dose should at first

be considerably reduced. To prevent the mistakes apt to arise

with a colourless liquid, it is often made up with compound
tincture of cardamoms. Used externally, it should be largely

diluted with water, and as it undergoes absorption it must be

applied with caution, especially when the skin is abraded.

QUASSIA WOOD.

Quassise Lignum. The wood of Pioraena excelsa—the Jamaica

quassia or bitter wood tree—'imported from Jamaica.

Nat. Ord.—Simarubacese. Sex. Syst.—Decandria Monogynia.

The dense, tough, white quassia wood, the produce of a

handsome tree, is imported from Jamaica and other West India

islands in billets one to two feet in length, and is met with in

the shops in yellow-white chips or raspings. The wood of the

Quassia amara from Surinam has similar properties, and is

much used in France and Germany. Quassia has no odour,

but a purely bitter taste dependent on -j^th per cent of quassin
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(Ojo Hi2 O3), a neutral crystalline principle, soluble in dilute

alcohol apd cUoroform, but scarcely soluble in water or ether.

Actions and Uses.—Quassia is stomachic, bitter, tonic, and

anthelmintic. It nearly resembles gentian, calumba, and cin-

chona. It is prescribed for the several domestic animals ia

dyspepsia, loss of appetite, and convalescence from debilitating

disorders. For removing ascarides the infusion is used both

by the mouth and rectum. It acts as a narcotic poison for

flies and other insects, and is said also to kill fish (Eoyle's

Mat. Med) For the destruction of flties the infusion is placed

in shallow vessels about the premises.

Doses, etc.—-The iafusion prepared by macerating the chips

for an hour with cold water is the most convenient preparation,

is administered alone or conjoiaed with salines, acids, or iron

salts, with which, unlike most vegetable bitters, it mixes with-

out decomposition or discoloration. Of the infusion horses

and cattle take f §ii. to fgiv. ; sheep and pigs, f3iv. ; dogs, f3j.

Neither the extract nor tincture is used by veterinarians.

KHUBAEB EOOT.

Ehei Eadix. The dried root deprived of the bark from one

or more undetermined species of Eheum. From China,

Chinese Tartary, and Thibet. Imported from Shanghai

and Canton, and brought overland by way of Moscow.

—

Brit. Fhar.

Nat. Ord.—Polygonacese. Sex. Syst.—Enneandria Monogynia.

Central Asia is the habitat of the perennial herbaceous

plants yielding medicinal rhubarb, of which the finest, coming

from Siberia, is recently stated to be produced by the Eheum
palmatum, var. tanguticum (Eoyle's Mat. Med.) The root,

collected in summer from the mountain ranges of the interior

of China, Chinese Tartary, and Thibet, from plants sik years

old, is cleaned, peeled, cut into trapezoidal, round, cylindrical,

or flat reddish-yeUow pieces, and bored with a hole, through

which a cord is run to dry it in the sun. Internally it is

marbled with grayish-white .lines. The powder is bright, has a

strong peculiar aromatic odour, with a bitter astringent taste,

and is gritty when chewed, owing to the presence of crystals
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of calcium oxalate. The East Indian rhubarb is coarser and
less aromatic. English rhubarb, so generally cultivated for its

familiar leaf stalks, of which the pleasant acid taste is due to

the presence of malic and oxalic acids, is from E. raponticum,

is grown extensively for its roots near Banbury, Oxfordshire, and
is mixed with or substituted for the Chinese, but is softer and
more mucilaginous, has less aroma and grittiness, contains

fewer crystals of calcium oxalate, and is deficient probably to

the extent of one-third in purgative power. The several

varieties are readily dissolved by ether, rectified, and proof

spirit ; and less readily by cold and hot water, with the latter

of which it forms an orange-coloured solution. Ehubarb con-

sists of a bitter extract, probably its chief active constituent,

starch, three aromatic resins, the golden yellow, odourless,

tasteless, feeble crystaDine, chrysophanic acid, rheotannic and

rheumic acids, calcium oxalate, with 13 to 20 per cent of ash.

Good qualities are free from decay, not worm-eaten ; boracic

acid does not turn the yellow exterior brown—a test showing

the absence of turmeric, which, with wheat flour, is often

mixed with rhubarb powder.

Actions and Uses.—Ehubarb is stomachic, tonic, astringent,

and cathartic. Small and repeated doses improve the appetite

;

correct slight gastric derangements ; in virtue of their tannin,

diminish secretion and peristalsis ; by their colouring matter

impart to the faeces a yellow-brown hue, and may be de-

. tected in the blood, urine, and occasionally in the milk. Larger

doses, as in human, patients, act, in dogs and cats, as mild

cathartics, stimulate the secretions and movements, especially

of the stomach and small intestines, and increase secretion of

bile (Professor Eutherford and Vignal). In horses and cattle

it has, however, scarcely any purgative effect; a pound has

been given to cattle without moving the bowels ; whilst half a

pound to a pound caused in the horse only slight laxative

effects after thirty-six hours (Moiroud). On the skin or mucous

surfaces it acts as a mild astringent.

Doses, etc.—As a stomachic and tonic, repeated several

times a day, horses have gi. ; cattle, gij. ; sheep, 3i- ; dogs and

cats, grs. X. to grs. xxx. As a laxative, dogs take 3i. to 3uj.,

usually combined -with one or two grains of calomel, or with

twenty grains of jalap. Ehubarb is used in the form of simple
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powder, occasionally as an infusion or tincture. The com-

pound powder, or Gregory's mixture, prepared by mixing

thoroughly a pound of magnesia, two ounces of ginger, and

four ounces of rhubarb—all in fine powder—is an excellent

stomachic and antacid, given in doses twice as large as those of

the simple rhubarb. In chronic diarrhoea and dysentery in

calves and foals it has the advantage of clearing the canal of

indigestible matters, and subsequently exerting wholesome

astringent effects. For such corrective purposes two drachms

each of rhubarb and magnesia, with half a drachm of opium,

are also given several times a day in flour gruel, with a table-

spoonful or two of brandy or sweet spirit of nitre. One-third

'

or one-half this quantity answers for diarrhoea amongst lambs.

SALICYLIC ACID.

This valuable antiseptic can be procured by fusing potassium

hydrate with salicin—the crystalline bitter principle extracted

from willow bark ; but is more commonly obtained by passing

dry carbordc anhydride through dry sodium phenol at a temper-

ature over 212°. The resulting sodium salicylate is dissolved

in water, decomposed by hydrochloric acid, and purified by sub-

sequent washing and recrystallisation. It occurs as a soft,

light, white powder of minute acicular crystals, odourless, with

a sweet, dry, somewhat acrid taste, soluble in 400 parts of

water at 60°; very soluble in hot water, alcohol, and ether

;

its solubility being increased by admixture with borax or so-

dium phosphate. Its formula is H C^ Hj Og.

Actions and Uses.—Salicylic acid is a powerful antiseptic,

is used in surgery in the same class of cases as boracic, ben-

zoic, and carbolic acids, and is given internally as a febrifuge,

notably reducing animal temperature, and acting almost as a

specific in rheumatic fever.

Like its analogues, carbolic and phenic acids, it arrests fer-

mentation and putrefaction. A watery solution containing one

per cent of the acid, dissolved with the aid of a little borax,

preserved effectually blood, pus, and urine. Such strong solutions

dry or shrivel mucous surfaces, but, how freely soever used,

exert no irritant effect. Being, Kke boracic acid, devoid of irri-

tant and poisonous actions, and moreover without odour and
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almost without taste, it is preferable to carbolic acid as an in-

ternal antiseptic. Its mode of operation when swallowed has

not yet been fully studied. It resembles c[uinine in its actions;

in its medicinal effects it is identical with, but more active than,

salLcin ; it is more than twice as powerful as sodium salicylate,

into which salt it is probably converted in the body. It is

excreted in the sweat, saliva, and after twenty to thirty hours in

still larger amount in the urine, to which it imparts an olive-

green hue. Doses of 15 to 20 grains given to men, or one to

two drachms to horses, suffering from acute fever, and repeated

every hour until six or eight doses are taken, lower the

force and frequency of the pulse, reduce temperature one or

two degrees, and provoke diaphoresis. It has none of the

deliriant or narcotic effects which belong to carbolic acid

;

although repeated doses relax the bowels, it has no direct

irritant action. Salicylic acid or sodium salicylate is now gen-

erally accepted as the most rapidly acting and effectual remedy

in rheumatic fever in man ; it lowers temperature, abates pain,

and cuts short attacks in twenty-four to forty-eight hours. In

typhus and typhoid fevers in man it reduces the pulse ten to

fifteen beats, produces a proportional lowering in the number

of the respirations, lowers the temperature two or three degrees,

and further exerts a beneficial effect on the mucous membrane,

arresting foul defecations {London Medical Record, May 15,

1876). In veterinary practice it deserves careful trial in

rheumatic and typhoid fevers, in strangles and purpura in

horses, and in metro-peritonitis in cows and ewes. Mr. DoUar

of New Bond Street, and Mr. I. Print, without any curative

results, have however given' drachm doses twice a day to horses

affected by farcy and nasal gleet.

In all descriptions of wounds, and in all animals, it arrests

suppuration, putrefaction, and foetor, lessens pain, and hastens

healing. It is especially applicable in serious wounds that

through their sloughing stages have been treated with carbolic

dressings, and in which both granulation and epithelium growth

require to be encouraged simultaneously. This important two-

fold service is usually better done by salicylic than by carbolic

acid. It abates the itching, discharge, and smell of eczema in

horses' heels.

Doses, etc.—Horses and cattle take 3i. to 3ii., sheep and

Digitized by Microsoft®



478 SAVIN

dogs grs. X. to grs. xv., every hour or two hours, mixed wit]

about an equal weight of sugar, mucilage, or glycerin. Sodium

salicylate may be used in double the dose of the acid. For

surgical- purposes a convenient solution of medium strength is

made with eight grains each of salicylic acid and borax to the

ounce of water. An ointment is made with one part of acid

mixed in a heated mortar with six or eight of benzoated lard.

This may be got in the handy state of a paste by addition of

one part of parafiBn. Lint, cotton-wool, or jute, soaked in a

strong, hot, watery solution, made as above with borax to

ensure solubility, absorbs the acid, and may be used as an anti-

septic protective in the same manner as the carbolic or boracic

lint. Iron salicylate is both antiseptic and astringent, and has

been used as a styptic.

SAVIK.

Sabina. Fresh and dried tops of Juniperus Sabina, collected

in spring from plants cultivated in Britain.

—

Brit. Pha/r.

Nat. Ord.—Ooniferse. Sex. Syst.—Dioecia Monadelpliisu

The Juniperus Sabina is a shrubby evergreen plant, com-

mon throughout Middle and Southern Europe, and cultivated

in this country. The tops or young branches, with their at-

tached leaves, when fresh are green, but become yellow when
kept ; have a strong, heavy, disagreeable odour, and a bitter,

acrid, resinous taste. They communicate their properties to

water, spirit, and the fixed oils, and owe their activity to about

three per cent of a colourless or pale yellow volatile oil, pre-

pared from the fresh tops by distillation, and isomeric with oil

of turpentine (Cio Hig). The brown empyreumatic oil of cade,

employed on the Continent as an insecticide, is obtained from

the dry distillation of the brown-berried juniper—the Juniperus

Oxycedrus.

Actions and Uses.—Savin applied externally is rubefacient

and vesicant; moderate doses are stimulant and diuretic,

especially stimulate the urino-genital organs, are allied to the

turpentines, and in large doses produce gastro-enteritis. Horses,

however, take considerable quantities with impunity. Hertwig
has given half a pound twice daily for six or eight days, with-
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out effect ; whilst Professor Sick continued it with little effect

for half a year. But these observations prohably underrate its

activity. Mr. Eose records the poisoning of fiv§ horses, of

which one died . immediately, and two after five days ; the

other two recovered, after suffering much from diarrhoea, intense

thirst, quickened pulse and breathing, with great prostration

(Veterinary JRecord for 1850). In carnivora it is still more
irritant, rour drachms, according to Orfila, destroyed a dog in

thirteen hours, when the gullet was tied to prevent vomiting

;

and similar effects foUow when powdered savin is applied to a

wound or introduced underneath the skin. The stomach is

found reddened, and the rectum inflamed. Large doses like-

wise irritate the kidneys and bladder, often causing copious

.discharge of bloody urine. The irritation also extends to the

uterus, and savin on this account is occasionally ignorantly used

to produce abortion or hasten parturition. Two cases of abor-

tion in mares heavy in foal are recorded by Mr. Mellet of

Henley-on-Thames, in the Veterinarian for 1855. In these

cases, the continued use of the savin destroyed both .foals, and,

being still persevered with, caused their expulsion apparently

ten or twelve days later. No judicious practitioner will, how-

ever, use savin to produce abortion ; for this result is only

attained when poisonous doses are given sufficient to produce

violent intestinal irritation. It is occasionally used chopped

up with the food for the destruction of intestiagl worms, but is

neither so safe nor so certaia as oil of turpentine. If used at

all, the best form is the essential oil. Both the tops and oil

are occasionally applied as stimulants for indolent sores and

warts, and for keepiag up the discharge from blisters and setons.

Doses, etc.—As an anthelmintic, cattle or horses take about

f3iij. or f3iv. ; dogs, iTLiij. to tt\_v., dissolved in any fixed oil.

For external application, an infusion is made with one part of

the fresh tops to six or eight of water and two of spirit. The

ointment, light green and smeUing of savin, is thus prepared

:

—^Melt sixteen ounces prepared lard and three ounces yeUow

wax together on a water bath, add eight ounces fresh savin

tops, and digest for twenty minutes ; then reiiiove the misture,

and strain through calico (Brit. Fliar.) A mixture of equal

parts of savin and of verdigris ointments is occasionally used

as a stimulant dressing for foot-rot, and other indolent sores.
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SILVEE AND ITS MEDICIJSTAL COMPOUNDS.

SiLVEE Nitrate. Argenti Mtras. Lunar Caustic. Lapis

Infemalis. (Ag NO3.)

Wlien metallic silver is heated with diluted nitric acid,

nitric oxide gas is evolved, and when the solution is evapo-

rated, silver nitrate crystallises in colourless right rhombic

prisms. To form the familiar sticks or pencils, the salt is

fused and run iato moulds. It is devoid of odour, has a dis-

agreeable, caustic, metallic taste, remains permanent in 'the

air, but blackens on exposure to light or in contact with organic

matters. It is soluble in its own weight of temperate water,

and in four parts of boiling rectified spirit. It blackens the

cuticle, and corrodes the soft animal tissues. Like other silver

salts, it is distinguished by giving, with hydrochloric acid, a

white precipitate of chloride (Ag CI), insoluble in nitric acid,

but soluble in ammonia. Hydrogen sulphide and ammonium
hydro-sulphide yield black precipitates of sulphide (Agg S), in-

soluble in alkalies. Potash and soda solutions throw down the

brown oxide (Agj 0).

Actions and Uses.—Salts of silver closely resemble those of

copper and zinc. Large doses are corrosive and irritant ; and

produce convulsions and paralysis with death from respiratory

arrest. Medicinal doses are tonic, stimulant, and astringent.

.

Applied externally .it is caustic, stimulant, and astringent.

Kosenstirn, experimenting on the vessels of the mesentery of

frogs witb weak solutions, found that silver nitrate was incom-

parably the most powerful astringent; lead acetate followed

next in order, requiring a solution five times as strong ; ferric-

chloride acted only feebly ; alum caused dilatation (The Practi-

tioner, September 1876). Silver nitrate, given to dogs in doses

of thirty to sixty grains, acts as a topical irritant, causing fatal

gastro-enteritis. ' It is most powerful when in concentrated

solution. Medicinal doses are absorbed as albuminates and
peptonates, and, when given for some time, the metal is dis-

covered in the Uver and spleen, and also in the structure of the

skin, where it produces a black stain ; it is chiefly eliminated

by the intestines and liver. As a tonic for the dog, it is pre-
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scribed in chorea, epilepsy, and other nervous diseases. Half
a grain is given several times daily ia chronic diarrhoea, dysen-

tery, and cholera in dogs ; whilst enemeta of ten to twenty
grains to the ounce of distilled water, or of starch gruel, are

sometimes also useful.

Its external applications are numerous and important.

Applied to irritable, relaxed, abraded skin or mucous surfaces,

it constringes dilated vessels, coagulates mucus and albumip,

produces a white film of chloride, which gradually deepens in

colour owing to the reduction of the silver salt to the metallic

state. The solid nitrate or strong solution rubbed into the skin

raises blisters. The eschar remaining, after a liberal dressing,

gradually cracks and peels off, leaving usually a healthy surface

beneath. The soUd nitrate, being readily localised in its effects,

is for many purposes preferable to fluid caustics, or to the deli-

quescent caustic potash. It is used to remove fungous growths,

warts, and angleberries ; to improve indolent sores ; to heal

callous ulcers. A crystal rolled in a piece of tissue paper is

sometimes substituted for corrosive sublimate in fistulas, and a

few days after its introduction causes sloughing of the hard

walls of the canal, and leaves a healthy granulating surface.

It is one of the best dressings for obstinately sore teats in cows.

Mr. Eobert Littler, of Long Clawson, regards it as one of the

most effectual remedies for the interdigital inflammation and

discharge which constitute one of the familiar forms of foot-rot

in sheep. A solution, containing two to five grains to an ounce

of water, abates the pain and congestion of conjunctivitis, and

stimulates and heals the inflamed suppurating eyelids of weakly

dogs. It removes specks and opacity of the cornea, if of recent

origin and produced by accidents, but is of little avail in the

cloudiness of the cornea resulting in horses from repeated

attacks of periodic ophthalmia. A strong solution of 20 grains

to the ounce of water, or of ether, is sometimes applied to arrest

inflammation in the early stages of boils, circumscribed erysip-

elas, and synovitis. A weak solution relieves the pain and

hastens the healing of scalds and burns, and is applied either

immediately after the accident, or so long as pain and undue

discharge continue. A solution of ten to fifteen grains to the

ounce, conveniently blown from a spray-producer, is sometimes

useful in controlling congestion and irritation of the fauces and

2l
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throat. Such solutions destroy the parasites of mange, scah,

and ringworm, and, as a clyster, have sometimes been used to

bring away ascarides from the rectum of horses and dogs. It

is occasionally employed as a hair-dye, uniting with the sulphur

of the hair to form the black sulphide. Where too freely used,

whether internally or externally, injurious consequences, are best

controlled by solution of common salt, which forms the insol-

uble and inert chloride.

Doses, etc.—Horses and cattle, grs. v. to grs. x. ; sheep, grs. ij.

to grs. iv.
;

pigs, gr. ss. to gr. j. ; dogs, gr.
-J-

to gr. ss. It is re-

peated three or four times a day, and on accoxmt of disagreeable

taste, is given in bolus, made with meal, bread crumb, or other

convenient excipient. For external purposes the little sticks

are used, sometimes coated with wax to preserve them from the

decomposing action of air and light, and held in quHls or for-

ceps to prevent their blackening the fingers. An ointment is

occasionally made with grs. v. to grs. viij. to the ounce of lard.

The solutions, protected from light and kept in bottles with

glass stoppers, vary in strength with the uses to which they are

applied.

SOAPS.

Potassium or Soft Soap. Sapo mollis.

Sodium or Hard Soap. Sapo durus.

OUs and fats consist of fatty acids—the oleic (HCig Ngg 0^,
palmitic (HCig Hj^ Oj), and stearic (HCu H35 Og), united with

glycerin (Cg Hg O3) (p. 319). These fats, when boiled with solu-

tions of potash, soda, or ammonia, are decomposed. The alkali

displacing the glycerin- unites with the fatty acids forming'

soaps, which chemically are oleates, palmitates, and stearates of

the alkalies. The process is similar to that occurring in the

making of lead plaster (p. 364), in which lead oxide takes the

place of the alkali. Soft soap is usually made by boiling crude

potashes with seal or whale oil, excess of water being got rid

of by evaporation. Hard soap is prepared by boiling carbonate

or caustic soda with taHow, palm oil, cocoa-nut oil, or other

fatty matters. The commoner sorts are run at once into moulds.

To get the better qualities, the boihng gelatinous solution is

treated with common salt, when the soap, in flakes, separates^!
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from the alkaline impurities, and glycerin floats to the top, is

ladled off, and transferred to moulds. Hard soap is a mixture

of sodium stearate with about one-third of oleate, and 20 to 30
per cent of water. Yellow soap, whilst heing concentrated, is

treated with considerable quantities of resin. Many soaps are

now made with a large percentage of sUicates. Mottled and

marbled soaps owe their colour to the presence of a little iron.

Castile soap is made from olive oil. Glycerin soap is got by
heating the soap ley with water for two or three hours at 400°.

The mass run into moulds contains a mixture of soap and

glycerin. The Pharmacopoeia soaps are directed to be made
with olive oil, which is, however, much too expensive for

ordinary soap making. Soaps have an alkaline acrid taste,

dissolve readily in water and spirit, but ought not to impart an

oUy stain to paper. When heated they fuse, swell up, and

leave charcoal and carbonate of their, alkalies. Lime and

magnesia in solution, as in hard water, displace the alkali and

combine with the fatty acids, forming insoluble flakes. This

property has led to the use of soap as a test for the hardness

of water.

,
Actions and Uses.—Soaps are mildly laxative, diuretic,

emetic, and antacid ; are used externally as stimulants, deter-

gents, and lubricants ; and in pharmacy as excipients. They

form convenient adjuncts to more active laxatives or diuretics,

and an excellent addition to laxative clysters. As antacids

they are less effectual than the alkaline carbonates or bicar-

bonates, but are occasionally used in poisoniag by acids and

metallic salts. As a stimulant for bruises and strains, to warm
horses' chilled legs, and produce counter-irritation in cold and

sore throat, six ounces of hard soap, cut into small pieces, are

macerated with six fluid ounces of dilute liquor ammoniae and

one pint each of proof spirit and linseed oil. To this are some-

times added two or three ounces of camphor. In grease, mange,

scab, and other skin diseases, the diligent use of soap and water

is very effectual, both for cure and prevention. Dr. M'CaU

Anderson's prescription -of equal parts of soft soap, oil of cade,

and rectified spirit, is useful for eczema and other itching skin

disorders. Gently rubbed over slight burns or scalds, soap

prevents access of air, and greatly relieves irritation. They

are much used for making boluses, liniments, and ointments.
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SODIUM AND ITS MEDICIKAL COMPOUNDS.

Sodium Caebonatb. Sodae Carbonas. Carbonate of Soda.

Naa COg^ IOH2 0.

Sodium Bicaebonate. Sodae Bicarbonas. Bicarbonate of

Soda. NaH CO3.

Sodium hydrate or caustic soda (Na. HO) and solution of

soda resemble in their preparation and general properties the

corresponding potassium compounds, but are little used in

veterinary practice.

The carbonate was formerly prepared by lixiviating the

ashes of marine or maritime plants, and from the native sesqui-

carbonate or natron found as an efHorescence on the margins of

lakes ia warm chmates. To the extent of about 200,000 tons

annually, it is now obtained from common salt by heating it in

furnaces with sulphuric acid ; the sulphate thus obtained is

converted into sulphide, and thence into carbonate, by roasting

with coal or slack and limestone; lixiviating, calcining, and

crystallising. From a saturated solution of this soda ash there

separate large transparent rhombic crystals of hydrated carbon-

ate, used for washing purposes. The water may be driven off

by heat,when the dried Pharmacopoeia sodium carbonate remains.

The carbonate in any of its forms is alkaline, efflorescent, and

soluble in water. Sodium salts are soluble, with the single

exception of the antimoniate, which goes down very slowly

from solution. They are distinguished by their negative re-

action with the several group tests, and by their communicating

to the flame of burning alcohol a bright yellow colour.

The bicarbonate,, produced when the carbonate is exposed

to carbonic acid, is a white crystalline powder, or aggregation

of irregular opaque scales, has a saline, slightly alkaliae taste,

is soluble in about ten parts of cold water, and is distinguished

from the, carbonate by its feeble alkalinity, and its giving a

colourless instead of a coloured precipitate with corrosive sub-

limate. Soda water, as ordinarily sold, is simply aerated water;

but the officinal article contains in every pint 30 grains of

bicarbonate, and is saturated with carbonic acid gas, dissolved

under pressure of seven atmospheres.
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Actions and Uses.—^Sodium carbonate and bicarbonate are

antacids and alteratives. They are constituents of the blood,

bile, and serous fluids, and, used medicinally, they restore any
deficiency of soda salts. During their absorption, their con-

tinuance ia the body, and their eLLmiriation, they exert antacid

properties, or, in other words, combine with lactic, uric, and
other organic acids. They are also antidotes for poisoning by
mineral and other acids. They favour endosmosis, and thus

promote interchange, oxidation, reconstruction, and excretion.

Beneficial effects thus result from their moderate use in febrile

attacks, rheumatism, and irritation of the kidneys. Injurious

and wasteful effects ensue from their continued abuse (Dr.

Johii Harley). Small doses increase the secretion of gastric

juice, and assist the emulsion and digestion of fats. Young
calves too exclusively fed on skim milk, and suffering from

indigestion with constipation, are often relieved by dissolviag

three or four drachms of bicarbonate in each meal of milk.

Weak solutions are used, especially by Continental veterina-

rians, as soothing lotions for the irritable weeping stages of

eczema, and as injections in leucorrhcea. The carbonate and

bicarbonate differ only ia the degree of their action, closely re-

semble the corresponding potassium salts, are less penetrating

and irritant, but, containing a higher percentage of alkali, have

a greater neutralising power.

Doses, etc.—Of the carbonate horses and cattle take 3ij. to

3vj. ; sheep and pigs, grs. xx. to grs. Ix. ; dogs, grs. x. to grs.

XX. The bicarbonate, although about half the activity of the

carbonate, is more convenient for general use, and is given in

double these doses. Both salts are used in bolus and solution.

SoDitTM Borate. Sodee Biborate. Borax. NagB^Oj, lOHgO.

Borate of soda occurs native in certaia Austrian mineral

waters, and as an iacrustation on the edges of various lakes in

Thibet and Persia. As crude borax or tincal, it is imported

from Calcutta in greenish pieces covered with a greasy deposit,

to prevent efiELorescence. It is purified by calcining and recrys-

taUisiag. Borax is also readily got by boiling together boracic

acid and sodium carbonate. Its colourless, oblique, six-sided

prisms speedily effloresce and become opaque, have a saline
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cooling taste, are soluble in twelve parts of cold, and two of hot,

water, and are still more sohible in glycerin, which is hence a

capital vehicle for applying it. Heated, it melts in its water of

crystallisation, and swells into the porous borax usta ; at a red

heat it becomes the transparent glass of anhydrous borax

(NajB4 O7), much used as a flux. A hot saturated solution, treated

with a mineral acid, deposits the crystalline scales of boracic acid.

Actions and Uses.—Borax resembles the carbonate and

bicarbonate, is feebly irritant and antacid, and is excreted by

the kidneys unchanged. It is used externally as a stimulant,

detergent, and destroyer of fungi. The powder or strong solu-

tion is a useful dressing for the small, round, superficial ulcers

of aphtha, occurring especially in calves and lambs, for abating

the irritation of skin abrasions, and allaying the itching of

eczematous eruptions, especially in dogs, when it is best alter-

nated with zinc oxide. In America it is prized for the destruc-

tion of cockroaches.

Sodium Sulphate. Sodse Sulphas. Sulphate of Soda.

Glauber's Salt. Fa^ SO4, lOH^ 0.

The sulphate effloresces on the surface of the soil in various

parts of India; occurs in masses in Spain, and is a constituent

of sea water, of many aperient mineral waters, of various plants,

and of several animal secretions. It is a by-product in the

preparation of chlorinated lime and of sodium carbonate, but is

usually got when hydrochloric acid is made from sulphuric acid

and common salt by adding sodium carbonate to the acid sodium

carbonate (E"a H SO4) left in the retorts. It occurs in large

rhombic or in needle-like crystals, is colourless, transparent,

efflorescent, of a saline, bitter taste, and soluble in three parts

of water at 60°.

Actions and Uses.-—-It is cathartic, diuretic, alterative, and

febrifuge. It not only purges away bile lodged in the intes-

tines, as do saline and resinous cathartics, but is found by Pro-

fessor Eutherford directly to increase the secretion of bile, and

is therefore a true cholagogue—a property not possessed by the

allied magnesian sulphate. It has a solvent action on fibrin;

large doses are excreted, mostly unchanged, with increased

secretion, chiefly by the intestinal mucous membrane ; smaller
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doses, also in great parfc unchanged, are given off by the kid-
,neys. Like other saline purgatives, it acts irregularly on
horses. Among cattle it is said to be less effectual than Epsom
or common salt, and more apt to act on the kidneys. In the
dog it acts both as an emetic and purgative. It is applicable

to the several purposes of a saLuie cathartic, and is stUl occa-

sionally given to cattle.

Boses, etc.—As a purgative, cattle take lb. j. to lb. iss; sheep,

gij. to giv.
;
given with ginger and treacle, and succeeded by

Hberal supplies of chilled water.

Sodium Sulphite* Neutral or Normal Sulphite.

Na^ SO3, 10 H2O.

Sodium Hyposulphite. Hyposulphite of Soda.

Na^ Ha S^ 0„ 4 H2O.

The sulphite is manufactured chiefly for the dyer. ' By
passing sulphurous acid gas through a concentrated solution of

sodium carbonate, four-sided crystals of sulphite are deposited,

acid in taste and reaction, and with an odour of sulphurous

acid. When this acid salt is saturated with sodium carbonate,

the normal or neutral sulphite is obtained. This salt, gently

heated with sulphur, yields sodium hyposulphite, which is

largely used in photography and in paper-making as an anti-

chlore. Exposed to the air, the sulphites absorb oxygen, and

are converted into sulphates ; the hyposulphites are more per-

manent ; but all are decomposed by mineral acids, yielding the

active sulphurous acid.

Actions and Uses.—The sodium sulphites and hyposulphite

are antiseptics, deodorisers, alteratives, and insecticides. In the

presence of acids, and in the stomach, they give off sulphurous

acid, which they therefore resemble. They arrest fermentation,

destroy septic germs, and remove offensive smells—properties

greatly increased when they are used along with carbolic oi-

cresylic acids. When standing long in contact with water,

the sulphite has the disadvantage of decomposing, and gives off

hydrogen sulphide.

The sulphites and hyposulphites, when swallowed, are ab-

sorbed, often remove noisome smeU and acridity from unhealthy

secretions, and are excreted mostly as sulphates. Being less
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irritant than carbolic acid, they may' be administered more -

freely without risk of poisoniag. Professor Polli, of Milan,
;;;

made upwards of three hundred experiments with acid sulphite,

mostly upon dogs, and found that it neutralised, or at any rate

materially diminished, the effects of animal poisons. He gave

dogs 225 grains daily with impunity for a fortnight, and so

thoroughly did it permeate the system, that even moderate

doses were found in twenty-four hours in the blood, liver, and

urine. Two ounces of blood drawn from dogs, which for five

days had received daily with their food 3 grains of the sul-

phite, kept fresh for three weeks ; whilst blood taken from dogs

similarly fed, but receiving no sulphite, became putrid within

a few days. Full doses, given previous to death, retarded or

prevented putrefaction of the body. Into the thighs of two

dogs Professor Polli injected 15 grains of foetid pus from an

unhealthy abscess, and next day repeated this injection. Both

dogs were stupefied, reeled, and tottered when made to walk,

whilst their pulse and breathing were much quickened. For

five days previously both dogs had been treated exactly alike,

with this difference only, that one had received daily 30 grains

of sodium sulphite, which was continued throughout the experi-

ment. In four days after the injection this dog was again eat-

ing, and the wound in his thigh healing. The other, however,

getting no sulphite, daily became worse, the limb got gangren-

ous, and in ten days he died of typhus. Very similar results

followed the injection into the femoral vein of bullock's blood

kept for four months, and offensively putrid. Dogs that had

previously received the sulphite had recovered their appetite and

were almost well in three days ; whilst those managed in the

same manner, but not receiving the sulphite, died comatose in

five days, suffering from typhoid fever, and with the limb gan-

grenous. Another experiment, still more striking, was made
with the muco-purulent discharge from a glandered horse.

Forty-five grains were injected into the femoral veins of two
strong healthy dogs, one of which for several days had received

two drachms daily of sodium sulphite. Both were drowsy and
panted, but the one protected by the previous administration of

the sulphite, although at first' seeming to suffer most from the

injection, was in a few hours able to eat, and was next day in

tolerable health. The other, however, became more drowsyi'"**
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and stood with difficulty. By the third day, the 'limb was

tender and (Edematous ; by the fourth, gangrene set in, and a

purulent discharge ran from the nose and eyes ; whilst, during

the sixth day, the beast died, worn out by pain, diarrhcea, and

foetid suppuration.

The,se experiments held out great hopes that septic disorders

might be antagonised by sulphites. But the high expectations

which were formed of them unfortunately have not been cor-

roborated by repeated careful clinical observation, and their

internal use does not appear toi arrest or materially alter the

course of febrile, contagious, or zymotic diseases. Amongst
horses they are sometimes given in febrile attacks, purpura,

inveterate skin disorders, tedious cases of strangles, rheumatism,

and farcy. In some cases of indigestion they counteract flatu-

lence. Ounce doses of acid sulphite, given thrice daily, I have

found, lower -temperature, and ease breathing in contagious

pleuro-pneumonia in cattle* In cattle plague it has been given

both by the mouth, and injected into the veins, and although it

did not act as a specific, or save life, it abated fever, lowered

excessive temperature, and postponed the unfavourable issue

{Report on Cattle Plague). Mixed with treacle and placed

within the lips, it diminishes irritation, smell, and acrid dis-

charge in foot-and-mouth disease. With potassium chlorate it

has been given to young cattle to prevent attacks of congestive

fever or black leg, and for this object half-ounce or ounce doses

are administered with the ordinary food for three or four days

consecutively during every fortnight. Twenty grains given

twice daily help to keep the bowels regular, arrest the offensive

smell of the secretions, and abate the low fever occurring in

distemper in dogs.

Doses, efc.^Horses and cattle have §i. to §ij. ; sheep and

pigs, 3ss. to 3i. ; dogs, grs. x. to grs. xxx., given in powder or

solution, and repeated several times daily. Having little taste, it

mayusuaUy.be taken mixed with the food. It is sometimes

conjoined with ginger, gentian, camphor, or anamonium carbonate.

Sodium Chloride. Chloride of Sodium. Common Salt.

Muriate of Soda. Na 01.

Salt is found in immense strata in Poland, Spain, and other

parts of Europe, and in this country in Cheshire and "Worcester-
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shire. It exists in variable amount in every soil, and hence ia

every water, is the largest saline constituent of the ocean, and

abounds in the tissues of plants and animals. It is obtained

for medicinal and economical purposes by quarrying the solid

beds of rock salt, or by evaporating brine springs or sea water.

It forms cubical crystals, which vary in size according to

the rapidity of their formation. When pure, it occurs "in

small, white, crystalline grains, or transparent cubic crystals free

from moisture, and has a purely saline taste " (Brit. Phar)

From the presence of magnesium and calcium chlorides, many
samples are deliquescent. It is soluble in about 2-J

parts of

water, at aU temperatures. It is rather more than twice as

heavy as water.

Actions and t/ses.—Salt is an essential article of food

;

small doses are restorative, stomachic, alterative, and antiseptic;

larger doses are irritant, cathartic, and emetic; it- is used exter-

nally as a stimulant, antiseptic, and refrigerant.

So essential is the regular or frequent use of salt for the

maintenance of health, that animals in a state of nature instinc-

tively travel many miles to saline springs, the sea-shore, or

incrustations or beds of salt. M. Boussingault, experimenting

regarding the dietetic value of common salt {Annates de Chemie

et de Physique, 1847, torn, xix.), selected six cattle, as equal as

possible in weight and appearance, and fed them in exactly the

same manner, except that three received each 1"2 ounce of salt

daily, whilst the other three got none. In about six months,

the skin and hair of those without salt became rough, dry, and

staring, presenting a striking contrast to the smooth, oily coats

of the others, which, although not much superior to their neigh-

bours in weight, were more lively, and of so much better appear-

ance that they brought a somewhat higher price. The cattle

receiving salt exhibited throughout much greater appetite and

relish for their food, consumed it in a shorter time, and also

drank larger quantities of water. Salt is especially necessary

for animals receiving cooked grains, or roots ; for the salt natu-

rally present in such prepared food is usually in small amount.

During convalescence from acute disease, most animals are

especially fond of salt. Besides being itself restorative, it pro-

bably favours absorption of nutritive matters. On the absorp-

tion of calcium salts it has a marked effect, for when withheld
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from dogs with fractured limbs, repair and union are tardy.

Animals should have access to salt at all times ; a piece of rock

salt should constantly lie in the horse's manger, the ox's crib,

and the sheep's trough. The condiment not only gratifies the

taste, but probably also serves other useful purposes. It ap-

pears to be the natural stimulant of the digestive system ; to

furnish hydrochloric acid for the gastric juice, and soda salts

for the bile ; to preserve the fluidity of the blood ; and to assist

in nutrition, for it always abounds where active reparative or

formative changes are taking place. It is excreted by the

mucous membranes and kidneys.

On horses the cathEtttic action of common salt is uncertain,

often violent, and usually accompanied by considerable irrita-

tion of the kidneys. On dogs it usually operates as an emetico-

cathartic, being used to clear out the stomach and intestines,

and to induce that sedative action which accompanies the opera-

tion of most emetics. Doses insufficient to act on the stomach

or b«wels are determined to the kidneys, increasing secretion

of urine and proportion of urea. On pigs it acts as a purgative,

but is scarcely so safe or certain as oil, jalap and calomel, or

aloes. In the Veterinarian for 1839 and 1862, cases are re-

corded of pigs suffering flatulence, diarrhoea, vertigo, convulsions,

paralysis, and death in eight to twenty-four hours, from the

eating of about four and a half ounces, repeated during several

days. The mucous membrane of the stomach and bowels was

found after death highly injected and inflamed. Dr. Charles

Cameron, Professor of Hygiene, Eoyal College of Surgeons,

Dublin, reports the poisoning of thirty-one pigs conveyed by

rail in a salt truck, from the sides of which they had licked

the salt. Por many hours they had been deprived of water.

They appeared in a state of asphyxia ; emetics and subsequently

stimulants were ordered, and eleven recovered. The carcases

of those that died exhibited " signs of gastro-intestinal inflam-

mation, the brain was greatly congested, and there was con-

siderable extravasation of blood in the cerebellum and medulla

oblongata" {Veterinarian, December 1871). Although very

suitable as a cathartic for cattle and sheep, they occasionally

suffer from overdoses. I have seen dangerous effects produced

by several ounces given to young and dehcate calves, for which

on is a much more suitable purge. Mr. Dobson, of Ashby de
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la Zoucli, reports that one-pound doses given in four quarts of

water to healthy yearlings in half an hour induced irritation,

excitement, staggering, paralysed hind quarters, and death

{Veterinarian, April 1865).

Nitrate of soda, much used as a manure, has irritant and

cathartic properties, somewhat resembling those of common salt

;

has sometimes injured both horses and cattle that have licked

it, or eaten grass strongly saturated by large recently applied

doses. (See "Mtre," p. 4 6 1 ; and Veterinarian, September 1876.)

For vigorous adult cattle and sheep common salt is a very

useful purgative, as prompt and powerful as Epsom or Glauber

salts, and especially effective when given with Epsom salt.

By causing thirst, it induces the animal to drink largely of

water or other bland fluids, which, in torpidity of the bowels

and constipation among cattle, soften and carry onwards the

hard, dry, impacted matters, so apt to accumulate in the first

and third stomachs, and resist the action of ordinary purgatives.

Among cattle and sheep it is administered to evacuates the

bowels in distension of the rumen with food, in fardel-bound,

and in diarrhoea depending on over-feeding, or kept up by the

presence of irritating matters in the canal. It is given to

relieve irritation and iaflammation of the eyes, brain, respiratory

organs, or limbs ; and in such cases probably proves serviceable

by unloading the stomachs and bowels, freeing the blood of

peccant matters, and exciting counter-irritation. It is the best

antidote for silver salts. Small and repeated doses are

stomachic, and are prescribed with gentian, ginger, or spirits and

water, for all animals suffering from indigestion and irregularity

of the appetite. Salt regularly given lessens the liability to

intestinal worms, and an injection of half an ounce to a pint of

water often brings away ascarides from the rectum. It obviates

in great measure the evil effects of damp and badly kept fodder,

and prevents or retards the progress of Kver-rot in sheep. It

is a common addition to laxative clysters. From its action as

a stimulant, as well as from the cold it produces during solution,

it is of benefit in various diseases of the joints and feet, parti-

cularly amongst cattle and sheep. Where a cooling mixture is

required, one part each of salt nitre and sal-ammoniac is dis-

solved in 30 to 40 parts of water; or one part of salt is mixed
with two parts of pounded ice. Such freezing mixtures re-
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quire, however, to be used warily ; for if applied for many
minutes at a time, they are apt dangerously to lower vitality.

For preventing and arresting putrefaction, salt is cheap and
effectual, and stands on the list of antiseptics next after zinc

and iron chlorides and carbolic acid. Dr. Angus Smith found

that one hundredweight of night soil was preserved for thirty-

four days, with scarcely any putrefaction, by two ounces of salt

{Cattle Plague Beports). For antiseptic purposes, salt is advan-

tageously conjoined with carbolic acid. To disinfect skins and

other such animal matters, a pound of salt and two ounces of

carbolic acid are used, dissolved in a gallon of water. "Waste

chlorides, known as Cooper's salts, are now recommended to

preserve the meat seized at the Metropolitan markets as unfit

for human food.

Doses, etc.—As a purgative the adult ox or cow takes lb. | to

lb. i. ; sheep, §i. to gui. Instead of using common salt by itself, I

prefer as more prompt and effectual for cattle half-doses of

comlhon and Epsom salts, dissolving the mixture in about two

quarts of tepid water, adding two ounces of powdered ginger,

anise, or other aromatics, and a pound of treacle. When the

mixture is thus sweetened, some cattle readily drink it, and the

trouble of putting it over may thus be saved. In treating

gastric derangements and other cattle cases, accompanied with

torpidity of the bowels, it is often necessary to hasten and in-

crease the effects of salines by the addition of other purgatives

;

jand in such cases an effectual combination may be made with

half a pound each of common and Epsom salts, two or three

drachms of calomel (or twenty powdered croton beans), a

pound Jof treacle, and two ounces of oil of turpentine—all dis-

solved together in three quarts of water. Where such a dose

fails to act in twelve or fifteen hours, it may be again repeated,

or a pint or two of linseed oil may be substituted for the salts.

Frequently reiterated large doses of drastic physic are, however,

to be avoided, since they induce nausea and depression, which

prevent purgation. When a patient has got two, or at most

three, fuU doses of physio without effect, he should have fre-

quent clysters, plenty of treacle, and -as much salt and water,

or simple water, as he will drink of his own accord, but rarely

any more active cathartic medicine. As an alterative and

stomachic for horses or cattle, one or two ounces are given.
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usually united -with aromatics, bitters, or vegetable tonics. As

an emetic for the dog, the dose varies from one to four drachms

dissolved in tepid water. A stiQ more effectual popular emetic

for a medium-sized dog consists of a table-spoonful of salt, and

half a tea-spoonful of mustard flour, dissolved in three or four

ounces of water. A more prompt result is obtained by adding

to the salt a grain of zinc or copper sulphate ; whilst more

marked sedative effects are gained by the addition of a grain

of tartar emetic.

Sodium Chlokata. Chlorinated Soda. Liquor Soda Chloratee.

Hypochlorite of Soda.

When chlorine is, passed into a solution of sodium carbo-

nate, a colourless alkaline bleaching Kquid is produced, recognised

by the Pharmacopoeia as liquor sodse chloratse, khown also as

Labarraque's disinfecting fluid, and containing sodium chloride,

hypochlorate, and bicarbonate. Like the analogous chlorinated

lime, the liquor may be evaporated, and chlorinated soda ob-

tained as a soft white powder, with a chlorine odour and

alkaline astringent taste.

Actions and Uses.—It is antiseptic, stimulant, and antacid,

is also used as a disinfectant and deodoriser, and resembles

chlorine and chlorinated lime. Like other hypochlorites, it is

decomposed, even by the feeblest acids, with liberation of the

unstable hypochlorous acid, which readily parts with its oxygen,

,

and as a bleaching agent is twice as active as chlorine. Sodium

chlorate is absorbed into the blood either unchanged or as

hypochlorous acid ; it probably oxidises, as it does out of the

body, urea, hippuric acid, and other secondary organic com-
pounds ; converts the coUoids which are unable to permeate the

walls of the capillaries iato crystalloids, which readily pass

through the capillary walls (Dr. John Harley ; Eoyle's Mat.

Med., 6th edition). Hence in febrile cases it favours excretion

of imperfectly oxidised matters. It is prescribed in typhoid

fever, puipura, and erysipelas in horses. Coster found that the

solution neutralised the poison of rabies and of syphilis ; but

its power of destroying the germs of smallpox, scarlet fever, or

typhus is not established. It is an antidote for poisoning by
hydrogen sulphide, the hydro-sulphides, and prussic acid. It

Digitized by Microsoft®



ANTISEPTIC, STIMULANT, AND ANTACID. 495

is a valuable antiseptic and deodoriser for fou] slougMng wounds
and ulcers, for checking excessive noisome discharges from the

skin or mucous surfaces, for controlling eczema and prurigo,

and for douching with a spray-producer relaxed and irritable

sore throats, especially in horses. As an antiseptic, although

more expensive, it is for some purposes preferable to chlorinated

lime, for by exposure it becomes converted into common salt

—

itself a very valuable antiseptic, and more permanent and con-

venient than the deliquescent, moist calcium chloride, left from

the bleaching powder.

Doses, etc.—Of the Pharmacopoeia solution, containing one

part of the chlorinated "feoda dissolved in one of water, horses

and cattle take fji. to fgij. ; sheep and pigs, f3i. to f3ij. ; dogs,

X\\xy. to iTl_xxx. dissolved in water.

SPEEMACETI.

Spermaceti or cetaceum is nearly allied to the fats and solid

oils, and is found in the cells of the large quadrangular head of

the sperm whale, which inhabits the Pacific and Indian* Oceans.

It is extracted by openings made through the skull, and occa-

sionally by boiling the cellular and adipose tissues, which do

not, however, yield it so abundantly as the head. Purified by

melting, straining,, and solution in weak potash ley, it is a

translucent, pearly white, crystalline fat, with the density -940,

tasteless, odourless, tough, and difficult to powder, unless pre-

viously moistened with a few drops of rectified spirit. It is

insoluble in water, sparingly soluble in cold alcohol, readily

soluble in hot alcohol and oils, and does not melt under 100°.

Along with a little sperm oil, it consists of cetin (Cgj Hg^ O2),

which, unlike ordinary fats when saponified, does not yield

glycerin; but taking up an atom of water separates into

palmitic acid (HCig H31. Og) and the solid crystalline ethal (C15

H3, 0).

Actions and Uses.—It is emollient and demulcent, resembles

wax, is rarely given internally, but is used for making oint-

ments and plasters.
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STAECH.

Tlie farina or flour of seeds and soft cellular roots and stems

(Eoyle).

Starch is largely present in the cereal grains, in the stems

of many plants, and ia most roots. Wheat flour contains 70

per cent of starch, which receives the special title of amylum,

1 of glutiQ, with sugar, gum, bran, water, and ash ; oatmeal

contains 6 6 of starch and about 1 6 of glutin ; barley, 6 8 starch,

14 glutin; rice, 70 starch, 8 glutin; potatoes, 20 starch, 2 '8

glutia. From any of these sources starch is got by finely

dividing the grain or root ; sometimes facilitating the separa-

tion of the plant constituents by fermenting; washing the

starch granules from fibrous matters, straining, and drying.

The white starch, used for medicinal and dietetic purposes, is

dried in powder or granules. The blue preferred for the

laundry is in blocks, splits, as it dries, into columnar masses, is

coloured, by addition of a little iadigo, and also generally con-

tains about 1 8 per cent of water. Arrowroot is the starch of the

Maranta arundinacea ; sago, the granular starch from the sago

palm ; tous-les-mois, the large ovular granules from the rhizomes

of several species of Canna ; tapioca or cassava starch, from the

expressed juice of the roots of Manihot utilissima. Corn flour

or oswego is the flour of Indian corn deprived of glutia by a

weak solution of soda. Starch consists of flattened ovate granules,

varying in size and appearance with the source from which they

are obtained ; the large granules of tous-les-mois being ^^^h of

an inch long, the small ones of rice being -j^jtHTth of an inch. It

is insoluble in cold water ; has a specific gravity of 1'5, and hence

is deposited when mixed with water. With water above 140°.

its granules sw;en up and burst, forming the viscid gelatinous

mucilage used by the laundress. It is converted first into

dextrin or British gum, and thence into grape sugar, by diluted

sulphuric acid, by a temperature of 400°, or by diastase and

various fermentescible animal matters. Its distinctive test is

the blue compound which boiled solutions, allowed to cool, give

with iodine. Starch is isomeric with celLulin, and has the for-

mula Cg Hjo O5.
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Anions and Uses.—Starch is easily digested and nutritive,

especially when given conjoined -with albuminoids. Like other

such proximate principles, pure starch alone is inadequate to

support Ufe for any lengthened period. As a demulcent and

emollient, starch mucilage protects and softens irritable surfaces.

In diarrhoea and dysentery it is used about the consistence of •

cream, at the temperature of 100°, either alone or with laud-

anum, sugar of lead, or other astringents, and is given both by

the mouth and rectum. It is an antidote for excessive doses

of iodine. Dry starch is occasionally dusted over wounds and

open joints to absorb discharges. Mixed with equal parts of

zinc oxide it relieves the irritation of eczema. Heated with

about eight parts of glycerin until it forms a translucent jelly,

it is applied with three or four parts of water. Starch is

used for mixing and subdividing medicines, and as a vehicle for

their administration.

STAVESACEE SEEDS.

Staphisagrise Semina. The ripe seeds of Delphiaium Staphi-

sagria, imported from Germany and the south of France

(Eoyle).

Nat. Ord.—Eanunculacese, Sex. Syst.—Polyandria Trigynia.

Stavesacre or larkspur is a stout biennial herb, two to four

feet high, growing throughout the south of Europe. Its offi-

cinal seeds are brown, wrinkled, irregularly triangular, about

i inch long and scarcely so wide ; contain a white oily kernel

;

are bitter, acrid, and nauseous, and have a disagreeable smell.

The kernel contains one-fourth of its weight of a fixed oU. In

the shelly covering are two acrid, colourless, crystaUisable alka-

loids, dephinine (C24 H35 N Oj) and staphisaine (Cje Hjg N Oj).

Actions and Uses.—Stavesacre seeds and their alkaloids

are irritant poisons and insecticides. The seeds were formerly

prescribed as a vermifuge. Their only veterinary use is for the

destruction of lice, whence they have been called louse seeds.

They are effectually applied in infusion made by boiling an

ounce of seeds in a quart of water. The seeds boiled in vinegar

yield a solution which not only kills pediculi, but when rubbed

2 K
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into the skin also destroys their eggs. Strong solutions, too

freely applied, sometimes nauseate and prostrate delicate sub-

jects. Occasionally they are conjoined with sulphur and tar.
'

SUGAE.

Sugar is present in many plants; is prepared in France

from heetroot, and in America from the sugar-maple. But

that used in this country is chiefly got from the sugar-cane,

which is extensively cultivated in the West Indies, has a per-

ennial root, a jointed annual stem six to twelve feet high, and

long grassy leaves, which send out a flowering stem terminating

in a panicle of beautiful silver-gray flowers. The lower parts

of those canes which have not previously borne flowers are

richest iu saccharine matter. The canes are crushed between

heavy rollers ; the pale-green expressed juice, which contains

nearly 20 per cent of sugar, is mixed with a little slaked Ume
to neutralise acids and precipitate albuminoids, and concentrated

in shallow vacuum pans, at a temperature not exceeding 140°

;

the coagulating albumin, entangling impurities, is Skimmed off

;

the syrup is cooled ia wooden vats, and dried in the sun,

yellow dark-brown crystals of raw sugar are formed, and

there drains away a variable quantity of brown uncrystaUised

molasses. The raw brown or muscovado sugar brought to this

country often contains 40 per cent of water and impurities, and

is refined by solution in steam-heated water, mixed with a little

nulk of lime, animal charcoal, and occasionally with the serum

of bullocks' blood. Impurities thus coagulated rise to the sur-

face and are removed ; colouriug matters are further got rid of

by filtration through animal charcoal ; the clear syrup is con-

,

centrat^d in vacuum boilers about 170°, quickly dried in small

crystals, or poured into conical moulds and crystallised as loaf

sugar.' A cwt. of raw sugar yields about 80 lbs. refined sugar

and 16 lbs. treacle.

Cane sugar, sucrose, the saccharum purificatum of the Phar-

macopoeia (Ci2 H22 Oil), is colourless, odourless, porous, friable,

and sweet. Like sulphur, it has an amorphous and a crystalline

form ; its crystals are monoclinic prisms ; its specific gravity is

1"606. It is soluble in one-third of its weight of water at
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0°, phosphoresces in the dark, is decomposed by mineral
cids, and readily fermented by yeast. When slowly crystal-

sed at 170°, by suspending threads in a strong watery solu-

Lon, to which a little alcohol is generally added, bold prisms
f sugar-candy are formed. • A strong solution, evaporated and
eated to 320°, fuses, and the vitreous mass can be moulded
ito barley-sugar. Above 356° sugar parts with two mole-
ules of water, loses its sweet taste, acquires a. dark colour, and
ecomes caramel, which is used by confectioners and distillers

s a colouring agent.

Acids, ferments, and prolonged boiling cause cane sugar,

ad also starch and celluldse, to assimilate a molecule of water

nd form fruit sugar, fructose, or Isevulose, so 'called on account

f its rotating a ray of polarised light to the left, instead of,

ke cane sugar, to the right (Cg Hjg Og). This is the form of

ncrystallisable sugar present in ripe fruits, new honey, and

erminatiug seeds. Exposure to air, further action of the acid,

lie ferment, or the heat, cause the fruit sugar to assume

nother molecule of water, when it constitutes grape sugar,

lucose, or dextrose (Cg H12 Og, HjO), and regains its crystalline

roperty. This change, from fructose to glucose, gradually

3curs in ripe fruits and fresh honey, on which the crystals of

rape sugar form. Grape sugar occurs in the blood, in the

aimal textures, and in urine ; is the variety formed from

;arch, whether in or out of the body ; and is yielded by a

umber of proximate vegetable principles, termed glucosides,

icluding tannin, amygdalin, digitalin, etc., when these are

oiled with diluted acid. Glucose is neither so sweet nor so

)luble as sucrose, crystallises in cakes or square plates, and is.

ot charred by sulphuric acid ; but forms with it sulpho-sac-

laric acid. It produces a readily crystalhsable compound

ith common salt. But its most distinctive test is .a, few drops

cupric sulphate solution, and enough caustic potash to make

le liqmd blue ; when the mixed solutions are gently heated,

red precipitate of copper suboxide goes down if fructose or

ucose is present, but no reddening or precipitation occurs

ith pure sucrose unless the solution is boiled.

Molasses, treacle, theriaca, or sacchari fsex, is the uncrys-

IKsed, fermentable, sjmipy residue from the preparing and

fining of sugar. It has a brown colour, a pleasant sweet taste,
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and a specific gravity of about 1-4. Molasses is the drainings

from the raw sugar ; treacle the darker, thicker residue from

the moulding process. Liquorice contains the uncrystallisabl&|

unfermentable sugar glycyrrhizin (p. 371).

Honey or mel, the saccharine secretion deposited in the

honeycomb by the hive bee, when first collected, is yeIlow>

translucent, and viscid, but gradually a portion of its uncrystal-

lisable fructose becomes converted into the crystallisable glucose

and sucrose. Forty ounces honey, liquefied by heat, and mixed

with five ounces each of acetic acid and water, constitute the

detergent expectorant oxymel.

Milk sugar or lactose (Cja H24 Ojj) is prepared by evapor-

ating whey, filtering, and crystallising. It is obtained from

the homoeopathic chemists, who use it for subdividing their

medicines. It occurs in translucent, grayish-white, hard, cylin-

drical masses of rhombic prisms. It is gritty, and not so sweet

as the vegetable sugars ; is not directly fermentable ; is in-

soluble in alcohol and ether, and requires for solution six times

its weight of cold water and two of boiling water.

Actions and Uses.—The sugars are readily absorbed, are

employed as respiratory fuel, or converted into and stored away
as fat, are decomposed and got rid of as water and carbonic

anhydride, or in excessive doses and in certain disordered states

are formed into lactic and oxalic acids. They are stated to

destroy frogs, leeches, and earthworms ; to stupefy fish, and

poison pigeons, with swelling of the head and convulsions.

But Hertwig gave pigeons three to five drachms without any

bad consequences. One or two pounds given to horses, eight

to twelve ounces to dogs, increase the amount and fluidity of

the faeces, and usually augment secretion of urine. As a de-

mulcent and emollient, sugar is used in human practice in the

dry stages of catarrh; in poisoning with salts of mercury and

copper ; and as a domestic remedy for sores, and for removing

specks on the cornea. Its antiseptic properties recommend it

for preserving many vegetable, and some soft animal, substances,

and for making up various, medicines. It increases the solu-

bility of lime salts (p. 210), and retards the oxidation of fer-

rous compounds (p. 346). Simple syrup, the syrupus simplex

of the Pharmacopoeia, used for flavouring, preserving, and sus-

pending medicines, is made by dissolving, with the aid of gentle
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jat, five pounds refined sugar and two pints water, and adding

'ter cooling sufficient water to make the weight of the product

|- Ihs. The specific gravity is 1-330 {Brit Phar)

Molasses and treacle, in veterinary practice, are often sub-

ituted for sugar. They are palatable, digestible, laxative

:ticles of diet, well adapted for sick animals and convalescents,

hey are convenient auxiliary purgatives, especially valuable

ir hastening the action, preventing the nausea, and coveriag

le disagreeable flavour of active cathartics. Where full doses

: physic have been previously given, and their repetition is

lexpedient, large and repeated doses of treacle often accelerate

le action of the bowels, especially in cattle and sheep. As a

irgle for horses with sore throat, three or four ounces of treacle

id an ounce of nitre are dissolved in a pint of water ;

' a few

inces of the sweet solution are slowly administered every hour

r two, or when the cough is troublesome ; an ounce of bella-

onna extract is sometimes added. Treacle, like sugar, is anti-

iptic, and one of the best excipients for making ball masses,

iving them a proper consistence, and preventing their becoming

ry, hard, or mouldy. The common mass, so largely used as

a. excipient, is made by thoroughly mixing with gentle heat

^Lual weights of treacle and linseed flour.

Doses, etc.—Of sugar and treacle, as laxatives, horses and

ittle take Ibi. ; sheep, giij. or §iv.
;

pigs, gij. or giij. ; dogs,

i. ; administered with aromatics and salines, usually dissolved

1 water or beer, or mixed with gruel.

SULPHUE.

Sulphur, or brimstone, is a chemical element, and one of

le most ancient articles of the materia mediea. It occurs in

lany animal substances as sulphates, and notably in bile and

le albuminoids, in garlic, the Brassicacese, UmbelliferBe, and

ther strong-smelling plants, in some mineral waters as hydro-

3n sulphide, and in the various pyrites or metallic sulphides,

om which it is got by roasting. It is, however, mostly ob-

lined from the native uncombined sulphur, occurring as a pro-

act of volcanic action in beds of blue clay in Italy and Sicily,

his crude stilphur is purified by distillation, and when run
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into wooden moulds, forms the stick or roll sulphur. The finely

divided, impalpable, minutely crystaEdne sublimed sulphur, or

ilowers of sulphur, is prepared by subliming sulphur, and intro- s

ducing its vapour into large chambers, where it condense^.;!

When five parts sublimed sulphiir are boiled with three parts

slaked lime and twenty parts water, filtered and acidulated

with hydrochloric acid,' there is thrown down a grayish-yeUow

soft powder of milk of sulphur or precipitated sulphur, the

molecules being much more finely divided than those of sub-
'

limed sulphur. Sulphur vivum, caballinum, or horse sulphur,

the residue left in the sublimuig pots, if obtained from iron py- ,

rites, must be used with caution, as, besides other impurities, it

occasionally contains arsenic. Sulphur unites with many other

elements ; with metals to form sulphates ; with hydrogen pro-

ducing hydrogen sulphide ; with oxygen forming seven acids
;

and also with chlorine, iodine, and bromine.

Properties.—Sulphur has a yellow colour, a spec. grav. of

about 2-, but varying iu its different conditions, has a peculiar

faiat odour and taste, is insoluble in water and cold alcohol,

feebly soluble in chloroform and ether, and more soluble in

benzol, carbon bisulphide, and fixed and volatile oUs. It

is entirely volatilised by heat, inflames at 500°, burning with
|

a pale blue flame, and giving off suffocating fumes of sulphurous

anhydride. It boils at 836°, producing heavy brown-red
,j

vapourg. Sulphur, when heated, undergoes remarkable changes.
J

At 240° it melts, becoming clear, limpid, and amber coloured;
*

about 300° it gradually gets darker and opaque, and so viscid-

1

that it adheres to the vessel even when inverted; above 350°

heat becomes latent, the sulphur recovers its liquidity, and when
about 500°, if poured into cold water, it is so viscid and vitre-

ous that it may be drawn into threads, but in a few hours this '\

ductility disappears, latent heat is lost, and the mass returns

to the normal brittle crystalliue form. Sulphur thus occurs in

three allotropic states : it is crystaUine, as in roll sulphur ; •

amorphous, as in the sublimed and precipitated varieties ; and
vitreous, as in the temporary condition just described, as occur-

ring when sulphur is raised to 500° and slowly cooled. Eoll >

sulphur occurs in opaque, crystaUine, brittle roUs or masses.

When grasped in the warm hand, being a bad conductor of •

heat, it crackles and sometimes splits into fragments. Sublimed |l
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siilphux is a yellow, amorphous, granular powder, less soluble

than the crystalline roll sulphur. For medicinal and pharma-
ceutical purposes, sulphur is usually of sufficient purity ; but

traces of arsenic are sometimes present in that made from
pyrites.

Actions and Uses.—Large doses are irritant; medicinal

doses, laxative, alterative, and stimulants of the mucous sur-

faces. Applied externally, sulphur is a stimulant and effectual

antiparasitic.

In horses, a pound causes colic, purging, prostration, and

sometimes fatal gastro-enteritis (Moiroud). A horse affected

with glanders received dbses beginning with an . ounce, and

gradually increased by additions of an ounce daily, until the

sixteenth day, when he had got 136 ounces. DiarrhcEa super-

vened on the seventh day ; but the appetite remained through-

out unimpaired, the urinary secretion unaffected, the pulse and

breathing normal. By the third day; the perspiration smelt of

sidphur, and a piece of paper moistened with lead acetate, and

laid on the skin, became gray. The muco-purulent discharge

from the nostrils increased daily ; the patient, though weU fed,

became gradually emaciated, and so debilitated, that by the

seventh day he was unable to rise. After the tenth day, the

blood, even in the arteries, became dark coloured, thin, and

slow to coagulate. On the seventeenth day the animal was

destroyed. The mucous lining of the stomach, colon, and

caecum was reddish-blue, soft, and easily torn. The lungs,

muscles, and intestinal contents smelt strongly of hydrogen-

sulphide, but the blood had no such odour (Hertwig). Passing

through the alimentary canal, sulphur acts as a mechanical

irritant ; only a small quantity is converted into a soluble sul-

phide and absorbed ; whilst within the body it stimulates the

mucous surfaces, is excreted by the skin and mucous membranes

in the form of hydro-sulphuric and sulphuric acids, and com-

municates the disagreeable hydrogen-sulphide odour to all the

secretions. Waldinger mentions that even smaU. quantities

given repeatedly to sheep impart a disagrefeable flavoiu- to the

Sulphur is given to the several domestic animals gently to,

open the bowels in piles or pregnancy, where more powerful

purgatives might irritate ; in chronic pulmonary disorders, in
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convalescence from acute diseases, and occasionally in rheuma-

tism and skin affections. Its efficacy as a vermifuge has been

over-estimated. A piece of roll sulphur in the water which the

animal drinks is a popular preventive of distemper and other

canine disorders. But, heing quite insoluble in water, its effects

when thus used are nil. Its sudorific effects are scarcely

observable in the domesticated animals. Eubbed daily into the

skin, it is said to abate the pain of rheumatism. For aU veter-

inary patients it is much used for the destruction of acari and

lice. To effect a prompt and effectual cure of mange and scab,

it is essential to destroy the butrows in which the female acari

have deposited their ova, by diligently scrubbing the patient

with soft soap and water. The scarf skin being thus removed,

the sulphur dressing comes into immediate and fatal contact,

not only with fully developed, but with embryo acari In cases

of long standing a second or even a third application at an

interval of a few days may be requisite to destroy any acari

which have been hatched since the first dressing. In intract-

able mange, besides scrupulous attention to cleanliness and the

internal use of arsenic and alkalies, it is desirable to vary the

application, using in turn sulphur, tar oil, diluted mercurial

ointment, and alkaline washes.

Doses, etc.—As a laxative, horses take giij. to giv. ; cattle,

§iv. to gvi ; sheep and pigs, Ji to §ij. ; dogs, 3vi As an

alterative, one-fourth of these doses suffices. The precipitated,

being more finely divided than the sublimed, sulphur, is some-

what more certain and active as a laxative. Sulphur is conve-

niently admioistered suspended in gruel or treacle and water,

or dissolved in milk or oil, and is often conjoined with aroma-

tics, salines, antimonials, and mercurials. For horses or cattle,

a laxative mixture is made with two or three ounces each of

sulphur and cream of tartar, dissolved in water, with half a

pound of treacle ; one-third of this dose suffices for sheep and

pigs, one-sixth part for dogs. A convenient alterative for horses

or cattle consists of an ounce each of sulphur and giager, and

half an ounce of nitre, repeated twice daily. For external use

almost every practitioner has his own formula. The simple

ointment consists of one part of sulphur and four of'lard ; one-

fourth part mercurial oiatment is sometimes added. The simple

hniment is made with one part of sulphur and six or eight of
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linseed or other common oil ; one part of tar oil or of Barba-

does tar is often added. A useful mange dressing is made with
two parts of sulphur, one each of tar oil and potassium car-

bonate, and ten or twelve of lard or of oil. For mange, ring-

worm, and other itching skin complaints, few remedies are equal

to sulphur iodide (p. 341). For itch cases and aU papules and
vesicles; Dr. Tilbury Fox recommends in human patients a

drachm of sulphur, eight
.
gTains each of mercury ammonia

chloride, and creasote, twenty minims chamomile oU, and two
ounces lard : this prescription answers very well for dogs.

SULPHUEIC ACID.

Acidum Sulphuricum. Hydrogen Sulphate. Oil of Vitriol.

An acid produced by the combustion of sulphur and the

oxidation of the resulting sulphurous acid by means of

nitrous vapours. Hg 804.-

—

Brit. Phar.

Into large leaden chambers, the floors of which are covered

witli water, gaseous sulphurous anhydride (SO2) is uitrod]iced

from the burniag of sulphur or the roasting of iron pyrites.

Jets of steam convert it into liquid sulphurous acid (Hg SO3).

Nitric acid (H NO3), obtained from potassium or sodium nitrate,

treated with sulphuric acid, is discharged into the chambers,

and supplies the oxygen which converts the sulphurous into

sulphuric acid (Hj SO4). The nitric acid, after oxidising the

sulphurous acid, is reduced to the condition of nitric oxide

(N 0), absorbs oxygen from the air, becomes nitric peroxide

(N O2), is again deoxidised by the sulphurous acid, and without

itself undergoing much diminution thus becomes the carrier of

oxygen from the air to the sulphurous acid. The diluted sul-

phuric acid formed in the chambers is concentrated in. leaden

vessels to 1'72, when it constitutes the brown acid of com-

merce. For pharmaceutical or chemical purposes, it is further

concentrated in platina or glass vessels to the specific gravity

of 1-843.

Properties.—The strong acid of commerce contains 9 6 '8

per cent of real acid (H SO4), and corresponds to 79 per cent

of anhydrous acid (SO3), has the specific gravity 1'843, is oily-

looking, colourless, odourless, with an intensely acid acrid taste.
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It freezes about -30°, boils at 640°, absorbs moisture from the

air, and bence, if kept ia unstoppered bottles, speedily becomes

dililted. It has great afBnity for water, mixes with it in all

proportions, and in combining with it evolves much heat. This .

affinity for water causes it to decompose and char organic sub-

stances and soft animal tissues ; whilst its readily giving off

oxygen causes its conversion into sulphurous acid when it is

heated with charcoal, sulphur, or metals. The acidum sul-

phurieum dilutum, or medicinal acid, contains about 13-|- per

cent of strong acid. The acidum sulphuricum aromaticum,

flavoured with cinnamon and ginger, is of similar strength.

Sulphuric anhydride or sulphur trioxide (SO3) occurs in silky

needles, resembling asbestos, has no acid reaction, forms four

definite compounds with water, the most important being the

fuming or Nordhausen acid used for the solution of indigo,

and generally represented as Hg Og SO3, and the monohydrate

H SO3 or H2 SO4. The test for sulphuric acid is its forming,

in diluted solution, with soluble barium salts, an abundant

white precipitate (Ba SO4), insoluble in other acids.

Impu/rities.—The specific gravity and the neutralising power

of the volumetric solution of soda indicate the proportion of

water. 50 '6 grains by weight of the strong acid, 'mixed with

an ounce of distilled water, require for neutralisation 1000
grain measures of the volumetric solution of soda {£rit.

Fhar.) Any trace of organic matter causes discoloration. Lead

or arsenic is discovered by diluting the acid, and adding

hydrogen sulphide. Iron ferrous sulphate solution poured over

the specimen in a test-tube produces a purple colour where the

two liquids Ineet, if nitrous compounds are present.

Actions and Uses.—Sulphuric acid is a corrosive irritant

poison ; is used medicinally as a refrigerant, antiseptic, tonic,

and astringent; and externally as a caustic, stimulant, and

astringent.

Concentrated doses in all animals corrode and inflame the

surfaces of the mouth and fauces, peel off the mucous mem-
brane, blacken the teeth, excite colic, with vomiting in dogs and
pigs ; the bowels are usually rekxed, the breathing difficult, the

pulse frequent and feeble. The contents of the stomach are

found after death acid ; the alimentary canal stripped in

patches of its mucous covering and studded with black spots

;
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the Mood in tlie surrounding vessels coagulated. When the

acid has been strong, the walls of the stomach are soinetimes

eroded ; when the animal lives for some days, the mucous mem-
brane becomes thickened and inflamed. The appropria,te anti-

dotes are alkaliae bicarbonates, chalk, and magnesia, with such

diluents and demulcents as oil, milk, and linseed gruel, followed

by, opium and fluid nutrients.

Medicinal doses help to form peptones, and improve the

relaxed condition of the alimentary mucous membrane. An acid

solution on one side, and an alkaline solution on the other side

of the moist gastric membrane stimulate osmosis. Of ordinary

doses a certain proporti3n is absorbed unchanged into the blood,

as is evident from the fact , that acids and their salts are not

identical in action, which should be the case were acids alto-

gether converted into salts previous to absorption. The small

c[T!iantity of. alkali present ia the intestinal canal, is moreover

insufficient to neutralise the doses of acid usually given.

Absorbed into the blood, they liberate weaker acids and lessen

alkalinity. Salivary and other alkaline secretions are increased

;

thirst is diminished ; refrigerant properties are brought out by

combination with salines; administered with gentian, quassia, and

other bitters, astringent and tonic effects are developed. It is

got rid of chiefly through the bowels and skin, exerting on these

excreting channels its special astringency. For arresting exces-

sive sweat sulphuric or phosphoric acid is often conjoined with

zinc sulphate, and the patient sponged over with a tepid acid

solution. Comparing the three mineral acids. Dr. Bence Jones

states that hydrochloric acid specially promotes digestion, nitric

acid secretion, sulphuric acid astringency.

Sulphuric acid is prescribed in feebleness and a:tony, during

convalescence from acute disease, and in other cases where

mineral tonics and astringents are indicated. In dyspepsia

hydrochloric acid is generally preferred, but in these cases acids

cannot be long freely used without injuriously diminishing

gastric secretion. In diarrhoea, dysentery, and cholera, when

accompanied with weakness and alkaline discharges, a drachm

of acid is administered twice daily to horses and cattle, united

with an ounce each of laudanum and ginger, and administered

in starch
.
gruel or mucilage. In those cases of influenza in

horsey, with a tendency to oedema or purpura, I have seen much
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benefit from thirty drops -sulpliuric acid given in gruel or ale

several times a day, with an ounce each of ether and powdered

cinchona bark. In relaxed and ulcerated sore throat amongst

horses, a diluted solution, slowly given, exerts the twofold

influence of a local astringent and general tonic. In contagiou^

pleuro-pneumonia amongst cattle, it usually reduces the pulse

and temperature, relieves the breathing, and sustains the vital

powers. Its success, however, is by no means invariable, nor

is the percentage of recoveries greater than when iron sulphate

or other tonics have been given. Two and even three ounces

have been used with impunity, but repeated large doses in

pleuro-pneumonia, as in other cases,, are apt to cause diarrhoea

and colic. It sometimes stays purpura hsemorrhagica as well

as bleeding from the lungs, stomach, or other internal organs.

It often arrests the itching of chronic nettle-rash and lichen. It

is an effectual antidote for lead poisoning.

In a state of concentration the acid, applied to the skin,

combines with its moisture, bases, and albuminoids', and dis-

organises the cuticle, exposing the nervous fibrillse. Its fluidity

adapts it for cauterising irregular, sinuous, and poisoned wounds,

and for most of the uses of a styptic and astringent. Three

parts strong acid, thoroughly mixed with one of asbestos, rubbed

to fine powder, are used in France for removing cancerous and

other swellings ; half an inch layer placed over a tumour the

size of an egg is stated to remove it in twelve hours. For the

des,truction of cancer the late Professor Syme made sulphuric

acid into a thin pulp with ' sawdust, protecting the neighbour-

ing tissues by a wall of gutta percha. It is used in like manner
to destroy warts, which, from their shape or situation, cannot

readily be removed by the knife or by ligature. It is added to

blistering ointments, b,ut, unless in small amount, is apt to cause

blemishing. A few drops given along with Epsom salt and

other saline purgatives, diminish their disagreeable taste and

rather increase their activity.

Doses, etc.—Of the medicinal acid horses take f3i. to f3ij.

;

cattle, f 3ij. to f 3iv. ; sheep, f 3ss. to f3i.
;

pigs, Tr(_x. to nv.xx.

;

dogs, TTj^ij. to iTl^vi. ; repeated several times a day
;
given diluted,

so that it does no topical injury, and often conjoined with

aromatics and bitters. As an external astringent, ten to twenty
drops of medicinal acid are mixed with an ounce of water.
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SULPHUEOUS ACID.

Acidum SulpliurosTmi. A solution in water of 9 '2 per cent of

Sulphurous anhydride.

When sulphur is burned in air or oxygen, or when sul-

phuric acid is heated with charcoal, iron, copper, or other bodies

having affinity for water and oxygen, there is given off a heavy,

colourless, liquefiable, suffocating gas—sulphurous anhydride,

popularly styled sulphurous acid (SOj). This' gas, in the pre-

sence of moisture, or when it is passed into water, evolves heat,

and becomes true sulphurous acid (Hg SOg), which is crystal-

lisable, unstable, and forins a series of soluble sulphites. The

sulphurous acid of the Pharmacopoeia contains, dissolved in

water, 9 '2 per cent by weight of sulphurous anhydride. It is

a colourless Liquid, has a pungent sulphurous odour, reddens

litmus, bleaches colouring matter, leaves no residue when

heated, has the specific gravity 1'04. It is distinguished by its

pungent odour ; when in combination it is liberated by hydro-

chloric acid. Both the gaseous and liquid forms are used as

bleaching agents, especially for wooUen and silk goods. Unlike

chlorine, which is an oxidiser, it abstracts oxygen, becoming

converted into sulphuric acid.

Actions and Uses.—Both the gaseous and liquid acids are

irritants. The gas, insufficiently diluted, irritates the upper

air-passages and causes suffocation. Both gas and solution

are administered as stimulants and antiseptics. Externally

they are applied as stimulants, antiseptics, and insecticides.

They are employed generally as antiseptics, disinfectants, and

deodorisers.

Sulphurous acid possesses in a concentrated form the same

antiseptic properties as the sulphites and hyposulphites (p.

487). Its chemical affinity as a deodoriser enables it to

decompose hydrogen -sulphide, and thus remove bad smeUs

;

and also accounts for its bleaching properties. It destroys the

yeast plant, and thus arrests fermentation. A little sulphur

burned in the casks before they are filled prevents the souring

of beer or cider. It Mils bapteria and other of the lower forms

of life, and thus -prevents or stays putrefaction. Sir Eobert
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Christison found that one-fifth of a cubic inch, diluted with

ten thousand volumes of air, destroyed the leaves of various

plants in forty-eight hours. It prevents the putrefaction of

the gelatin used in paper-works ; is the only agent that

effectually checks the noisome effluvia of the cochineal dye-

works; meat suspended in bottles containing gaseous acid

remained perfectly preserved for years. Professor Graham

stated that " animal odours and emanations are immediately

and most effectually destroyed by it." Dr. Baxter, reporting

to the Privy Council, states that sulphurous acid has greater,

activity than chlorine or carbolic acid in destroying vaccine

virus. Dr. Dewar, of Kirkcaldy, first showed its extended

application in medicine and surgery. He uses it in solution,

in fumigation, and in spray. He treats with it wounds and

bruises, and arrests the pain and progress of erysipelas. In

colds in the head, sore throat, bronchitis, phthisis, and typhoid

fever, he causes its inhalation and administers it in solution.

In rheumatism, he further directs the bedclothes to be exposed

to the vapours from the burning sulphur, and then laid over

the patient, when refreshing perspiration is evoked. In

analogous cases amongst the lower animals, sulphurous acid is

equally serviceable. Dr. Dewar and others have, with con-

siderable advantage, used both the solution and the gas in the

treatment, as well as in the prevention, of the contagious

pleuro-pneumonia of cattle. In this, as in other typhoid cases,

it probably neutralises the specific poison, and also modifies

dangerous symptoms. In tedious influenza cases, and in pur-

pura and erysipelas in horses, I have seen it do good when
used internally, and also as a wash for the tender or broken

skin. In such cases it is prescribed with salines, tonics, and

stimulants. In hoven in cattle, and tympanitis in horses, I

have tried the medicinal solution in two-ounce doses without

the prompt and certain relief which usually follows ammonia-

solution or spirit. In young calves, tympanitic from hasty or

careless feeding, ounce doses act, however, more certainly than

in older animals. The gas mixed with air, as when sulphur

is burned on red-hot charcoal, in a loose box, destroys bronchial

[ilaria in calves and lambs. About two fumigations at intervals

Df a few days usually effect a cure, which is hastened by a dose'

of turpentine.
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It^is one of the cheapest and best antiseptics for irritable

weakly noisome wounds. The spray of the undiluted acid,

applied for six or eight minutes, or until the part gets cold,

often arrests the pain and inflammation of bruises, strains, or

enlarged joints. For irritable and relaxed sore throat in horses

a spray of one part of acid and ten of water proves useful.

UnKke carbolic acid, its liberal use does not irritate, interfere

• with granulation, or get absorbed and produce dangerous con-

stitutional effects. It is sometimes substituted for sulphur in

the treatment of mange ; it destroys the parasites of ringworm

;

and relieves the itching of eczema and psoriasis.

Burning sulphur, used since the time of Homer, is stOl one

of the most effectual disinfectants. By its help smallpox was

stamped out in Iceland in 1871 ; by its free use at Marlborough

College in 1875 scarlet fever was arrested (The Practitioner,

May 1877); its employment has frequently stayed the pro-

gress of foot-and-mouth disease. The gas is readily evolved

in the stable or premises to be purified, by scattering flowers of

sulphur- over a few embers on a shovel or in a chauffer ; and it

burns best when previously mixed with about -^th. part of

finely divided charcoal. ;
Where men or animals remain in

the premises, care must be taken that the gas eVolved is not

in such quantity as to cause coughing, irritation, or discomfort.

In tehahtless buHdings, the doors and windows should be

closed, and a large amount of gas evolved and allo-v^ed to per-

meate every corner ; a fresh evolution may be made after a

day^s interval. During the prevalence of any epizootic of

plague, pleuro, or mouth-and-foot disease in cattle, or of in-

fluenza, typhoid fever, or glanders in horses, or of distemper

amongst dogs, to protect healthy animals in the same or ad-

jacent premises, they should breathe daily for half an hour the,

diluted acid, and should also be daily sponged over with a weak

solution, which wiU be rendered stiU more destructive to

disease germs if mixed with a little carbolic acid. Besides

antiseptic and disinfectant effects, sulphurous acid also destroys

offensive smeUs ; it attacks and oxidises hydrogen sulphide ; it

converts ammonia into ammonium sulphite, itself a valuable

antiseptic. The lime about the walls of infected buildings is

converted by the sulphurous acid into calcium sulphite, a valu-

• able disinfectant, and one of the constituents of M'DougaU's
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powder. If used constantly or repeatedly, articles of clothing

should be kept out of its way, otherwise they get bleached, and

eventually rotted, from the sulphuric acid condensed upon them.

JDoses, etc.—Of the mediciual solution horses and cattle take

f §i. to fgij. ; sheep and pigs, f3ss. to f3i. ; dogs, TlT_xx. to tt|_]x. ;

given every two hours in water or other cold bland fluid, and

continued until the system is saturated and the skin gives off

its odour. It is often conjoined with aromatics, alcohol, ether,

or opium. Dr. Dewar believes the solution of the acid is a

more effectual antiseptic than either the sulphites or hypo-

sulphites. For surgical purposes, the medicinal solution is

diluted usually with three or four parts of water; with

this the lint or other dressiugs are kept saturated ; in irritable

or painful wounds a little laudanum is added ; in skin irritation

admixture of glycerin proves soothing. Baths are readily made

by conducting the vapours of burning sulphur into water ; and

baths or strong solutions are more effectual than fumigation in

curing mange and other skin complaints in veterinary patients.

As a disinfectant, it is fittingly used "with carbolic acid, but not

with chlorine or bleachuig powder, which neutralise it.

SWEET SPIEIT OF NITRE.

Spiritus ^theris Mtrosi. A spirituous solution containing

nitrous ether (Cj H5, NOg).

When rectified spirit, sulphuric and nitric acids are heated

with copper wire, the nitric acid is deoxidised by the copper

;

the resulting nitrous acid (NOg) seizes the ethyl of the alcohol

(C2 H5 HO), and there is formed, nitrous ether (Cj Hg NOj)

which distils over with a portion of the alcohol, and, when
diluted with three times its bulk of rectified spirit, constitutes

sweet spirit of nitre. In this process complicated reactions

doubtless occur, but the ultimate results are represented by the

formula

—

Alcohol. ^ Copper. ^-^S"" ^Tp^ ^^ter. X^
C2H5 HO + H NO3 + Cu+ H2SO,= Cu SO4+ 2H2O + C2H5 NO2

In preparing nitrous ether, to'prevent tumultuous ebullition,

violent succussions, and liability to explosion, sand is placed
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within the retort or mattrass, a powerful refrigerator and safety-

tube employed, the acid added slowly and gradually, proximity

to a naked flame avoided, and the temperature not allowed to

exceed 180°, The British Pharmacopoeia furnishes the follow-

ing explicit details :—To one pint of rectified spirit add gradu-

ally two fluid ounces of sulphuric acid, stirring them together;

then add gradually two and a half fluid ounces of nitric acid.

Put the mixture into a retort, with two ounces of fine copper

wire (No. 25). Insert a thermometer, and attach an efficient

condenser, and, applying a gentle heat, let the spirit distil,

commencing at 170°, and raised to 175°, but not exceeding

180°, until twelve ounces have passed over into a receiver,

cooled, if necessary, with iced water ; then allow the contents

of the r6tort to cciol; introduce half an ounce more of nittic

acid, and resume the distillation as before, until the distOlate

measures fifteen fluid ounces. Mix this with sufficient (about

two piats) rectified spirit to make the product correspond to

the tests given below. Preserve in well-closed vessels.

Properties and Tests.—Transparent and nearly colourless,

with a very slight tinge of yellow, specific gravity 0-'845,

mobile, iaflammable, of a peculiar penetrating, apple-like odour,

and sweetish, cooling, sharp taste. It effervesces feebly or not

at all when shaken with a little sodium bicarbonate, indicating

absence of acid. Agitated with solution of iron sulphate and

a few drops df sulphuric acid, it becomes deep olive-brown or

black, owing to the formation and solution of nitric oxide.

When agitated with twice its volume of saturated solution of

calcium chloride in a closed tube, two per cent of its original

volume will separate in the form of nitrous 'ether, and rise to

the surface of the mixture, showing the presence of ten per

cent by volume of nitrous ether in the spirituous solution

{Brit. Phar.)

Actions and Uses.—Large doses are narcotic, produce deli-,

rium and coma, with a variable amount of preliminary excite-

ment. Medicinal doses are stimulant, antispasmodic, diuretic,

diaphoretic, and antiseptic. Applied externally, it is refrigerant.

It closely resembles alcohol and ether.

For all animals it is a valuable carminative and antispas-

modic in indigestion, tympanitis, and cohc ; a ready rouser of

the heart's action ; a serviceable stimulant in typhoid cases and

2l
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convalescence from debilitating disorders; an effectual excitant of

the skin and kidneys in cold, rheumatism, and local congestion.

Like alcohol and ether, properly regulated doses lower excessive

animal temperature and antagonise pyaemia and most forms of

blood-poisoning. It is excreted mainly through the lungs.

Doses, etc.—As a stimulant and antispasmodic, horses take

f§i. to fgij. ; cattle, f§i. to fgiv. ; sheep, fSij. to f3iv.
;

pigs, ill

to f 3ij. ; dogs, TH_xv. to f3i. As it is readily decomposed, even

by water, it should not be diluted or mixed with other medicines .

until immediately before it is administered. It is usually given

in cold water, beer, or • linseed tea. As an antispasmodic, it is

united with opium, chloral, belladonna, or hyoscyamus. Tor

colic in horses, two ounces are given, with two or three drachms

of aloes, dissolved in a pint of cold gruel, ale, or water, often

advantageously conjoined with one or two ounces of laudanum.

Two ounces, with the same quantity of laudanum, repeated every

hour, counteract the spasms which occasionally follow parturi-

tion in cows. Por influenza and typhoid ailments in horses,

two ounces each of sweet spirit of nitre and ammonium acetate

solution, with a drachm of belladonna extract, are a good stimu-

lant anodyne draught. In most typhoid cases continuous and

permanent effects are produced by combination with a couple

of ounces of spirit, and by repeating the draught at intervals of

two or three hours. To combat serous exudation, one or two

ounces of sweet spirit of nitre are usefully conjoiued with half

a drachm each of iodine and potassium iodide. Special diuretic

effects are secured by combination with nitre or oil of turpen-

tine. Diaphoresis is developed when the patient is kept weU
clothed in tolerably warm quarters, and the medicine given in

small and frequently-repeated doses.

TOBACCO.

Tabaci FoHa. Leaf Tobacco. The dried leaves of Virginian

Tobacco—Nicotiana Tabacum. Cultivated in America.

—

Brit. Fhour.

Nai. Ord.—Atropacese. Sex. Syit.—Pentandria Monogynia.

Tobacco derives its name from tabac, the instrument used

by the American aborigines for smoking the leaf, from the

island of Tobago, or from the town of Tobasco in New Spain.
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It appears to have been cultivated from time immemorial by
the natives of America ; and is still grown largely about the

great river Orinoco, in the United States, and in many parts of

the world. It was unknown in the Old "World, at all events

in Europe, until after the discoveries of Columbus, and was first

introduced into England by Sir Erancis Drake in 1586.
The Nicotiana Tabacum, which yields the Virginian and

several important commercial tobaccos, is an herbaceous plant,

with a branching fibrous root, a tall annual stem, funnel-shaped

rose-coloured flowers, and large, moist, clammy, brown leaves,

mottled with yellow spots, covered with glandular hairs, and

distinguished by a strong peculiar narcotic odoUr, and a nause-

ous, bitter, acrid taste. The leaves readily commiinicate their

properties to hot water and alcohol. The plant is cut down in

August, and the leaves dried, twisted, and carefully packed,

with great compression, in hogsheads. For many purposes the

leaf is fermented, so as to destroy resinous and albuminous

matters, which, when smoked, give rise to oUs and unpleasant

products. Sugar and liquorice are added to give mellowness

and pliability. The Several tobaccos of the shops owe their

peculiarities chiefly to the manner in which they are prepared

for sale ; the unmanufactured Virginian, being the strongest, is

generally preferred for medicinal purposes. Snuff is prepared

by cutting tobacco into small pieces, piling it into heaps, and

pouring water over it to encourage fermentation. The heaps

heat, and evolve ammonia ; the process continues during one to

three months, according to the sort of snuff required ; the fer-

mented product is ground and sifted.

Commercial tobacco contains about 1 2 per cent of moist-

ure, '20 to 25 of lignia, and nearly the same amount of inor-

ganic matters, chiefly salts of potash and Mme. The active

priQciple is nicotine or nicotia (Cjo Hj^ Oj)—a colourless, vola-

tile, inflammable, oily alkaloid, with an acrid odour and taste.

It is present in all parts of the plant, occurs in combination

with phosphoric, malic, and citric acids; constitutes six to

seven per cent of the dried leaf; and is soluble in water, alco-

hol, ether, the fixfed and volatile oUs. It is an energetic poison,

almost as potent as prussic acid. Distilled with water, tobacco

yields a tasteless, crystalline, concrete, volatile oil—nicotianin

or tobacco camphor.
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Actions and Uses.—Tobacco is a topical irritant ; it causes

emesis and catharsis. Medicinal doses iaduce motor depression

and muscular relaxation; hence its antispasmodic properties.

Poisonous doses are irritant, motor depressants, paralysing the

motor centres and nerves, and 'killing by respiratory arrest. It

is used as an anthelmintic, and to poison acari, lice, and other

skin parasites.

General Actions.—Hertwig carefully investigated the action

of tobacco on the lower animals. He gave horses half an ounce

to an ounce of the powdered leaves, and found that the pulse

was lowered three to ten beats per minute, and became

irregular and intermittent ; whUst a repetition of such doses

increased the evacuation both of fasces and urine. Large doses,

especially when injected into the veins, accelerated the pulse,

increased the action both of the bowels and kidheys, and made

the animal generally irritable and restless. Two ounces pow-

dered tobacco, in a pound and a half of water, given in divided

doses, but within two and a half hours, to a healthy middle-

aged cow, heightened the skin temperature, raised the pulse

from 65 to 70, caused quickened but somewhat oppressed

breathing, coldness of the horns, ears, and extremities, dilatation

of the pupil, and copious perspiration continuing all night.

Next day the animal continued dull, but by the third day she

was perfectly well. An ox consumed about four pounds of

tobacco leaves, and speedily became very restless, ground his

teeth and groaned, lay with outstretched limbs and distended

rumen, passed quantities of thin, foetid faeces, and died in eleven

hours in convulsions. The leaves were found in the alimentary

canal, and the mucous membrane, especially of the fourth

stomach, was red and eroded, particularly where iu contact

with the tobacco. Hertwig further mentions that goats are

sirrdlarly affected by one or two ounces, and generally die ia

about ten hours. Orffla introduced five drachms and a half of

powdered tobacco (rappee) into the stomach of a dog, and re-

tained it there by ligature of the oesophagus. There ensued

violent efforts to vomit, nausea, purging, tremors of the extremi-

ties, giddiness, accelerated respiration, quicker and stronger

action of the heart, convulsions, stupor frequently interrupted

by spasms, and in niue hours death. Convulsions and stupor

are dependent on imperfect oxygenation of the blood, and not
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on any direct action on the brain. A decoction containing

half a drachm, injected into the rectum of a dog, produced

similar symptoms/but was not fatal. Two and a half drachms,

applied to a wound, destroyed a dog in an hour. The pupils

are contracted, and in fatal cases are insensible to light. The
usual appearances after death are fluidity and dark colour of

the blood, venous congestion, and redness of the alimentary

mucous membrane.

As a motor depressant it is allied to prussic acid, hemlock,

and Calabar bean, and is a physiological opposite of strych-

nine. Its appropriate antidotes are the stomach-pump and

emetics ; alcohol, ether, ammonia, or other diffusible stimulants

;

warmth and artificial respiration.

Medicinal Uses.—As a muscle-relaxer, tobacco acts bene-

ficially in colic, contraction of the neck of the bladder, and occa-

sionally in strangulated hernia, which is now, however, more

generally relieved by chloroform or by operation. Impacted

colon and obstinate torpidity of the bowels, whether from lead

poisoniag, or other conditions depending upon paresis of the

muscular layer, are usually relieved by tobacco, generally given

in the form of smoke clysters. One or two drops of nicotine

-—equivalent to about a drachm of Virginian tobacco—given

at intervals of two hours, usually allay the spasms of tetanus

in man ; a decoction applied directly to the affected muscles,

has also afforded relief, but, as with other remedies used ia

tetanus, the sjinptoms are only temporarily removed {Bartho-

low, Mat. Med. aiid Therapeutics). Howsoever administered, it

poisons intestinal worms, and diluted solutions thrown into the

rectum readily bring away ascarides lodged there; but for any

such purposes its irritant poisonous properties necessitate its

being employed with extreme caution.

, Externally, it is used to kill the acari of mange in horses

and dogs, and of scab in sheep ; whilst it also effectually de-

stroys lice, fleas, and ticks. Strong solutions, liberally applied,

are apt to cause nausea, fainting, and sometimes death ; but

one part to thirty or forty of water may be used with safety.

A useful wash or dip for sheep, effectual in destroyiag ticks,

warding off for a considerable time attacks of flies, and not

injurious to the colour or texture of the- fleeccj is made with

one pound each of tobacco, sulphur, potashes, and soft soap,
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dissolved in thirty gaUons of water, part of whicK, as ia other

dips, may be used hot. For such purposes the tobacco is pre-

viously boiled for ten or fifteen minutes in a couple of quarts

of water, and the decoction mixed with the other ingredients.

These quantities suffice to dip thirty lambs or a score of big

sheep. For the destruction of the scab acari, double the amount

of tobacco may be cautiously used.

Doses, etc.—The larger quadrupeds take 3i. to 3ij. ; sheep,

grs. X. to grs. xx. ; dogs, gr^. v. to grs. x. ; dissolved iu hot

water. As an antispasmodic laxative, clyster, the smoke is

preferred to the infusion, and is conveniently given by filling a

common barrel syringe with smoke drawn from a clay pipe.

Three or four syriugefuls are repeated at intervals of an hour,

or as required. For external application, or for enema, the

infusion is made by boiling or digesting one or two drachms of

tobacco with a pint of hot water. Stronger solutions require

to be used with great caution, especially if swallowed, injected

into the rectum, or placed in contact with an abraded absorb-

ing surface. A single drop of nicotine destroys rabbits and

small dogs in five minutes.

TUEPENTHsTES.

Nat. Ord.—Coniferse. Sex. Syst.—MoncEcia Monadelphia.

Most of the Coniferae contain an oleo-resinous juice, which
exudes spontaneously or from incisions made into the, stems

and branches. In this way are obtained common and Venice

turpentine, Canada balsam, and frankincense. These natural

turpentiaes, when strongly heated, give off the volatile or

essential oil of turpentine, and leave a residuum of resin. The
roots and refuse timber, subjected to smothered combustion,

yield tar, which, when distilled, evolves impure pyroligneous

acid, acetone (p. 1 1 2), and, as the temperature is further raised,

methyHc alcohol (p. 398), a series of less soluble hydrocarbons,

and volatile oil of tar, leaving a residue of pitch. These coni-

ferous products are conveniently grouped as follows :

—

I. The several turpentines—^the oleo-resiuous juices of the

Coniferae.

II. The oil of turpentine—the volatile or essential oil pror

cured from turpentines by distillation.
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III. The resins—the residue of the distillation of turpen-

tine.

IV. Tar and pitch—got hy subjecting the roots and wood
to destructive distillation.

I. The Turpentines.

The terebinthinate juices recently exuded from the Coniferee

are fluid, or nearly so ; but when exposed to the air they

solidify, from their volatiLe oil being partly given off and partly

oxidised. They have a peculiar pungent bitter taste and odour,

are scarcely soluble in w'&,ter, are partially soluble in rectified

spirit, but soluble in oils, ether, and alkaline solutions ; are

inflammable, and leave, when burnt, a flnely-divided residue

of carbon or lamp-black. The most important varieties are

common and Venice turpentines, Canada balsam, and frank-

incense.

Common or Horse Turpentine, principally imported from

the United States, and from Bordeaux, is the produce chiefly

of the Pinus palustris or australis, or swamp pine—a tree 60

or 70 feet high, having bright green linear leaves about a foot

in length, and collected into bundles like those of the Pinus

sylvestris, or Scotch fir, from which turpentine is also procured.

During winter or early spring three holes, pockets, or boxes, as

they are termed, six or eight inches long and about the same

•width, and capable of holding about a quart of juice, are cut

with a small axe in each tree. Selection is made of trees 12

to 15 inches in diameter. The bark above each box is hacked

so as to tap the oleo-resin cavities and ducts, which in this

species lie chiefly between the wood and bark, and this hacking

is repeated every eight or ten days. The turpentine is re-

moved from the boxes by a spoon, and a large proportion is

distilled in the locality of its collection. In the south-west of

France, the Bordeaux turpentine is got by bleeding or hacking

the bark, and conducting the juice into suitable vessels placed

at the foot of the tree. The trees continue productive for

, fifty years, (Fliickiger and Hanbury). Turpentine is semi-fluid

;

its consistence varies with the temperature ; it gradually solidifies

from volatilisation and resinification of the volatile oil ; it has a

yellow colour, an aromatic odour, 9,nd a warm pungent taste.
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520 VENICE TURPENTINE—CANADA BALSAM :

Unless melted and strained it usually contains leaves, twigs,

and other iniipurities. "Water acquires its flavour, but does not,

separate its active principles. Eectified spirit and ether dis-

solve it; eggs and mucilage form with it an emulsion conv^

nient for administration. Of essential oil, the American variety,

when recent, yields 14 to 16 per cent. Bordeaux or French

turpentine is inferior in aroma to the American, is obtained

from Pinus pinaster, but at present is imported in small

amount.

Venice Tuepentine (Terebinthina Yeneta), chiefly extracted

in the Tyrol, Switzerland, and Piedmont, is got from the

common larch, the Abies, or Larix europsea—a lofty tree with

graceful droopiag branches, and leaves at first in fasciculse, like

the pine tribe, but afterwards becoming solitary by the elonga-

tion of the twigs. In winter or early spring a hole is bored

reaching the heart wood, in which the turpentine mostly occurs;

the hole is then plugged, and when opened in autumn about a

pound of the honey-like juice is removed and purifiedbyfiltration.

It is tenacious, rather opaque, and fluorescent ; less apt than

common turpentine to concrete with keeping ; h?is a pale

yellow colour, an acrid bitter taste, a disagreeable terebinthiaate

odour, and contains 15 per cent of volatile oil of turpentiue.

The Venice turpentine of the shops almost invariably consists

of five ounces of oil of turpentiue melted with a pound of

black resiu. This artificial mixture is distiaguished by its

stronger odour, and its more quickly evaporating and leaving

a varnish on a sheet of paper, on which Venice turpentine re-

mains viscid.

Canada Balsam, chiefly brought from Lower Canada, is

obtained by making incisions into the bark or puncturing the

special vesicles lying between the bark and wood of Pinus or

Abies balsamea. It is a pale greenish-yellow oleo-resin of the

consistence of thin honey, with an agreeable balsamic terebin-

thinate odour, and a slightly bitter, feebly acrid taste; on

exposure drying very slowly into a transparent adhesive varnish;

solidifying when mixed with a sixth of its weight of magnesia

{Brit. Phar.) It contains about 18 per cent of oU, is much
used by varnish makers, opticians, and microscopists, and with

collodion and castor oil constitutes flexible collodion. It is

sometimes improperly termed balsam of Gilead, which is, how-
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ever, derived from an Arabian Balsamodendron. Strasburg

turpentine is a fluid citron-smelling oleo-resin obtained in the

vicinity of the Alps from Abies picea. Chian or Cyprus tur-

pentine from the Island of Scio nearly resembles Canada
balsam in its properties and uses ; is a greenish-yellow liquid

oleo-resin from the Pistacia terebinthus, a tree of the Mastich

order.

Frankincense, or Thus Americanum, is the semi-opaque,

soft, concrete turpentine scraped from the stems of Pinus palus-

tris, and imported from the American Southern States. A
similar concrete turpentine comes from the south of France,

under the name of galipot or barras. Turpentine from the

Norway spruce fir, when melted in hot water and strained, con-

stitutes Burgundy pitch, which occurs in yellow-brown masses,

breaks with a shining conchoidal fracture, and has an empy-

reumatic turpentine odour and aromatic taste. Spread upon

leather it is used for stimulant and adhesive plasters, applied

in swellings of joints, chest affections, and rheumatism.

Actions and Uses.—The turpentines are topical irritants.

Given internally, they are speedily absorbed, act as general

stimulants, and are discharged by the kidneys, bronchial mem-
brane, and skin, stimulating whatever channels are employed

in their excretion. Their uses resemble those of their active

constituent, oil of turpentine. In percentage of oil, and hence

in activity, they stand as follows : Canada balsam, Venice

turpentine, common turpentine, and frankincense. They are

occasionally used as stimulants in indigestion, coHc, and general

debility ; as laxatives, especially when in combination ; and as

anthelmintics, diuretics, and inspissants of mucous discharges.

Externally they are applied as mild stimulants, astringents, and

rubefacients, and for making up diuretic and stimulant balls,

In the south of France, the resinous vapours of the Coniferae

have been successfully used in the treatment of rheumatism,

bronchitis, and phthisis in human patients {Edinburgh Medical

Journal, February 1864).

Doses, etc.—Horses and cattle take gi. to guj. ; sheep, 3i.

to .3iij.
;
pigs, 3i. to 3ij. ; dogs, grs. xx. to grs. Ix. The maxi-

mum doses are stimulant and antispasmodic, the minimum,

frequently repeated, are diuretic and inspissant. They are

administered with linseed gruel, mOli, oUs, mucilage, eggs,'
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treacle and water, or about 1-2 0th part of magnesia. For

external purposes they are made into liniments and ointments.

II. Oil of Turpentine.

The crude turpentines contain 15 to 30 per cent of oil of

turpentiae, oleum terebinthinee, often improperly called spirits

or essence of turpentine. It is usually got from the common
white or American turpentine by melting, straining, and dis-

tilling. Leaving the resin, the volatile oil passes over, is recog-

nised as common or unrectified oil of turpentine, or turps, is

denser, more viscid and acrid than the rectified Pharmacopceia

on, obtained by redistilling the crude oil with water and potash

solution. This purified oil varies somewhat, according to

its source, is colourless, limpid, very volatile, neutral, with a

penetrating odour, and pungent, bitter taste. Its specific gravity

is about '864;' it boUs about 314°; is very inflammable, burn-

ing with a heavy yellow flame, and producing much smoke

;

is very sparingly soluble in water ; more soluble in alcohol

;

and readily dissolved in ethers, fixed and volatile oils. It is

itself a valuable solvent for resias, fats, many alkaloids, india-

rubber, and gutta-percha, and has been economically sub-

stituted for alcohol in making some veterinary tinctures.

Exposed to the air, it oxidises and thickens from formation of

resin. Its composition is' Cjo Hjg. It is isomeric with various

essential oils, such as juniper, savin, citron, and nutmeg ; with

water, it forms three distinct hydrates ; with hydrochloric acid,

two artificial camphors. Digested with a small quantity of oil

of vitriol it yields the isomeric aromatic hydrocarbon, terebene,

recently iatroduced as a stimulating antiseptic.

Actions and Uses.—Oil of turpentine is a stimulant of the

vaso-motor sympathetic system. Poisonous doses are irritant and

narcotic. Mediciual doses are stiraulant, antispasmodic, and

anthelmintic ; in their passage out of the body they excite the

particular excretory channel by which they are got rid of, large

doses beiag cathartic, smaller doses diuretic and diaphoretic.

It is used externally as a counter-irritant, antiseptic, haemo-

static, and antiparasitic. Its actions and uses resemble those

of alcohol.

General Actions.—Applied to the skin, it causes heat, red-
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ness, vesication, and even ulceration. Swallowed, it is rapidly-

absorbed, and may speedily be detected in the chyle, breath,

and sweat, which have a strong terebinthinate flavour, and in the

urine, to which it imparts the odour of violets. It stimulates

the, sympathetic system, iacreases the action of the heart, and
raises blood pressure. Larger doses exhaust the irritability of

tiie sympathetic ganglia; the lungs are congested; carbonic acid

poisoning ensues, with symptoms of inebriation, muscular weak-

ness, dilated pupils, and delirium. Injected into the veins of

the horse, it causes fatal pulmonary congestion. Two drachms

produced in a dog staggering, cries, tetanus, failure of circula-

tion and respiration, with death in three minutes (Christison

on Poisons). Less rapidly fatal doses irritate and redden the

alimentary mucous membrane, cause vascular excitement,

ecchymosis of the air-passages, lung congestion, and hyper-

semia of the kidneys. It poisons Kce, worms, and other entozoa,

whether lodged ia the bowels, bronchial tubes, or skin. As an

antiseptic, although inferior to the members of the alcohol

series and the naphthas, it is superior to most other volatile

oils ; it arrests fermentation and putrefaction, and destroys

vibrios and bacteria.

Medicinal Uses.—It is administered to the several domestic

animals in many diseases. Amongst horses it is often service-

able in indigestion, flatulence, and overloading of the stomach,

and even in some cases of diarrhoea, owing its good results to

its stimulant, antiseptic,' and invigorating effects on the mucous

and muscular coats of the intestine. It is second only to

alcohol in sustaining the action of the heart, relieving internal

congestion, promoting skin and kidney secretion, and restoring

appetite in influenza,' congestion and inflammation of the lungs,

and in prostration from overwork, cold, or disease. In scarla-

tina, purpura, typhoid fever, in passive haemorrhage, especially

from the lungs, stomach, and bowels, and in excessive or morbid

mucous discharges, it is sometimes superior to alcohol, for besides

stimulating the heart, it braces dilated, weakened vessels, and

exerts haemostatic and antiseptic properties. As a prompt

antispasmodic in colic, it is usually conjoined with aloes or oil,

and with laudanum. Its combination of stimulant and anti-

septic, diuretic and diaphoretic actions, renders it useful in aU

animals in rheumatism, in which it is employed alike internally
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and externally. Its cathartic action is uncertain when given

alone, but, in combination with aloes, oils, and salines, it is of

service in all veterinary patients in overcoming long-standing

and obstinate torpidity of the bowels, and for such cases it is

given daily both by the mouth and rectum. Conjoined usually

with salines, oil of turpentine sometimes relieves suppression of

urine and dropsy, especially when depending upon cardiac and

vascular weakness, and unconnected with kidney irritation.

Lilte most other diuretics, its continued or excessive use pro-

duces strangury, and sometimes even hsematuria. Its dia-

phoretic action is brought out by administering it vs^ith am-

monium acetate solution, or sweet spirit of nitre, and keeping

the patient warm and well clothed. When ozonised by ex-

posure to the air, it is an antidote to phosphorus, convertiag

it into an insoluble spermaceti-like substance. It prevents the

necrosis of the jaw and other serious disorders so apt to occur

in persons working with the ordinary phosphorus (Dr. Letheby).

Personne gave phosphorus to iive dogs, and all died. To five

others, an hour or two after similar lethal doses, he gave tur-

pentine, and only one died. /Of five dogs to which he gave

turpentine immediately after the phosphorus, only one died

(Dr. Einger's Handbook of Therapeutics).

In cattle practice, full and reiterated doses are valuable in

hoven. Chronic diarrhoea and dysentery, especially when
accompanied by fiatulence, are often benefited by a few doses

conjoined with lime-water, aromatics, or opium. In the second

stages of contagious pleuro-pneumonia, one or two ounces, given

every three or four hours, usually abate febrile symptoms, ex-

cessive temperature, cough, and difficulty of breathing ; but

these results are produced with fully equal certainty by smaller

doses of whisky. In puerperal apoplexy it is advantageously

given with ammonia carbonate ; in puerperal peritonitis with

laudanum, and in such cases is also applied externally. Fre-

quently repeated doses, conjoined with iron salts, check that

form of hsematuria in cattle popularly known as red-water. A
useful antidote for the* septicemia and congestion of blackly

amongst young cattle or sheep consists of oil of turpentine dis-

solved in mucilage, white of egg, or milk, conjoined with

potassium chlorate, or sodiimi sulphite, and given to the sur-

vivors every second morning for ten days. Used either alone
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or witli iron chloride tincture, turpentine is often serviceable in

chorea and epilepsy in dogs, in such cases sometimes doing

good by destroying worms.

To bring away intestinal worms, turpentiae should be given

after the bowels have been emptied by a cathartic, after the

patient has had a long fast, and CQujoined with a laxative.

Large and sometimes reiterated doses are often required to destroy

tapeworms; unless the head is expelled the parasite grows again.

For horses male shield fern may be used along with the tur-

pentine. A few doses of copper sulphate, continued for several

morniags, are a valuable help. For tapeworm in dogs areca

nut is, however, safer and more effectual. To dislodge ascarides

from the rectum, turpentine enemata are very effectual. For

removing the bronchial filarise of calves and young cattle, a

teaspoonful of oil of turpentine is sometimes poured into the

nostrils, often causing much irritation, and occasionally choking

the patient. But the volatile oil is so rapidly absorbed and

diffused that it is equsiUy destructive to the thread worms, and

much safer for the calf, when given in a state of dilution by

the mouth ; two or three doses, at intervals of two or three

days, seldom, faUing to effect a perfect cure. FilariEe similarly

invade the air-passages of lambs, giving rise to paroxysms of

cough and rapid wasting. Turpentine here also proves the,

most reliable remedy. Dr. Crisp, in his Bath and West of

England prize essay on The Lamh Disease, advises " Epsom salt,

six ounces ; nitre, four ounces ; boiling water, three pints ; add-

ing, when milk-warm, four ounces oil of turpentine and half

an ounce bole armeniac ; mix well, and give three to four

tablespoonfuls every other day. Another formula consists of

common salt, three pounds
;
powdered ginger and nitre, half a

pound each; dissolved in three gallons warm water, with

twenty-four ounces oil of turpentin'e added when nearly cold.

The dose for lambs between four and six months old is two

ounces. These quantities suffice for 1 6 lambs." A good mix-

ture for coughing, purging, delicate lambs, is made with two

ounces each of oil of turpentine, powdered gentian, and laudanum,

dissolved in a quart of linseed tea or lime water. This will make

ten or twelve doses. Where bronchial filarise prevail, three or

four doses of such vermifuge mixtures, given at intervals of a

fortnight throughout July and August, not only ward off
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attacks of thread and tape worm, but diminisli the scouring and

mortality so common amongst lambs when first put upon roots.

A few drops of a solution made with one of turpentine and

eight of milk placed in the mouth kill the filariae which

cause gapes in poultry. A dressing of one part of turpentine

and two of bland oil, sprinkled round the outside of the throat

of ailing chickens is in part absorbed, and helps the destruction

of the parasites.

Externally, oil of turpentine is used as a stimulant, anti-

septic, and counter-irritant. Applied to the skin of horses, it

causes almost immediately topical irritation and restlessness,

and if used largely and repeatedly, it is besides apt to blemish.

On the less sensitive hides of cattle it often usefully hastens

and increases the activity of other vesicants ; and, conjoined

with oils, mustard, and ammonia, helps to control inflammation

of the air-passages, bowels, and joints. A piece of flannel

wrong out of hot water and sprinkled with the turpentine oil

is often used. As with other external irritants, a continuous

moderate action is more serviceable than a single violent effect.

As a stimulant it is applied in rheumatic swellings, more

particularly of cattle and sheep ; in sptains and bruises, after

the first pain and tenderness have been subdued by fomentation;

in overcoming congestion arising from frost-bite, which is not

uncommon in the limbs of horses used for night-work; in

promoting more vitality in old sores, sitfasts, in the trouble-

some chronic abscesses occurring about the heels of heavy

draught horses ; in dry gangrene of dogs' ears ; and in tedious

foot-rot in sheep. In such cases it is used mixed with two

or three parts of bland oil or glycerin. A similar mixture

destroys lice and other skin vermin. It is often added to staves-

acre, tobacco, and other antiparasitic solutions. Held in anti-

pathy by most insects, it enters into the composition of various

mixtures used by shepherds to protect their flocks from fly and

to kill maggots. Such a dressing is made by mixing in a pint

of water or whey three ounces of oil of turpentine, one ounce

each of oil of amber and mucilage, and one drachm corrosive

sublimate. Turpentine is contra-indicated either for internal

or external use where there are acute febrile symptoms, violent

action of the heart, or irritation or inflammation of the bowels

or urino-genital organs.
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Doses, etc.—For horses and cattle as a stimulant and anti-

spasmodic, the dose is fgi. to fgij. ; as a diuretic, fgss. to fgj.

;

,as an adjuvant cathartic or anthelmintic, about fgij. It is

combined with aloes in solution, with castor or linseed oUs,

with iron salts, quassia, gentian, or other bitters. Big adult

cattle wiU take these doses increased to the extent of a third

or even a half. I have repeatedly given cattle suffering from
hoven four ounces of oil of turpentine with impunity. Sheep

and pigs take f3i. to f3iv. ; dogs, TTl_xxx. to f 3ij. It is ad-'

ministered dissolved
, in ether or bland oils ; shaken up with

linseed gruel or nulk, or made into an emulsion with mucilage

or eggs. Aromatics, bitters, or flavouring matters are sometimes

added. For clysters, turpentine is usually diluted with fifteen

or twenty parts of mild oil, or with a little oil or mucilage for

solution, and then mixed with twenty to thirty parts of soap

and water ; in diarrhcEa or dysentery it is mixed with laudanum

and starch gruel. For external purposes it is usually applied

with linseed oil, soap, ammonia, or mustard. A stimulating-

mixture is made with equal quantities of bland oil, soft soap,

and oil of turpentine. Two or three ounces of oil of turpentine

added to a pint of the ordinary soap liniment make a useful

stimulating embrocation. A smart blister for cattle is prepared

with haK a pint each of oil of turpentine, medicinal ammonia,

and linseed oil. As an embrocation for rheumatism, one part

each of oil of turpentine and laudanum is mixed with two or

three of linseed oil or soft soap. For dogs a prompt blister is

got by mixing with three ounces of any bland oil an ounce

each of oil of turpentine and medicinal ammonia.

Terebene is a cheap and useful stimulant, antiseptic, and

deodoriser, serviceable for unhealthy indolent wounds ; it has

no injurious irritant action ; as it evapprates it leaves on raw

surfaces a protecting film ; it is applied to most of the pur-

poses for which carbolic and salicylic acids have been recom-

mended.

III. Eesin, Eosnsr, Eesina.

The crude turpentines contain 70 to 90 per cent of resin

or colophony. The commercial article is mostly prepared from

the American turpentine. When the turpentine is distilled

with a little water, which the resin retains, the residue is the
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yellow or white resin ; when deprived of water, it becomes trans-

parent resin, and when rather more strongly heated, it is still

clearer, and is tnown as black or fiddlers' regin. Eesias are yel-

.

low or dark brown, of variable transparency, accordiag to the pro-

portion of water they contain; are inflammable, of a faint turpen-

tine odonr and taste, have the spec. grav. 1-07
; are iasoluble in

water, partially soluble in alcohol, readily dissolved in ether,

volatile oUs, and caustic alkalies ; unite with fats, wax, and

spermaceti ; and are largely used in the manufacture of yellow

soap. Eesia chiefly consists of pinic acid (H Cgo Hgg Oj), a

little sylvic acid, isomeric with pinic acid, and a neutral resin.

The Bordeaux resin or galipot contains, besides the isomeric,

pimaric acid.

Actions and Usesr—^^Eesin is a gentle stimulant, diuretic,

and astringent. Two to four ounces swallowed by horses or

cattle cause diuresis. It is added to diurel^ic masses to increase

their consistence. Externally, it is used as a stimulant, astriu-

gent, and styptic. In castration, a few grains applied to the

severed end of the spermatic cord, when melted by contact of

the hot iron, help to seal bleeding vessels. It is largely used to

impart firmness and adhesiveness to stimulant plasters. The
simple digestive ointment is made with equal weights of resin,

yellow wax, lard, and almond oil, melted with gentle heat,

strained while hot through flannel, and stirred constantly while

it cools. This simple ointment is much used as a lubricant

and mild stimulant for wounds, ulcers, blistered surfaces, and

for giving bulk and consistence to other ointments.

IV. Tae, Oil oi" Tae, and Pitch.

Tar, or Pix liquida, is a dark brown, thick, viscid, aromatic,'

bituminous liquid obtained from the wood of Pinus sylvestris

and other pines by destructive distillation {Brit. Phar) Mineral

or Barbadoes tar has already been noticed under petroleum (p.

445). Coal tar, obtained from the destructive distillation of

coal, is a by-product in the manufacture of gas. There are

two sorts of wood tar, that got from such hard Exogens as oak,

birch, and ash, as the residue in the making of pyroligneous acid,

or of charcoal for gunpowder ; and that imported from Stock-

holm, Archangel, and America, got from the Coniferse by roasting,
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or distiUatio per descensum. Billets of the wood, branciies, and

refuse timber, are stacked m pits dug on a bank or inclined

plane ; tbe beaps are closely covered witb turf ; fire is applied

;

and whilst smothered combustion proceeds, as iu the makiag of

charcoal, tar, yielded to the amount of seven to ten per cent,

runs into iron pots placed at the bottom of the pit, and

thence by spouts into the barrels ia which it is exported. This

process is being superseded by the distillation of the refuse

wood in cast-iron stills, and nearly double the yield of tar is

thus obtained. Tar is soluble in ether, oils, and alkaline solu-

tions, but not in water, which, agitated with it, acquires, how-

ever, its odour, taste, and brown colour, and constitutes tar

water, once regarded a valuable medicine. Tar is a complex

substance : it contains impure pyroligneous acid, including

acetic acid, acetone, and methylic alcohol; a series of liquid

hydrocarbons sparingly soluble in water, with crystals of the

pungent irritating pyrocatechin ; that made from hard woods

contains creasote. When tar is distilled, oil of tar, oleum picis

Hquidae, a red-brown, limpid, impure oil of turpentine, passes

over, and there remains pitch or pix nigra, a black, bitumiaous

substance, solid and brittle, with a shining fracture, dissolved

by the same solvents as tar, and consisting of modified resin.

Actions and Uses.—Tar is stimulant, diuretic, diaphoretic,

expectorant, and vermicide. It often' benefits chronic cough in

hard-worked horses, and in troublesome eczema in all animals

is alternated or conjoined with arsenic. It is not much used

internally. Externally, it is a capital stimulant for thrush

and canker of the horse's foot, being used either alone or

with copper sulphate, sulphuric or nitric acid. Mixed with

equal parts of fatty matters, or with cow-dung, so as to give

proper consistence, it forms a capital stopping for horses' feet,

keeping the hoof moist and soft, and stimulating secretion of

horn. For maintaining the horn in a tough, elastic, and healthy

state, Mr. Miles, in his useful pamphlet on the Foot of the

Horse, recommends a quarter of a pound each of tar, bees' wax,

and honey, a poimd and a half lard, and three ounces glycerin :

melt the lard and bees' wax together, stir in the lard, tar, and

glycerin, and continue to stir untO. the mass begins to set. Tar

is serviceable in foot-rot in sheep, and has the several advan-

tages of stimulating and deodorising unsound noisome textures,

2m
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and preventing attacks of flies. Undiluted, it is the test

remedy for chronic mallenders, being preferable to carbolic acid

(Professor Williams) ; it dries up grease in horses and other

forms of eczema, and checks ringworm in calves. It is used

for securing wounds, binding up broken horns, and making

adhesive plasters.

Oil of tar is sometimes used instead of oil of turpentine.

Containing various empyreumatic substances, it is an admirable

antiseptic, cures mange and scab, destroys' other parasites, is

sometimes added, to sheep dips, but has the disadvantage of

discolouring the wool, does not mix well with the other ingre-

dients, whilst large doses or strong solutions are apt to become

absorbed and cause pulmonary congestion.

Pitch is used in veterinary practice as a mild stimulant

in such diseases of the horse's feet as thrush, canker, and sand-

crack ; in foot-rot in sheep ; for giving adhesiveness to plas-

ters ; whilst its fumes are occasionally disengaged as a disin-

fectant by inserting a red-hot poker into an iron pot containing

the pitch.

VALEEIAlSr BOOT.

Valerianse Eadix. The dried root of Valeriana ofScmalife.

From plants indigenous to and also cultivated in Britain;

coUeeted in autumn, wild plants being preferred.

—

Brit.

Phar.

Nat. Ord.—Valerianacese. Sex. Syst.—Triandria Monogynia.

The ofS,cinal valerian consists of the short yellow-white

tuberous root stock, with the attached radicles, which are about

the thickness of a quill, two or three inches in length, and of

a yellow-brown colour. It has a penetrating odour, which

becomes stronger and even foetid by keeping, and a bitter,

acrid, camphoraceous taste. It contains 12 '5 per cent of

resinous extract, 6 of resin, 1 of watery extract, with a

little sugar and maKc acid, and 1 to 2 of a clear, vola-

tile oil, which yields, when distOled, 2 5 per cent of valerene

'(C5 H3), resembling oil of turpentine, several oxygenated bodies

of the constitution of camphor, and about 5 per cent of valeri-

anic acid (H Cj Hg Og), a colourless, limpid, acrid liquid, with

the pungent odour and taste of valerian, sparingly soluble in
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water, but soluble in alcobol and ether, and obtained artificially

by tbe oxidation of fusel or grain oil, otherwise known as amylic

alcohol (Cg Hi2 0) (Eoyle).

Actions and Uses.—Valerian is aii excitant of the cerebro-

spinal system, a diffusible stimulant, antispasmodic, nerve tonic,

and anthelmintic. It resembles assafcetida, the other gum resins,

camphor, and the Sumbul or musk root imported from Eussia

and India, and produced, by an umbelliferous plant. It has

little effect on "horses or cattle, eren in doses of several

ounces. In dogs and cats it causes giddiness, reeling gait, and

symptoms of intoxication. It, is occasionally given to dogs to

aUay nervous irritabUit/, and relieve chorea and epilepsy ; but

little dependence can be placed on it. It attracts and excites

cats, developing their amatory propensities ; but this results not

from any special nervous influence, but rather from its suggest-

ive odour. Eepeated doses are stated to improve the appetite,

and produce tonic effects. Its pungent volatile oil imparts

feeble vermifuge properties, and is chiefly excreted by the skin

and kidneys.

Dpses, etc.—If used for horses or cattle, it' may be given in

,c[uantities of Jij. to giv.; for dogs, 3i. to 3ij-; for cats, grs. xx.

to grs. Ix., given in powder or infusion several times a day

;

conjoiaed with ginger, gentian, or camphor, or dissolved in

spirit of ammonia.

Sodium Valerianate, Sodse Valerianas or Valerianate of

Soda (Na Cg Kg Oj), is obtained by oxidising fusel oil, by heat-

ing it with potassium bichromate and sulphuric acids, and

saturating the distilled liquid with solution of soda. It is a

white solid, with a greasy, soapy feel, a sweet, nauseous taste,

and a strong odour of valerian, developed by moistening it with

sulphuric acid. Dissolved and heated with zinc sulphate

solution it yields zinc valerianate, which crystallises in snow-

white tabular plates, has a slight odour of the acid, and a taste

resembling its metallic base. Sodium and zinc valerianates

are nerve tonics. Four or five grains are given to dogs, and

one or two grains to cats, without success, in chorea and

epilepsy, but, are believed to soothe in nervousness and hysteria.

The tonic and antispasmodic virtues ascribed to the conjunction

of valerian and the metals are probably more certainly obtain-

able by prescribing with the metallic salts the oil of valerian.
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which concentrates the properties of the drug. Valerianic acid

itself resembles acetic acid (Eoyle).

Iron Valeeiajjjate is made by mixing, in the cold, solu-

tions of sodium valerianat| and iron sulphate. The precipitated

valerianate dries as a loose, light red powder, with a faint taste

and odour of the acid. As a tonic for the smaller domesti-,,

cated animals, and a remedy in chorea and epilepsy, it is used in

similar doses, and is stated to be more certain than the zinc salt.

Quinine Valerianate, prepared by the nlutual decomposi-

tion of sodium valerianate and quinine sulphate, occurs in silky,

needle-like crystals, which have. a bitter taste of quinine and a

slight odour of valerian, are decomposed by acids and by tem-

peratures exceeding 120°, and are dissolved with difficulty in

water, but readily in rectified spirit and ether. As a nerve

tonic two or three grains are given to dogs and cats in chorea,

and in those troublesome nervous disorders which accompany

and follow distemper. On account of its bitterness, it is

administered in piU, often with a few grains of camphor.

VEEATEUM.

Veratri Albi Ehizoma. Whilie Hellebore Ehizome, Dried

Ehizome of Veratrum album,

Nai. Ord.—ColoMcacese or Melanthacese. Sac. Syst.—Polygamia

'

Monoecia.

White hellebore is a native of the Alps and other moun-
tainous regions of Europe. The rhizome, or underground stem,

occurs in cylindrical pieces, two to four inches in length, an

inch in diameter, usually with the radicles attached to their

lower surface, whilst on the upper remain the scales of the

dried leaf-sheaths. Externally, they are gray or brown and
rough; internally, grayish-white and rather fibrous. When
dried they have little odour,, but a bitter, acrid taste. Vera-

trum viride, the green or American hellebore, is collected in

autumn in Canada and the States. The bitter acrid rhizome
is generally met with in slices or small frfigments. In common
with such allied species as cevadilla or sabadilla, and Colchieum
autumnale, white and green hellebores are stated to contain

the pale gray, acrid, crystaUisable, alkaloid veratrine or veratria
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(C32 H52 N2 Og) occurring in combination with sabadillic or

cevadic acid. Eecent observations however throw some doubt on

the presence of veratrine, but have discovered another alkaloid

—jervine, in combination with jervic acid, and an amorphous

bitter principle, veratramarin (Fliickiger).

Actions and Uses.—^White hellebore and veratrine are

irritants causing sneezing, vomiting, and purging. Poisonous

doses besides depress the functions of the spinal cord, cause

muscular paralysis, ending in death by asphyxia. Carefully

regulated doses are nauseants and sedatives, are occasionally

used as counter-irritants, and to kill lice. The green or

American hellebore is 'scarcely so irritant ; both resemble

colchicum, and are allied to aconite, tobacco, and other' vaso-

motor depressants.

The prominentsymptoms of hellebore poisoniiig are vomiting,

purging, depression and irregularity of the circulation, great pro-

stration, muscular spasm, followed bymuscular paralysis. Wald-

inger states that two ounces of white hellebore cause in horses

slavering at the mouth, efforts to vomit, and relaxed bowels.

'

Eytz declares that one ounce induces purgation and gastric

derangement. Mr. Miller, Bradnich, in the Edinburgh Veteri-

nary Beview for 1863, records that a three-year-old filly acci-

dentally ate about two ounces of the powdered root, and in

half an hour was in much pain, frothing at mouth, attempting

to vomit, heaving at the flanks, with a full pulse, numbering

forty
;
painful spasms, involving especially the muscles of the

neck, injection of the mucous membranes of the nostrils and

eyes, stiffness in walking, and after a few hours, partial

paralysis of the hind limbs. The animal was bled, and had

drachm doses of tannin given in starch gruel. In three hours

the sjTnptoms abated, gradual recovery took place, and in four

days the filly was again at work. The antidotes are demulcents

and mild laxatives, wjth diffusible stimulants to counteract

cardiac depression, and morphine to antagonise nausea and

gastric irritation.^ Such astringents as infusion of nut-gaUs or

solution of tannin, may also be given, as they form insoluble

compounds with any unabsorbed veratrine.

Some veterinary authorities consider that hellebore " power-

fully rouses the absorbent system " (Morton) ; and recommend

it for chronic cedema of the legs. As a sedative it is highly
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spoken of by Percivall ' and Morton, who prescribed it for

horses in doses of twenty to thirty grains, repeated every four

or iive hours ; but, unless in combination, its actions are

irregular, uncertain, and often violent. It was formerly used

m rheumatism and to control nervous pain, but has been

superseded by aconite. Externally, it is applied for destroying

lice, for smearing setons, and as an addition to blisters ; but it

must be used cautiously, as it is apt to irritate imduly, or get

absorbed and produce constitutional effects. Dogs are especially

liable to suffer in this way ; and liberal dressings of the oint-

ment were observed by Mr. Howard, to cause nausea, sometimes

vomiting, accelerated and weakened action of the heart, short,

catching, and moaning respiration, prostration, with death some-

times iu four hours. Congestion of the mucous membrane of

the stomach, lungs, and heart, was the notable post-mortem

appearance (Veterinarian, February 1873).

I)oses, etc.—As a sedative horses and cattle take of the

powdered rhizome 3ss. to 3i. ; sheep and pigs, grs. xx. to grs.

XXX. ; dogs, grs. ij. to grs. vi. It is given in bolus, or dissolved

in dilute alcohol, and repeated at intervals of three or four

hours. Externally, there are used the powder, a watery

decoction improved by a little spirit, and an ointment made
with one part of hellebore to eight of lard, and occasionally

applied with tar or sulphur dressings.

Magendie found that one grain of veratrine acetate killed

a dog in a few seconds when iajected into the jugular vein,

and in nine minutes when injected into the peritoneum. One
to two grains swallowed by dogs caused great uneasiness,

nausea, vomiting, violent purging, slowness of respiration, slow-

ness and irregularity of circulation, extreme prostration of

strength, spasmodic twitching of the voluntary muscles,

especially those of the extremities, and death usually amid

convulsions from paralysis of the respiratory muscles.

WATEE.

Aqua. Hydrogen Oxide or Monoxide. Hg 0.

Two volumes of hydrogen and one of oxygen in the pre-

sence of a light or an electric spark unite with explosive force.
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yielding two volumes of gaseous water or steam. It exists in

the solid, liquid, and gaseous forms. The familiar liquid is

transparent, neutral, colourless, odourless, and tasteless. A
minim weighs '91 grain: a fluid ounce, 437-5 grains. It is

the standard of comparison for specific gravities ; its specific

gravity being represented as 1 or 1000. It solidifies, freezes,

or crystallises at 32°, expanding and giving out latent heat;

it reaches its greatest density at 39-2°; it slowly volatilises

at all temperatures; at 212° it boils, rising in steam or gas,

and increasing in bulk 1700 times. A cubic inch of water

becomes a cubic foot of steam. When the solid ice melts,

heat is absorbed or becomes latent ; when the liquid water

boils, or gives off gas, still more heat is absorbed. A cubic

foot of water expanding into steam renders latent 1000° of

heat. The melting ice or evaporating water, thus abstracting

heat from bodies in contact with them, are valuable refriger-

ants. Water readily dissolves a variety of salts, gases, and

organic matters, and hence natural waters are scarcely ever

perfectly pure. They hold in solution common salt and other

chlorides ; calcium carbonate and other lime salts ; atmospheric

air and carbonic anhydride, which render good drinking-waters

sparkling, refreshing, and palatable, whilst the absence of such

gases accounts for the flatness and mawkishness of rain aiid

recently-distilled waters. Gases are more soluble in cold than

in hot water ; salines the reverse. Organic matters are present,

especially in river and marsh waters, cause them to spoil

rapidly, and occasionally ptoduce diarrhcsa and dysentery. In

suspension also occur such dangerous impurities as the germs

of various catching diseases, and the ova of parasites. The

solid constituents of drinking waters vary greatly. Glasgow

has from Loch Katrine the purest water supply of any large

city jxi the world, containing only f grain of organic matter

and 1^ grain of inorganic matters to the gallon. The water

of the Thames supplied to part of London contains about 3

grains of organic and - 1 6 grains of inorganic matters to the

gallon (Eoyle's Mat. Med,' 6th ed.) When the saline ingre-

dients exceed one-5000th part, the water is said to be hard,

and is unsuitable for many pharmaceutic and domestic pur-

poses ; it curdles or precipitates soap instead of forming with

it a froth or lather ; it is not so well liked by animals, and is
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apt to cause diarrhoea and other digestive derangements,

especially in subjects unaccustomed to it. When the salts do

not amount to one-5000th part, the water is considered soft

Mineral waters are unfit for general use on account of their

undue proportion of mineral matters, or gases, or from their

heiag at a higher temperature than that of the locality ia

which they are found. The most common mineral waters are

those containing iron and salines.

Various methods are adopted for the piirifying of water.

Subsidence and decantation get rid of grosser mechanical par-

ticles, riltration through sand, charcoal, or gravel, removes-

organic and organised impurities. Oxidation gradually destroys

disagreeable or dangerous defilements ; hence a running stream

contaminated even by sewage, a few hundred yards lower down
may again become clear and wholesome. All^aUne permanga-v

nates, by similar oxidation, promptly destroy organic contamina-

tion. Boiling kills vegetable and animal matters, drives off

carbonic anhydride, and thus throws down calcium carbonate,

the cause of temporary hardness. Sodium carbonate or lime,

as in Clarke's process, diffused through hard water, which is

then allowed to sfittle, causes abstraction of carbonic anhydride

and subsidence of lime and magnesium carbonates, and also re-

duces the more permanent hardness caused by calcium sulphate.

For delicate chemical aad pharmaceutical purposes aqua distil-

lata is requisite, and distillation leaves behind all impurities

except a trace of organic matters and one to two per cent

per volume of air. Such distilled or other pure water is under-

stood to be used when ia this work " watet " is ordered for

pharmaceutic purposes.

Actions and Uses.—^Water is nutrient, diluent, evacuant, and

detergent. Hot water is an auxiliary emetic, cathartic, and dia-

phoretic ; topicaUy it is emollient and anodyne ; and at still

higher temperatures is an active irritant. Cold water is refrigerant^

and tonic ; it is applied to wounds and bums in the form of the

familiar water dressing ; and at low temperatures it abstracts

heat, and antagonises local congestion and hsemorrhage.

Water is an imfaUing constituent of all living tissues, and is

essential to the support of animal Hfe. It constitutes a large pro-

portion of every kind «f food, rendering it more easily digested

and assimilated. It supplies the loss of fluid constantly talking
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place by the skin, lungs, and kidneys. It promotes tissue meta-

morphosis and increases excretion. Insufficient and excessive

supplies of water are alike injurious ; but animals in health

and with constant free access to water rarely take more than

is good for them. Excepting for a few hours previous to any
-great exertion, and when much overheated and prostrated,' it is

unnecessary to restrict the water supplied to horses. Indeed,

in most weU-managed modem stables a small amount of water

is constantly at the horse's head, and less is a,ctually drunk in

the twenty-four hours than when the animal is allowed to slake

his thirst three or four times daily. A moderate amount of

water is essential for digestion ; an excessive quantity injuri-

ously dilutes the gastric juice. Horses, especially if tired and

hungry, should have a few swallows of water, or, better still, a

bucket of gruel, before feeding. A copious draught of water,

taken immediately after a rapidly eaten meal, hurries the im-

perfectly digested food too rapidly into the large iatestines,

where it is very apt to set up colic and inflammation. In feb-

rile and inflammatory diseases, water in moderation is a valu-

able diluent, febrifuge, and evacuant ; and is perfectly safe and

greatly more palatable and satisfying When given cold than in

the usual -tepid state.. As with human patients, troublesome

thirst is often appeased by faintly acidulating the water with

hydrochloric acid, and sometimes rendering" it feebly bitter with

a little cascarilla or quassia infusion, additions which', favour

secretion of the alkaline saliva. Horses disposed to be greedy

of water, and especially those with damaged wind or liability

to acidity or diarrhoea, should be supplied with small quantities

and often, whil'st further to relieve thirst the food should be

damped. After a cathartic dose, and until the physic has

ceased to operate, even moderate draughts of cold water in many

horses cause griping. Calves and lambs, feverish and purging,

soon kUl themselves if they have free access to water.

As a diluent, water mechanically relieves choking and

coughing ; dilutes corrosive and irritant poisons ; assists the

action of diaphoretics, diuretics, and purgatives ; is mainly

got rid of by the kidneys, lessening acridity of the urine, and

augmenting its watery and solid parts. Tepid water is a con-

venient auxiliary emetic for dogs and pigs. Injected into the

rectum, warm water allays irritability of the bowels and'urino-
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genital organs, and promotes the action of the bowels. Injec-

tion of cold water checks bleeding, produces general reaction,

and occasionally expels ascarides. Injected into the vagina, it

stays the discharge of blood or of leucorrhoea. A good scrubbing

with tepid water/ and soaji is a very essential preliminary to the

successful treatment of mange or scab. It removes the scales

which abound, especially ia inveterate cases, and the subsequent

dressings hence more readUy get at and destroy the parasites.

Water is the important constituent of most emollients.

Hot fomentations relieve tension, tenderness, and pain ; moisten, .

soften, and relax dry and irritable surfaces, Applied early,,

they control or prevent congestion or inflammatory action of

bruises, strains, and severely contused wounds. Mainly by

reflex action, their application externally often soothes internal

parts which have been irritated or inflamed. Thus, fomenta-

tions allay the pain of colic and inflammation of the bowels.

Steaming of the head and throat, in like manner, often relieves'

catarrh, sore throat, and strangles. Such soothing vapours,

medicated, if need be, by laudanum, belladonna, ether, vinegar,

sulphurous acid, or alkaliae hypochlorites, are readily evolved

from a weU-rmade bran mash, placed in a roomy nose-bag, or

by holding the head over a bucketfiJ. of water, from which

steam is driven off by plunging a hot iron into it at short in-

tervals. Several folds of lint or tow, saturated with hot water,

and covered with oiled silk or gutta-percha cloth to retard

evaporation, or a sheet of well-soaked spongio-pUine, are

frequently substituted for fomentations and poultices, and

are usually preferable, especially to the poultices, on accoimt

of lightness, cleanliness, and less tendency to sodden and injure

adjacent parts. Water nearly boiling is a prompt and powerful

cdunter-irritant, especially useful in cattle practice.- It is laved

over the part either with a sponge or piece of flannel or soft

rug. When applied to the chest or abdomen of horses or cattle,

several folds of thick woollen horse-rug are sometimes placed

round the patient, and nearly boiling water from time to time

poured amongst the folds of the rug. The extensive counter-

irritation thus rapidly developed, in careful hands does not

blemish, and frequently proves of service in the first stages of

pneumonia and pleurisy, colic, enteritis, peritonitis, and obstinate

constipation both of horses and cattle.
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Cold -water is a useful refrigerant. When the acute con-

gestion, heat, and tenderness of bruises, strains, and other such

injuries, have been so far abated by hot applications, cold exerts

wholesotne, refrigerant, tonic, and constringing effects. Calico

bandages, constantly wetted, relieve chronic strains, jars, and

windgaUs in the legs of horses.' The cold water treatment is

also serviceable in broken knees, open joints, and circumscribed

burns and scalds ; such wounds should not, however, be

directly wetted, but kept scrupulously covered by folds of

antiseptic wadding constantly wetted. Such continuous irriga-

tion is readily effected through a small vulcanised india-rubber

pipe brought from a supply tank on a higher level. Cold

water similarly supplied also keeps at low temperature the

swabs round the coronets and feet of horses suffering from

laminitis. Cold water dashed over the head and neck is a

powerful stimulant serviceable' in megrims, sunstroke, phrenitis,

convulsions, syncope, and the later stages of puerperal apoplexy

in cattle, as well as in poisoning with alcohol, chloroform,

opium, and prussic acid, and for encouraging respiration in

young animals . that breathe tardily at birth. The shock is

increased when very cold water is used, and when it falls on the

patient from a height of several feet. Ice in smaU fragments

in a bag or bladder exerts similar but more intense effects, and

is serviceable in inflamed and prolapsed uterus and rectum,

and in those violent bleedings which occur at the time or

shortly after parturition. But care must be taken that vascular

parts are not kept too long at such a reduced temperature as

to interfere with their nutrition. Two parts of ice mixed with

one of salt form a powerful freezing mixture of the temperature

-4°, and are applied to prevent too sudden rise of temperature

and gangrene in frost-bite, to arrest circumscribed congestion

and inflammation, to check bleeding, and to stop convulsions.

Four or five minutes' contact with the skin removes sensation,

so that opening of abscesses, neurotomy, and such operations,

can be performed without pain ; but for inducing local

anaesthesia, ether spray is preferable. Dr. Chapman has

taught that the ice-bag applied along the back and loins " not

only exerts a sedative influence on the spinal cord, but also on

those nervous cehtres which preside over the blood-vessels in

an parts of the body ; it partially paralyses them." It appears
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to diminish muscular tension, sensibility,and Secretion, and hence

has been used in tetanus, chorea, epilepsy, cramps, in neuralgic

pains, and in inordinate discharges from the bowels or kidneys.

Baths are important alike for the preservation of health and

the cure of disease. As in human medicine, they are used of

varying temperature. Cold baths range from 36° to 60°,

teraperate from 75° to 85°, tepid from 85° to 92°, warm from

92° to 98°, hot from 98° to 112° ; the vapour bath, especially

if the animal is to breathe the heated air, should not exceed

120°. Few complete veterinary baths are met with in this

country, except in some training establishments, at the Eoyal

Veterinary College at Camden Town, and at Mr. Thomas

Dollar's Hospital at Manchester Street, Manchester Square,

London, where the arrangements for hot, cold, and vapour

baths are particularly good. Tepid baths cleanse the skin,

promote perspiration, allay thirst, and are grateful -to tired and

heated horses. Hot baths stimulate the skin, incite perspira-

tion, raise temperature, and when long continued, quicken and

enfeeble the pulse, retard oxidation, and impede electric

currents through the nerves (Ringer). They soothe animals

subjected to severe muscular exertion, relieve colic and cramps,

benefit chronic skin disorders, arrest colds and attacks of weed,
'

promote the excretion of noxious matters, and thus prevent or

alleviate rheumatism and various forms of blood-poisoning.

Cold baths abstract heat or prevent its excessive formation, are

tonic and stimulant. Under proper control, they are useful in

febrile cases, chorea,, and convalescence from acute disease.

As curative agents, they should rarely be continued for more

than three or four minutes, whilst healthful reaction is

encouraged by careful drying, hand-rubbing, clothing, and, if

need be, by stimulants.

Vapour, Eoman, or Turkish baths, when followed, as they

shordd be, by cold affusion, combine most of the advantages of

hot and cold baths. They are less depressing than the hot,

and produce less nervous shock than the cold bath. They

should not exceed the temperature of 120°. They promptly

cleanse the skin, evoke perspiration, stimulate circulation, and

increase both the destruction and construction of tissue. They

are specially useful in chronic cough, dyspepsia, want of appe-

tite, rheumatism, laminitis, in the shivering cold stage of fever.
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and in disorders depending upon Wood contamination. Pro-
fessor Gamgee thus strongly sets forth their advantage :—" I

unhesitatingly say that we have in the therniEe the most
effectual diaphoretic, the most active depurant, and the most
effectual means of inducing a healthy reaction that we have yet

had at our disposal. It is a great addition to our therapeutic

means. We needed a satisfactory means of acting on the skin

of the lower animals in febrile and other diseases, and we here

have it " {Our Domestic Animals in Health and Disease).
'

Where proper baths cannot be obtained, many of their curative

advantages are secured by rapidly sponging the patient with,

tepid, hot, or cold water. Noxious and irritable matters are

removed from the skin, circulation is equalised, excessive heat

reduced, spasm counteracted. In febrile cases, whether in

horses or cattle, the temperature of the water at first should

not be less than 80° or 85°; the sponging should not occupy

more than three minutes ; the animal should be wisped dry

and immediately clothed. Within two or three hours the

operation may be repeated, especially if the temperature rises

again to 103° or 104°; after the first or second sponging,

temperate water at 60° or 65° may be used; and antiseptics

and stimulants given internally. Such hydropathic treatment

is especially suitable for that large class of eases above noted

as being benefited by the vapour bath. Wet packing, either

with tepid or cold water, is not adopted with veterinary

patients, and is seldom so serviceable as the sponging or bath,

WAX.

Many plants produce wax resembling that furnished from

the glands on the ventral scales of the bee ; but bees' wax is

an animal secretion, and is produced by bees fed exclusively

upon pure sugar. The comb, after removal of the honey,

when pressed, fused in boiling water, strained, and poured

into moulds, constitutes the' yellow wax, or cera flava.

This has a dull yellow colour, a granular fracture, a slightly

sweet and pleasant taste, but no odour or greasiness ; it is

insoluble in cold rectified spirit, but entirely soluble in oil of

turpentine. YeUbw wax, purified by melting with steam,

straining, and decolorising by exposure in thin ribbons for one
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or two weeks to air and sunshine, loses colour and odour, and

becomes white wax, or cera alba. Wax has the specific gravity

•960 to '965, is tough and solid, insoluble in water, soluble in

fixed and volatile oUs, and iu about twenty parts of boiling

alcohol, fuses at about 145°, and readily unites with fats and

resins. Two thirds of its weight consists of myrcin or melissyl

palmitate (C30 Ti^ Cje, Hjj O2), a body analogous to spermaceti

or Chinese wax, insoluble in alcohol, soluble in benzol and in

ether, saponified by alkalies. It further contains 22 per cent

of the crystalline cerotic ^cid or cerin (HCjy Hgg Og ) soluble in

boiling alcohol or ether, but imperfectly saponified by alkalies,

and about 5 per cent of ceroline, a soft acid fat, commuhieatiag

colour and odour, and soluble in cold alcohol The ordinary,

impurities of wax do not interfere with its veterinary uses :

starch may be detected by iodine ; resin, by its separating on

the addition of cold rectified spirit; fatty matters, by their

greasiness and fusibility ; inorganic substances, by their remain-

ing as a residue after the specimen is burnt or melted and strained.

Actions and Uses.—^Wax is more difficult of digestion, and

less nutritive, than fats. It is demulcent and emollient.

Melted with egg or mucilage, it is occasionally prescribed to

correct diarrhoea. Its chief use, however, is to increase the

consistence and ' prevent rancidity of ointments, cerates, and

•plasters. Yellow wax, mixed with hogs' lard, or any of the

bland fixed oils, is much used as a simple ointment, for pre-

serving abraded or irritable Surfaces from air and the germs

floating ia it, protecting the sound skin from acrid discharges,

and preventing corrosive or blistering applications extending

their effects beyond the parts to which their action is to be

limited. The proportion of wax to the fats or oils is regulated

by the rec[uired consistence of the ointment. One part of

yellow wax to four of prepared lard, or two and a half of

almond or other oil, are the proportions usually recommended.

ZINC AND ITS MEDICINAL COMPOUNDS.

Zinc Oxide. Zinci Oxidum. Oxide of Zinc. Zn 0.

Metallic zinc, obtaiued by roastimg thesulphide or carbonate

ores, when alloyed vrith nickel and copper, .yields German silver,

when alloyed with copper, it yields brass. A coating of

Digitized by Microsoft®



ZINC OXIDE AND CARBONATE. 54:3

zinc over iron prevents rusting, and constitutes galvanised iron.

It is a Muish-wMte metal, brittle at low and high temperatures,

but between 213° and 300° it is ductile and malleable. It is

diatomic ; its salts are colourless. They are not precipitated by
hydrochloric acid. Ammonium hydrosulphide precipitates the

white sulphide (Zn S), which is insoluble in acetic acid, but

soluble in the stronger acids. Ammonia solution throws down
the white hydrate (ZnOHaO), which, unlike the aluminum
hydrate, is soluble in excess. Cobalt chloride solution gives a

green colour with zinc salts heated in the blowpipe flame. '

When metallic zinc or the carbonate is exposed to a red

heat, the oxide is produced—a soft, nearly colourless, tasteless,

inodorous powder, insoluble in water, but soluble without

effervescence in acids and in alkalies. When heated it becomes

yeUow ; but if free from iron, nearly loses its colour on cooling.

Actions and Uses.—The chloride, nitrate, and iodide are the

most soluble, most readily diffused, and hence the most active

and corrosive of the zinc salts ; t^e sulphate and acetate are

more energetic than the less soluble oxide or carbonate. Salts

of zinc enter .
the blood probably, as chlorides, lactates, or

albuminates; when given for a long period increase tissue

change, and produce a series of symptoms resembling those

caused by lead, are more rapidly excreted than mercury, lead,

or copper, are removed in small quantity by the kidneys, but

chiefly by the liver and intestinal glands (Bartholow). They

resemble those of aluminum, silver, and copper. They are

corrosive, irritant, astringent, tonic, and antiseptic. As an

astringent tonic, 3ij. to 3iv. oxide has been prescribed for horses

and cattle, grs. v. to grs. x. for dogs. Externally, the oxide in

powder is dusted as a desiccant gentle stimulant and astringent

over the chafed, irritated, and excoriated skin. Eczema rubrum,

and erythema, of which mud fever is a common exainple, are often

benefited by the powder solution or ointment, which, by the

Pharmacopoeia process, is made by mixing with gentle heat

eighty grains zinc oxide and an ounce of benzoated lard.

2iN0 Caebonate. Zinci Carbonas. Carbonate of Zinc.

Calamine, the native carbonate, and an important ore of

zinc, is grayish brown, usually earthy-looking, and effervesces
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with acids. The Pharmacopoeia carhonate—white, tasteless,

and insoluble in water—is made by boiling together nearly-

equal weights of ziac sulphate and sodium carbonate, and is a
.

mixture of carbonate and' oxide with water of crystallisation^

(Zn CO3, 2Zn 0, SHg 0). Its uses are identical with those of

the oxide. An ointment made with one part to four or five of,

lard is occasionally employed.

Zinc Sulphate. Zinci Sulphas. Sulphate of Zinc. AVhite

Vitriol. Zn SO^, 7H2O.

Zinc "blende, the native sulphide, when roasted, yields a

crude sulphate. The Pharmacopoeia salt is got by dissolving

granulated ziac in dUuted sulphuric acid, and getting rid of

any iron or tin by chlorine solution and zinc carbonate. It

occurs in colourless, transparent, long prisms, isomorphous with

those of Epsom salt, with a styptic metallic taste, and is efflor-

escent in dry air. It is insoluble ia alcohol, soluble in less

than its own weight of boiling water, and in about twice its

weight at 60°. Heated, it melts in its water of crystallisation,

six of the seven atoms are expelled ; at higher temperatures it

is decomposed, and oxide is left. Any metallic impurities are

deposited on a strip of metallic ziac placed in the solution.

Actions and Uses.—It is irritant, emetic, sedative, astrin-

gent, antiseptic, and nerve-tonic. It is used externally as a

stimulant, desiccant, astringent, and antiseptic. As with some

other metallic irritants, several ounces are given to horses and

cattle without injury. Orfila found that seven and a half drachms

were vomited by dogs in a few seconds, but produced no lasting

bad effects. When, however, vomiting was prevented by liga-

ture of the oesophagus, much smaller quantities sufficed to

destroy dogs, in about three days, from gastro-enteritis. Thirty

grains in solution, injected into the veins, depressed the action

of the heart and destroyed life in a few seconds (Christison on

Foisons). Emesis, although remarkably prompt and full, is

seldom accompanied by the nausea and depression which follow

tartar emetic. Eepeated doses, absorbed probably as chloride

lactate or albuminate, are detected in the spleen, liver, faeces,

and urine. It does not, like lead or mercury, exhibit any

cumulative action. Two horses had half an ounce each for a
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fortnigkt witliout effect ; but an ounce repeated thrice a day-

impaired the appetite and caused nausea with diuresis (Veteri-

narian, January 1844). As a tonic it resembles, but is inferior

to, iron and copper sulphates. As an astringent in diarrhoea

or dysentery, it is given with opium, but is less effectual than

copper sulphate or lead acetate. Eor arresting spasmodic

diseases in the lower animals it is not so effectual as copper

sulphate, arsenic, or quinige. It checks acute chorea, in dogs

in good condition ; but iron is better in chronic cases associated

with debility. For drying excessive discharges, especially from

the alimentary canal, for checking undue perspiration and

hsemorrhage, frequent small doses are given with sulphuric acid

and opium. As a safe and prompt emetic, it is prescribed for

dogs and pigs to empty the stomach of undigested food, foreign

bodies, or poisons. It is an antidote in poisoning by salts of

lead and barium. Externally, it is much used as a stimulant

and astringent in weakly, over-secreting wounds, in foul ulcers,

simple ophthalmia, relaxed sore throat, irritable conditions of

the mucous membrane of the uterus or vagina, chronic skin

diseases, and iaterdigital inflammation in sheep.

Doses, etc.—As an emetic for dogs and pigs, grs. viij. to^ grs.

XV. are given in two or three ounces of water. As an astrin-

gent and tonic for horses and cattle, 3i. to 3iij- ; for sheep, grs.

X. to grs. XX. ; for dogs, grs. ij. to grs. v. are given either in the

solid or fluid state. Externally, it is used in powder or solu-

tion, usually made with thirty to sixty parts of water. An
ounce each of zinc sulphate and lead acetate, dissolved in a

quart of water, constitutes the White Lotion so familiar in

veterinary practice.

Zinc Chloride. Zinci Chloridum. Butter of Zinc. Zn Cla-

When zinc or its oxide is boiled in hydrochloric acid, the

' solution evaporated to dryness, and the .
residue melted, there

remains the grayish-white, opaque, waxy-looking, deliquescent

chloride, usually moulded into sticks, with an astriagent metallic

tas]te, and soluble in water, alcohol, and ether.

Actions and Uses.—It is an irritant and corrosive poison

;

medicinal doses are astringent, tonic, and antiseptic. Extern

naUy, it is applied as a caustic, stimulant, and astringent. It

., 2n
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is also in use as a general antiseptic, disinfectant, and deodor-

iser. It is not administered iaternally. As an energetic

caustic it resembles butter of antimony ; is used to control

luxiiriant granulations, unhealthy ulcerations, and foot-rot in

sheep, and for such purposes is sold in pencils similar to those

of silver nitrate, To remove malignant growths and slough

away the cartilaginous secreting surfaces of fistulse, ziac

chloride is introduced, usually mixed with one or two parts of

flour made into a paste with water^ or gently heated with two

parts of gutta-percha. ISTot liable to get absorbed, it cannot,

like arsenic or mercury salts, do constitutional^mischief. Freely

dissolved in water, it is a capital stimulant, astringent, and

antiseptic, an effective dressing in most varieties of eczema,

alike in horses and dogs, a good application for foot-rot in

sheep, a useful wash f6r destroying ticks and other skin vermin.

Mr. Campbell De Morgan uses for human surgical purposes forty

grains to an ounce of water, and recommends it especially for

fistulous wounds, for ragged, irregular surfaces not easily got at

by solid caustics, where repeated dressings are inadmissible,~and

the volatile carbolic acid cannot be conveniently replaced. As
an antiseptic, zinc chloride is as effectual and cheaper than ferric

chloride. It stands next to the tar acids for preserving meat

and other organic matters ; is serviceable for keeping animal

tissues for dissection ; and in the presence of much water is

superior to carbolic acid, as well , as to corrosive sublimate,

arsenic, and indeed, all known antiseptics. . Although prompt

and effectual in preventing or arresting putrefaction, it is not

so ready a deodoriser as the permanganates, chlorine, iodine, or

sulphurous acid. Concentrated solutions have the disadvantage

of producing with decomposing organic matters, disagreeable-

smelling, fatty acids. Sir William Burnett's Disinfecting and

Antiseptic Pluid contains 2 5 grains zinc chloride in every fluid

drachm, and is ordered to be used in the proportion of one pint

,

to five gallons of water.

Zmc Acetate. Zinci Acetas. Acetate of Zinc.

Zn 2C2 Hg O2, 2H2 0.

Zinc acetate is prepared by dissolving metallic zinc, its

oxide or carbonate, in diluted acetic acid. When three-quarters

Digitized by Microsoft®



STIMULAIiTT AND ASTEINGENT. 547

of an onince of zinc siilpliate and an ounce of lead acetate are

dissolved in a pint of water, mutual decomposition ensues, leaA

sulphate is precipitated, zinc acetate remains in solution, which,

if decanted or filtered, constitutes the White Lotion so exten-

sively and successfully used by the late Professor Pick. For

most stimulant and astringent purposes, this strong lotion

requires dilution with at least another pitit of water. ' Zinc

acetate crystallises in colourless, odourless, pearly, rhomhoidal

plates, which have a sharp, disagreeable, metallic taste, are

readily soluble ia water, and when heated with sulphuric acid,

evolve the characteristic acetous odour.

ActioTbs and Uses.—The acetate closely resembles the sul-

phate. It is emetic and a nerve tonic, but is seldom used iater-

naUy. Externally, as a stimulant and astringent, it promotes

the healing of wounds, dries excessive serous and pustular dis-

charges, relieves erythema, eczema, and impetigo, and combats

conjunctivitis and other superficial inflammations. Professor

TUson {Veterinary PharTnacopwia) recommends a solution for

saturating at short intervals the wash leather bandages applied

to the jarred, swoUen legs of hunters. According to the pur-

poses for which it is used, two to twenty grains are dissolved

in the oimce of water.
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INDiEXES.

I. INDEX OF DISEASES.

Aboetion : Slipping ; Prematvue Birth.

Perfect quiet.

Sloppy laxative food. ,

Opium ; belladonna.

Tonics.

Cleanliness.

Disinfectants.

Isolation from pregnant animals.

Abscess : Swelling, containing Serum
or Pus.

Fomentations ; Poultices.

"Water dressing.

Counter-irritants.

Knife ; Cautery.

Carbolic acid tessiag.
Stimulating injections.

Sulphites, calcium and potassium
sulphides, tonics, salines, inter-

nally.

ACABI.
Soft soap and alkalies.

.

Sulphur and sulphur iodide.

Carbolic acid ; Tar oils.

Corrosive sublimate.

Arsenic.

Stavesacre.

Tobacco.

Linseed and other oils.

AoiDiTT OF Stomach.
Miaeral acids.

Alkalies, their carbonates and bicar-

bonates.

Chalk ; Magnesium carbonate.

Bismuth.
Nux vomica, strychnine, or bitters.

Acne : Pimples.

Fomentations ; Poultices.

Zinc chloride solution.

Salines.

Sulphur ; Arsenic ; Alteratives in-

ternally.

Aftbe Pains : Heaving.

Eemove clots from uterus.

Ea,ise hiud quarters.

Clysters of tepid linseed tea, and

laud^i'um or belladonna.

AFTBa Pains—Continued.

Syringe out uterus with Carbolic

acid, Condy's fluid, and anodynes.
Belladonna ; Opiuni ; Chloroform.
Laxatives.

Draw away mUk.
Amaueosis : Gutta Serena ; Glass

Eye.

Cathartics.

Blisters ; Setons.

Tonics.

Diuretics.

Nux vomica or strychnine.

Anemia : Bloodlessuess.

Iron and copper salts.

Gentian
; .
Quinine ; Bitters.

Salines.

Mineral acids.

Generous diet.

Alcohol.

Pure air ; Exercise.

Aneurism : Arterial tumour.
Pressure ; Truss ; Bandages.
Acupressure.
Electrolysis.

Catgut ligature.

Potassium iodide.

Anglbbereies ; see also AVarts.

Remove with knife, or torsion.
_

Eemove with ligature or caustic.

Anthrax of Pigs ; Hog Cholera

;

Blue Disease ; Carbuncular

Fever.

Emetics.

Laxatives; Clysters.

Cooling sloppy diet.

Antiseptics ; Sodium sulphite.

Sulphurous acid sponging.

Comfortable airy quarters.

AtHTHA : Vesicles in Mouth ; Thrush.

Alum ; Borax.

Potassium chlorate.

Oxymel; Glycerin.

Sodium sulphite ; Condy's fluid.

Laxatives.

Cooling digestible food.
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550 INDEX OF DISEASES.

Apoplexy, Paetueibnt : Milk Fever
in Cows and Ewes.

Bleed in very earliest stage.

Cathartics active.

SaUs and croton.

Diluents ; Avoid solid food.

Body and legs rubbed and clothed.

Use catheter.

Ice or refrigerants to head and neck.

Linseed gruel frequently by stomach-
pump and clyster.

Ammonia ; Ether ; Alcohol.

Remove milk every hour.

Ealse hind quarters, place on ster-

num, keep up head.

Rubefacients to spine.

Apoplexy, Splenic, in Cattle and
Sheep.

Bleed in earliest stage.

Cathartics.

Sodium sulphite ; Other antis^tics.

Setons.

Aktekitis : Inflammation of Arteries.

Rest.

Alteratives ; Salines.

Aethkitis: Inflammation ofjoints.; see

Open Joint and Synovitis.
AscAEiDES; see also FiLAEiiB and

Worms.
Turpentine and oil.

Salines and bitter tonics.

Clysters of turpentine^ lime watw,
quassia, or ether;

Ascites : Abdominal Dropsy.
Diuretics.

Purgatives.

Oil of turpentine.

Jaborandi ; Digitalis.

Rubefacients and friction.

Trocar and canula.

Asthma.
Ether and belladonna.

Chlorodyne.
Chlorofonn inhaled.

Amyl nitrite inhaled.

Morphine and atropine subcutaue-
ously.

Arsenic.

Regular digestible diet.

Atheroma : Arterial d.egeneration.

Liberal oleaginous dietary.

Iron salts and tonics.

Avoid over-exertion.

Barrenness.
Change of diet and surroundings.

Alteratives ; Potassium iodide.

Tonics.

Bellones: Tumour in Throat of

Horses.

Excise tumour by knife or ligature.

Bites or Insects.
Ammonia solution.

Potassium hydrate solution.

Carbolic acid.

Prussic add and chlorofonn.
Bladder, Ibeitable,

Diluents ; Linseed.

Alkalies.

Laxatives.

Anodyne clysters.

Belladonna and opinm.
Milk diet.

Black Leg j see Quarter Evil.
Bladder, Inflammation of ; see

Cystitis.

Blbeding ; see HiSMOEBHAeE.
Boe Spavin.

Rest ; High-heded shoe.

Fomentation.
Cold water.

Spring truss.

Counter-irritatiwi.

Firing iron ; Seton.

BoiiiS ; see also Abscess.
Foment ; Poultice.

Belladonna.

Carbolic dressing.

Counter-irritants.

Laxatives.

Sulphites and chlorates.

Calcium sulphide.

Bone Spavin ; see Spavin.
BOTS.
Turpentine and oils.

Quassia and bitters.

Hydrochloric acid.

Copper sulphate and arsenic.

Bowels, Inflammation of; see

Enteritis.
Beain, Inflammation of ; see Pheb-

nit^s.

Beaxy in Sheep : Gastro-Enteritis.
Oil,, calomel, and laudanum.
Salines;

Antiseptics.

Counter-irritation to abdomen.
Broken Knees.

Cleanse thoroughly.
If flap of skin raised, stitches or

srature sometimes useful.

Tie up head.

Cold water dressings.

Carbolic dressings.

Perfect rest.

Splints.

Slings.

Blister.

Broken Wind in Hoeses.
Relieved by careful dieting.

Damped food.

Laxatives occasionally.
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Broken Wind in Hoeses-
Salines.

Chalk ; Whiting.
Professor Dick's coiigh, balL

Bronchial Filam^ ; see Filabij),
Bkonchial.

Bronchitis : Acute Inflammation of
Air-Passages.

Water vapour inhaled.

Mustard to throat and sides.

Ether and belladonna.

Medicated inhalation with carbolic

and sulphurous anhydride.
Soft but nutritious diet.

Salines.

Aconite.

AlcohoL
Ammonium salts.

Chloral hydrate.

Warm clothing, but cool air.

Bronchitis, Chronic.
Cantharides blisters.

Linseed and other oleaginous food,

Alcoholic stimulants.

Oil of turpentine.

Tar, in bolus and inhalation.

Bronohocblb ; Enlarged Thyroid.
Iodine.

Potassium iodide. '

Bruises.
Foment ; Poultice.

Cold water dressings.

Befrigerauts.

Carbolic dressings.
' Lead acetate and astringent solutions.

Belladonna.

Brushins or Intekfeking.
Careful shoeing.

Well-fitting boot.

Improved condition.

Burns : Scalds.

Carbolic dressing.

Exclusion of air.

Cotton wool.

Carron. oil.

Salicylic and bpracic acids.

Silver nitrate.

Bustian Foul : Chronic Rheumatism
in Cattle and Sheep.

Poultice ; Foment.
Lead acetate and vinegar solution.

Aconite and belladonna lotion.

Purgative ; Salines.

Tonics ; Oil of turpentine ; Stimu-
lants.

Calculi, Biliary.
Purgatives.

Morphine and atropine hypodermi-
cally.

Salines.

Calculi,, Urinary : Lithiasis ; Gravel.

.

Alkalies ; Alkaline bicarbonates.
Diluents.

Soft laxative food.

Anodyne clysters.

Belladonna and opium. *
Lithotomy ; Lithotrity.

Cancer.
Knife.

Carbolic dressing.

Caustics.

Generous diet.

Canker of Horse's Foot,
Efimove diseased surface.

Nitric acid.

Zinc chloride solution.

Silver nitrate.

Tar and tow.

Firm pressure.

Carbolic acid.

Tonics and salines.

, Liberal diet.

Canker of Ear ; see Otorrhcba.
Capped Hock in Horse.

Stimulate by cantharides liniment,

or mercury iodide ointment.
Shoe raised at heel.

Apply pressure.

Evacuate serous abscess.

Inject cavity with iodine or astrin-

gents.

Infriction daily of soft soap.

Caries of Bone.
Excision of diseased tissue.

Free vent by producing slough.

Actual cautery.

Cataeact.
Extraction.

Belladonna ; Atropine solution.

Alteratives and salines.

Catarrh : Cold in Head ; Coryza.

Steam head.
'

<

Extra clothing ; Hood.
Cool air ; Laxative.

Salines ; Ammonium acetate.

Stimulate throat externally.

Chokino.
Oil or linseed tea.

Remove any foreign body by hand.

Probang.
Gut into gullet and extract obstruc-

tion.

Colic : Gripes ; S^asm of bowels. ,

Purgative in solution.

Clysters of warm water.

Hand-rubbing.
Gentle exercise.

Mustard to abdomen.
Ether and opium.

Oil of turpentine.

Ammonia solution or carbonate.
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Colic—

i

Belladonna.

Chloral hydrate.

Tohacco smoke clysters.

Morphine and atropine, suboutane-
ollsly.

Cholera.
Laxatives ; Castor oil and laudanum.
Chloral hydrate.

Lead acetate and opium.
Tannic and gallic acids.

Mineral acids.

Ice bag to spine.

Morphine subcutaneously.

Chorea : St. Vitus' Dance.
Chloral hydrate.

Iron salts.

Laxatives.

Arsenic.

Cold sponging.

Valerian.

Zinc and silver salts.

Liberal dietary.

Eemove worms.
Coma : Stupor.

Cold affusion.

Ammonia, inhalation and subcutane-
ously.

Mustard.
Congestion.
Equable pressure.

Stimulant, local.

Stimulant, general.

Belladonna ; Ergot.

Congestion of Lungs.
Cool air.

Warm clothing for body and limbs.
• Ammonia solution or carbonate.

Ether ; Alcohol ; Oil of turpentine.

Mustard to sides.

Cateful abstraction of blood.

Congestive Fever op Cattle and
Sheep ; see Quarter Evil.

Conjunctivitis : Inflammation of

Mucous Membrane of Eye.
Remove irritant.

Foment.
Silver nitrate or other astringent.

Belladonna or atropine.

Citrine ointment.
Laxatives. .

Blister orbit ; Seton.

Constipation : Torpidity of Bowels.
Purgatives.

Laxative clysters.

Aloes, oils, and calomel for horses.

Salts ; Croton and gamboge for

cattle.

Calomel and jalap, castor, and lin-

seed oils, and emetics for cami-
Tora.

Constipation—Continued.

Oil ofturpentinebymouthandrectum.
Tobacco enemata.

Laxative diet.

Nux vomica.
Electricity.

Consumption, Pulmonary ; see

Phthisis Pulmonalis.
Convalescence.

Easily digested nutritive food.

Eggs and milk.

Alcoholic stimulants.

Bitters ; Tonics ; Mineral acids.

Convulsions : Fits.

Chloral hydrate.

Chloroform.

Potassium bromide.
Ammonia.
Cold affusion.

Morphine and atropine subcutane-

ously.

Corns in Foot oi' Horse,
Pare.

Remove pressure.

Light shoe with wide web.
Poultice.

Nitric acid.

Shoe strong feet with tips.

CoKYZA : Cold in Head ; see Catarrh.
Cough.

Chloroform ; Chlorodyne.
Belladonna ; Opium..
Ether.

Steaming head ; Soothing or astrin-

gent gargles.

Counter-irritation ; Mustard.
Pure air.

Comfortable housing and clothing.

Laxatives.

Balsams, demulcents.

Cough, Chronic, op Horses.,
Careful dieting.

Food damped.
Epsom salt occasionally.

Professor Dick's recipe.

Belladonna extract ; Camphor and
prussic acid.

Mustard ; other counter-irritants.

Seton.

Crib-biting.
Iron stable fittings.

Spiked coUar strap.

Chalk and antacids.

Curb : Sprain or Injury of straight

Ligament of Hock.
Foment.
Lead acetate solution ; Refrigerants.

Counter-iiTitants.

Mercury red iodide ointment.
Firing iron.

High-heeled shoe.
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Cow-Pox ; see Yamola Vaccina.
Cystitis : Inflammation of Bladder.

Aconite ; Belladonna ; Opium.
Laxatives.

Bugs WTung out of toiling water, or
sheepskin to loins.

. Emollient anodyne clysters.

Linseed tea ; Barley water ; Alkalies
and Diluents.

Debility.
Easily assimilated nutritive food.

Alconolic stimulants.

Calcium phosphate.

Sodium sulphite.

Iron salts.

Good nursing.

Delirium. ,

Cold afifu^sion.

Laxatives.

Belladonna ; Chloral hydrate.
Blood-letting.

Dentition Fever.
Soft laxative food.

Best ; Pure air.

Lancing of gums.
Bemove irregular temporary teeth.

Diabetes Insipidus : Polyuria.

Iodine with potassium iodide.

Iodine with iron sulphate.

jDlABBTBS, SACCAEHINE.
Soup ; Cooked animal food.

Acids.

Opium.
Iodine.

DiARRHCBA : Scouring.

Laxatives.

Chalk and bitters.

Oak bark or tannin.

Opium and lead acetate.

Starch gruel and opium clysters.

Digestible light diet.

Min^al acids and metallic astrin-

gents.

I^ux vomica ; Ergot.

Antiseptics.

DlSL(5cATloNS : Luxations.

Eeduce.

Eetain in position by splints, band-

ages, or plasters.

Abate inflammation by fomentations

or cold water.

Distemper in Dogs.
Emetic.

Gentle laxative.

Milk diet.

Salines.

Belladonna.

Ether ; AlcohoL
Iron salts.

, Antiseptics internally.

Distemper in Dogs—Continued.
Counter-irritants.

Disinfectants.

Dropsy.
Bemove vascular obstruction.

Diuretics ; Laxatives. .

Potassium iodide ; Digitalis.

Friction, and other external stimu-
lants.

Sweet spirit of nitre ; Oil of turpen-
tine ; 'and other stimulants inter-

nally.

Dysentery.
Occasional laxatives.

Opium and mineral astringents.

Gallic and tannic acids,

Starch gruel and laudanum clysters.

EasUy digested food.

Dyspepsia : Indigestion.

Careful dietary.

Acids ; Bitters.

Sulphites.

Laxatives.

Alcohol. .

Alkalies and chalk.

Nux vomica.
Dyspn(EA : DifBcult Breathing.

Chloroform ; chloral hydrate.
Morphine and atropine subcutane-

ously.
• Belladonna extract and ether.

Mustard and counter-irritants.

Tracheotomy.

Eczema : Tetter.

Laxatives.

Diuretics.

Salines ; Alkalies. '

Arsenic.

"Lead acetate lotion.

Zinc oxide.

Tannin.
Empyreumatio oils.

Eczema Bubeum of Dogs: Red Mange.
Avoid heating food such as oat-

meal.

Laxatives.

Zinc oxide ointment.

Tannin.
Antiseptics and arsenic.

Elephantiasis ; Chronic "Weed.

Laxatives.

Diuretics.

Salines ; Iodine.

Friction ; Stimulants.

Counter-irritation.

Empyema -. PuS in Chest.

Carbolic acid.

Sulphurous acid and sulphites.

Iodine.

Drainage tube.
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Emphysema : Pneumatosis ; Wind
Swelling,

Puncture.
_

Pressure.

Counter-irritation.

Diuretics.

Tonics ; Arsenic.

Entemtis : Inflammation of Bowels.
Laxatives.

Aconite.

Calomel and laudanum.
Foment ; Eugs wrung out of hot

water.

Mustard to abdomen.
Anodyne clysters.

Belladonna and opium.
Morphine and atropine suhcutaue-

ously.

Enteopium : Inversion of Eyelids.

Excision of elliptical portion of lid.

Metallic suture.

Caustic.

Antiseptic dressing.

Epilepsy : Fits.

Bowels in order.

Worms removed.
Digestible nutritive diet.

Iron and arsenic.

Potassium bromide.
Amyl nitrite.

Cold afifusion.

Epizootics.
Destroy disease germs by carbolic or

sulphurous acids.

Separate infected subjects.

Sponge sick and healthy with sul-

phurous or carbolic solutions.

Administer sodium sulphite, carbolic

acid, and antiseptics.

Enjoin cleanliness.

Use disinfectants.

Epizootic Aphtha : Aphthous or

Vesicular Epizootic ; Foot-and-
Mouth Disease.

Soft laxative,food brought to patient.

Cleanliness.

'

Comfortable soft lodging.

Gargle with hydrochloric acid and
treacle.

Alum and potassium-chlorate gargles.

Condy's fluid for mouth, udder, and
feet.

Lead acetate solution.

Milk cows frequently.

If teats tender, use syphon.
Ebysipelas.

Laxatives.

Aconite, one or two doses.

Hot fomentations.

Salines ; Potassium chlorS,te.
,

Ferric chloride and other styptics.

Eeysipblas—Continued.

Alcohol ; Ether ; Oil of turpentine.

Ergot.

Belladonna and aconite lotion.

Silver nitrate.

Carbolic acid.

Erythema: an inflammation oftheskin.

Laxatives ; Salines.

Fomentations ; Emollients.

Zinc oxide powder ointment or solu-

tion.

Lead and zinc acetates.

Silver nitrate.

Arsenic and quinine internally.

Exostosis : Deposit of Bone.
Fomentations.
Cold applications.

Counter-irritants.

_ Mercury iodide ointment.
Firing iron.

Periosteotomy. .

Laxatives ; Febrifuges.

Fainting.
Fresh air.

Removal of pressure from neck.
Ammonia in vapour and solution.

Alcohol and ether.

Amyl nitrite.

False Quartbk df Foot of Hokse.
Close and secure any wound.
Bar shoe to relieve pressure.

Blister coronet.

Faboy of Horses.
Buds dressed with mercury iodide

ointment.
Iron and copper sulphates ; Arsenic.

Salines.

Liberal diet and fresh air.

Separate from healthy animals.

Slaughtered by order of Council.

Faedel-bound : Impaction of Third
Stomach of Cattle and Sheep.

Epsom and common salt.

Calomel ; Croton.
Aromatics and treacle.

Diluents.

Stimulants externally and internally.

Favus : Honeycomb Ringworm.
Soft soap and water.

Iodide of sulphur.

Iodine solution or ointment.
Zinc chloride solution.

Corrosive sublimate.

Silver nitiute.

FiLARiiE, Bronchial : Strongalus fila-

ria.

Oil of turpentine in milk or oU.
Lime water.

Sulphurous and chlorine inhalation

and solution.
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FiLAKiiE, Bronchial—Contirmed,
Chloroform inhalation.

Liberal dietary.

Change from old grass.

FiSTULiK.

Cut open sinuses.

Dependent opening.

Seton.

Carbolic dressings.

Astringents.

Corrosive sublimate plug.

Pressure to keep granulations in con-
tact.

Fleas : Pulex irritans.

Soap and warm water.

Turpentine and oil.

Aniseed oil.

Persian insect powder.
Tobacco water.

Stavesacre.

Pine sawdust for dog's bed.
Fltjke Woem in Sheep ; see Hydatid

IN Liver.
Fly Blow in Sheep.

Corrosive sablimate solution.

Turpentines.

Tar oil.

FooT-EoT IN Sheep.
Eemove diseased horn.

Mercury nitrate solution.

Mtric acid.

Turpentine and oil.

Silver nitrate.

Zinc chloride.

Carbolic acid.

Foul in the Feet op Cattle ; see

also Bustian Foul.
Foment ; Poultice.

. Carbolic dressings.

Zinc chloride.
'

Generous diet.

Salines and tonics.

Amputation.
FoiTNDER ; see Laminitis.
Fraotubb.
Bones in apposition.

Splints of leather or block-tin.

Bandages dry and starch.

Hest ; Slings.

"Wounds treated in usual way.

FaiAGiLiTirs or Mollitibs Ossium.

Liberal oleaginous dietary.

Calcium phosphate.

Tonics.

Frost Bite : Gelatio.

. Turpentine and oil.

Soap liniment.

Friction.

Mustard.
FUNGtrS HiEMATODES.
Eemove with knife.

Fungus H^imatodbs—ContwMd.
Stay bleeding with hot iron.

Dress with carbolic acid.

Equable pressure.

Gangrene : Mortification.

Sulphurous acid lotion.

Carbolic dressings.

Iron salts t internally.

Copper sulphate.

Alcohol ; Stimulants.

Antiseptics ; Sodium sulphite ; Pot-

assium chlorate.

Remove dead portions with knife.

Garget ; see Mammitis.
Gastric or Typhoid Fever ' in

Horses.
Calomel and laudanum.
Salines.

Alcohol and stimulants.

Belladonna and opium.
Iron salts.

Mineral acids.

Rest and quiet.

Warm clothing ; Bandage legs.

Soft digestible food.

Sponge with sulphurous acid.

Rubefacient over abdomen.
Glanders in Horses.

Incurable ; Immediate slaughter.

Life may be prolonged by generous

diet.

Copper sulphate and arsenic.

Glass Eye ; see Amaurosis.
Glaucoma : Disease of Vitreous Hum-

our of Eye.

l^ot amenable to treatment.

Atropine and astringent lotions.

Glossantheax : Blain in Cattle.

"Wash mouth with sulphurous acid

solution or Condy's fluid.

Hydrochloric acid and treacle gargle.

Cathartics.

Silver nitrate.

Soft nourishing food.

Glossitis : Inflammation of Tongue.

Oxymel.
Treacle and vinegar.

Mild astringents.

Soft food; Scarify.

GoNORRHCEA ; See also Urethritis.

Metallic astringent injection.

Salines ; Alkalies.

Diluents.

Fomentations.
Laxative and anodyne clysters.

_

Grapes : Inflammation of Skin of

Horses' Heels.

Remove by hot iron or caustics.

Zinc sulphate or chloride solution.

Carbolic acid dressing.
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Grapes—Continued.

Laxative diet.

Sulphur, arsenic, and salines inter-

nally.

Gbeasb : Eczema Impetiginodes.

Salines ; Arsenic.

Zinc sulphate and lead acetate lotion.

Carbolic acid dressings.

Sulphurous acid.

Poultices.

Grogginess ; see Navicular Disease.

HEMATURIA : Bloody Urine.
Laxatives.

Belladonna and opium.
Fresh sheepskins to loins.

Sulphuric acid.

Iron salts.

Lead acetate.

Turpentine oil.

Gallic acid ; Ergot.

HEMATURIA : Eed Water in cattle.

Saline purge.

Iron salts.

Turpentine.

Stomachics and hitters.

Ammonium chloride.

HiEMOERHAGB : Bleeding.

Secure bleeding vesseL
Pressure ; Plugging ; Ligature.

Styptics.

Cold ; Ice.

Cautery.

Lead acetate and opium internally.

Sulphuric and gallic acids.

Turpentine ; Ipecacuan.

Ergotine subcutaneously.

Heart, Irritable.
Digitalis.

Belladonna.
Aconite.

Rest.

.

Digestible, rather concentrated, food.

Hepatitis : Inflammation of Liver.

Cathartic.

Salines.

Aconite.

Ammonium chloride.

Laxative diet.

External stimulation.

Hernia, Inguinal or Scrotal :

Rupture.
Taxis from scrotum and rectum.
Opium in large doses.

Anaesthesia.

Tobacco-smoke clysters.

Ice ; Refrigerants.

Cast patient.
' Liberate herniated bowel by enlarg-

ing internal ring.

Covered operation in entire animal.

Herpes : Patches of Vesicles.

SaUnes.

Sodium sulphite.

Lead acetate solution.

Sulphurous, acid solution.

Silver nitrate ointment.

Calomel ointment.

High Blowing in Horses.
Atropine and morphine subcutan-

eoxisly.

Rubefacients over frontal sinuses and
throat.

Syringe nostrils with astringents.

Nasal pad.

HoosE IN Calvss ; see Filarmi,
Bronchial.

HovEN IN Cattle : Distension of First

Stomach.
Ammonia and ether.

Turpentine and alcohol.

Exercise and friction.

Probang.
Opening through abdominal walls, i

Cathartic.

Hydatid in Brain of Sheep or

Cattle : Coenurus cerebralis.

Trocar and canula.

Hydrocele : Dropsy of Scrotum.
Trocar and canula.

Injection of iodine or astringent.

Hydrocephalus : Dropsy of Brain.
Generous oleaginous diet.

Calcium phosphate.

Irpn salts (iodide) ; Tonics.

Trocar and canula.

Hydrophobia ; see Rabies.
Hydrothorax ; "Water in Chest.

Salines ; Potassium iodide.

Rubefacients ; Mustard.
Trocar and canula.

Diuretics.

Tonics and stimulants.

Hysteeitis : Inflammation of Uterus.
Laxatives.

Fomentations to loins.

Fresh sheepskins.

Aconite and opium.
Belladonna, by mouth and injection.

Syringe with tepid water and Conwy's
fluid, sulphurous acid, or astnn-
gents.

Immobilite : Shivering ; Crick-back.
Light work without weight on

back.

Occasional rubefacient along spine.

Sling at night.

Nux vomica and strychnine.
Impetigo : Crasta Labialis.

Laxatives and salines.

Zinc oxide ointment.
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Impetigo—Continued.
Mercury nitrate ointment.
Glycerin of tannin.

Indigestion ; see Dyspepsia.
Indigestion, Acute, oe Hoeses :

Stomach, or Grass Staggers.
Aloes m solution.

Calomel. '

Oil of turpentine.

Ammonia ; Alcohol ; Ether.

Hot fomentations to abdomen.
Hand-rubbing; Mustard.
Gentle exercise.

Frequent laxative stimulant clysters.

Inflammation, Acute.
Fomentations.
Poultices.

Refrigerants.

Cathartics ; Salines.

Aconite ; Sedatives.

Antiseptics ; Alteratives.

Sloppy food ; Diluents.

Inflammation, Chkonic.
Refrigerants.

Counter-irritants.

SaUnes ; Antiseptics.

Liberal dietary.

Linseed and fatty matters.

Bitters and tonics.

Stimulants.

Inflammatory Fevek.
Laxatives; Salines.

Clysters.

Antiseptics.

Aconite.
'

Calomel and opium.
Remove or soothe any local irritation.

Pure air.

Sloppy food.

Diluents.

Influenza in Houses.
Salines.

Laxative nutritive diet.

Pure cool air.

Rug and bandages.
Alcohol ; Ammonia.
Ether and belladonna.

Mineral acids and bitters.

Mustard.
Sponging with sulphurous acid or

Condy's fluid.

intekdigital inflammation in
Sheep.

Zinc sulphate solution.

Silver nitrate.

Carbolic and tar dressings.

Laxative diet.

Avoid beans and forcing food.

Remove from wet pastures.

Imtis.
Cathartics.

Ieitis—Contmued.
Calomel and opium.
Salines.

Belladonna or atropine.

Dark box.

Seton.

Jaundice : the Yellows.
Laxatives.

Aloes and calomel.

Salines ; Glauber salt.

Oil of turpentine ; Stimulants.

, Mustard over region of Uver.

Kennel Lameness : Rheumatism. ;

Cistor oil.

Clysters.

Alkalies.

Salicylic acid.

Flannel wrung out of hot water to
joints or I'oins.

Soap and turpentine liniment.
Potassium iodide.

Tonics.

Comfortable dry lodgings.

Knees, Bkoken ; see Beokbn Knees.

Laminitis : Acute Founder of Horses.
Shoes removed.
Hot fomentations and poultices.

Bleed from toe.

Aconite.

Laxative clysters.

Vapour bath.

Blisters to coronet.

Frog setons.

Neurotomyl
Lampas : Congestion of Gums and

Palate of Horses from Teething,

Soft food.

Astringent wash.

Scarify.

Laryngitis: Inflammation of Larynx.
Steaming of head and throat.

Hydrochiorio acid and treacle gargle.

Sulphurous acid inhalation.

Aconite.

Calomel and opium.

External stimulants.

Cathartics.

Tracheotomy.
Leucoma : Opacity of Cornea.

Silver nitrate.

Generous diet,

Tonics.

Leuooerhcea : Fluor Albus ; the

Whites.
Laxatives.

Syringe uterus with tepid water.

Syringe with zinc sulphate.

Turpentineandcantharides internally.
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LiOE : PedicuK.

Essential oils.

Corrosive sublimate solution.

Zinc cMoride diluted solution.

Stavesaore decoction.

Sulphur iodide liuiment.

Tobacco water.

LiOHEir : Papular Eczema ; Rat tails.

Mercurial ointment.

Mercury nitrate ointment.

Tar ointment.

Arsenic and alkalies internally.

LiTHlASis : Gravel ; see Calculi and
Ueinaky Deposits.

Look Jaw ; see Tetanus.
'LoupiNa III in Sheep : Inflammation

of Brain and Spinal cord.

Laxatives ; SaUnes.
Change of pasture.

Sodium sulphite with food.

Luxations ; see Dislocations.

Lymphangitis : Weed ; Shot of Grease

in Horse.

Fomentations.
Purgatives and Aconite.

Clothing for body.

Alteratives and antiseptics.

Diuretics. ,

Eest or gentle exercise.

Mad Staggers ; see Phbenitis.

Maggots ; the Ely.

Turpentine and oil.

Corrosive sublimate solution.

Mallenders ; see also Eczema and
Psoriasis.

Soft soap and water.

Mercury nitrate ointment.

Tar ointment.

Laxatives and salines internally.

Mal-Nuteition.
Liberal oleaginous dietary.

Calcium phosphates.

Iron salts ; Iron iodide.

Alteratives ; Antiseptics.

Tonics ; Alcohol ; Stimulants.

Mammitis : Garget ; Inflammation of

TJdder.

Cathartic.

Aconite ; Salines.

Fomentations.
Poultices of spent hops.

Support.

Frequent milking.

Teat syphon.
Belladonna.

Mercurial liniment.

Open abscesses.

Amputate gangrenous quarters.

Makge : Irritation caused by Parasites

of Genera Sarooptes, Dermato-

Mange—Contijmed.

dectes, and Symhiotes ; see also

Eczema Rubrum.
Destroy aearus.

Soap and water scrubbing.
Sulphur iodide ointment.
Stavesaore solution.

Corrosive sublimate solution.

Carbolic dressing.

Mange, Follicular or Pustular.
Shaving affected parts.

Scrubbing with soap and water.

Creasote alkali and oil.

Nourishing food.

Occasional laxatives.

Megrims : Vertigo ; Giddiness.

Remove pressure from neck.
Cold affusion.

Laxative diet.

Cool stable.

Arsenic and tonics.

Melanosis : Black Cancer.

Remove by knife or caustic, i

Dress with antiseptics.

Metritis ;• Inflammation of Uterus and
Bowels after Parturition.

OH and laudanum.
Aconite.

Anodyne clysters.

Antiseptic and anodyne injections.

Fomentations, hot cloths and sheepi

skins to loins.

Belladonna and opium.
Chloroform and ether.

Moon Blindness ; see Ophthalmia,
Periodic.

Mortification ; see Gangrene.
Mud Fever ; see also Erythema.

Rest.

Fomentations.
Laxatives ; Salines.

Zinc oxide ointment.

Lead acetate solution with oil.

Glycerin carbolate.

Mumps ; see Vivib.
Murrain : Foot-and-Mouth Disease

;

see Epizootic Aphtha.
Myositis :> Inflammation of Muscle.

Rest.

Foment.
Cathartic.

Rubefacient.

Galvanism.
Nux vomica.

Nasal Gleet : Ozsena.

Blister over sinuses.

Remove faulty teeth.

Zinc chloride injections.

Sulphurous acid inhalations.

Bleaching powder scattered in box.
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Kasax Gleet—Continued.
Copper sulphate and arsenic.

Turpentine drenches.

Trefine sinuses.

Navioulak Disease : Grogginess.
Remove shoes.

Hot poultices.

Best.

Cold wet swabs.

Cathartic.

Laxative diet.

Mildly blister coronet.

Frog setons.

Neurotomy.
Diminish concussion by shoeing with

leather ; Shoes thick in quartei's,

thin at toe and heels.

NEBULa: OF COKNEA.
Silver nitrate.

Ndceosis : Death of Bone.
' Removal of sequestrum.

Antiseptic dressings.

Nettie Rash : Urticaria; seeSuBPEiT.
Nephritis : Inflammation of Kidney.
' Linseed ; Barley water ; Diluents.

Alkaline bicarbouates.

Anodyne clysters.

• Fomentations ; Mustard or fresh

sheepskins to loins.

Aconite.

Gentle laxative.

Belladonna ; Opium ; Camphor.

Obstruction of Bowels.
Laxative and nutritive clysters.

Fluid food ; Diluents.

Hypodermic injection of morphine
and atropine.

Mustard externally.

Linseed oil.
' CEsTRUs Eqtji ; see BoTS.
OjPEN Joints.

Close wound by suture.
'

Rest horse, and prevent muscular
twitching by slinging.

Splints and bandages.

Antiseptic dressings.

Carbolic acid and oil.

Cold water irrigation over dress-

ings.

Laxatives and salines.

Blister.

"When wound small, close by cautery.

Ophthalmia, Periodic : Moon Blind-

ness of Horses.

Cathartic.
,

Aconite.

Salines and mercurials.

Fomentations ; Anodynes.
_ .

Belladonna or atropine internally

and externally.

Ophthalmia, Simple ; see also Con-
junctivitis.

Remove any irritant.

Foment.
Poppy heads.

Belladonna or atropine solution.

Astringent solution.

Osteo-Sahcoma.
Remove tumours.
Antiseptic dressings.

Soft nutritive diet.

Ostitis : Inflammation of Bone.
Fomentations.
Cold applications.

Cut through periosteum.
Purgatives.

Salines.

Alteratives.

Blister and fire.

Otorrhea : Inflammation of Lining
Membrane of Ear.

Hot fomentations.

Cathartic.

Laudanum and lead acetate dropped
into ear.

Morphine subcutaneously.

Glycerin of tannin' and other astrin-

gents.

Over-reach ; see also Bruises.
Foment.
Cold water.

Protect with pad.

Shorten and round off offending

shoe/

OziEaiA ; see Nasal Gleet.

Pain, Inflammatory.
Foment.
Cathartic.

Aconite.

Calomel and opium.
Counter-irritant.

Rest.

Pain, Nervous.
Aconite.

Cold affusion.

Refrigerants.

Chloral hydrate.

Morphine and atropine subcutane-

ously.

Paralysis.
Remove causes of irritation.

Rest and quiet.

Laxative.

Light digestible food.

Mustard embrocations.

Counter-irritants.

Nux vomica or strychnine.

Electricity.

Parturient Apoplexy ; see Apo-

plexy, Pakturient.
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Patklla Dislocatiok.
Keep limb extended.

Cord round fetlock to neck.

Shoe horse high at toe and projecting

forward.

Blister stifle.

Pbeicakditis : Inflammation of Serous

Covering of Heart.

Digitalis.

Hyoscyamus and Opium.
Counter-irritants.

Perfect rest. ^

Pbeitonitis : Inflammation of Serous

Covering of Bowel.

Aconite.

Calomel and Opium.
Hot fomentations.

External irritants ; Mustard.
Morphine and atropine suhcutane-

ously.

PhTjBBItis : Inflammation of Vein.

Blister.

Cathartic.

Laxative diet.

Phbbnitis : Inflammation of Brain
;

Mad Staggers.

Bleeding.

Ca,thartic.

Laxative clysters.

Aconite.

Cold to head.

Phthisis Pulmonalis : Pulmonary
Consumption.

Generous oleaginous dietary.

Alcoholic stimulants.

Comfortable warm lodgings.

Tonics ; Iron salts.

Rubefacients ; Mustard.
Sulphurous acid, inhalation, and

sponging.

Pleurisy : Inflammation of Seroug

Covering of Lungs.
Aconite.

Calomel and opium.
Laxative clysters.

Salines.

Counter-irritants.

Morphine and atropine subcutane-

ously.

Remove fluid by operation.

Iron Chloride and Iodide.

Plbukodtnia : Non-inflammatory Pain
in Chest.

Hot Foraentations.

Hot smoothing-iron.

Counter-irritants ; Mustard.
Morphine and atropine subeutane-

ously.

Plbubo-Pnetjmonia, Epizootic : Con-
tagious Pleuro-Pneumonia of

Cattle.

PiEUKO-PNEirMGNiA

—

Contimied.

Sloppy food.

Good nursing.

Epsom salt, nitre, and gentian.

Potassium chlorate ; Sodium sul-

phite.

Hydrochloric acid and treacle.

Sulphurous acid, inhalation, and
sponging.

Mustard to sides.

Isolate infected subjects.

Disinfectants.

Pneumonia : Inflammation of Lungs.
Salines.

Alcoholic and other stimulants.

Bleed to relieve action of heart.

Counter-irritants.

Aconite.

Soft nutritive food.

Diuretics.

Poll Evil ; see Fistulous "Wounds.
Polyuria ; see Diabetes Insipidus.

PmoKs in Horse's Foot.
Remove shoe.

Search for injury.

'

Dependent opening.

Poultice.

Prolapsus Ani and Uteei.
Return viscus carefully after cleaning

and washing with idilnte spirit,

laudanum and carbolic acid. *

Close external opening with suture.

Control straining by opium and
chloral.

Soft digestible food.

Prurigo : Itching.

Hot fomentations.

Alkaline wash.
Sulphurous acid solution.

Goulard's extract and Prussio acid

lotion.

Aconite tincture.

Calomel ointment.

PsojE Muscles Strain.
Rugs wrung outof hot water.

Sheepskins over loins.

Anodyne clysters.

Rubefacients to loins.

Psoriasis: Chronic Eczema; Mallenders.

Soap and water.

Tar ointment.

Sulphur iodide ointment.
Mercurial ointment.
Salines internally.

Arsenic and mercurials.

Potassium iodide.

Cantharides.

Puerperal Fever in Cattle ; see

PuERPBEAL Apoplexy and
Metritis.

Digitized by Microsoft®



INDEX OP DISEASES. 561

Pumiced Foot in Hoeses.
Bar shoe with wide web.
Lessen ooricussion by leather soles.

Tar dressings.

Stimulate coronet.

PuEPUBA HiBMOKEHAGiCA : Swelling
and Ecohymosis of Skin and
Mucous Surfaces, sometimes with
Low Fever.

Oil of turpentine and iron.

Salines, potassium chlorate.

Stimulants.

Antiseptics externally.

Wash swellings with diluted Goul-
ard's extract and carbolic acid.

Disinfectants,

PriKMiA : Septicaemia ; Formation of

Pus with Fever. »

Thoroughly cleanse wound;
Zinc chloride solution.

Fomentations.
Carbolic acid ; Antiseptic dressings.

Mineral acids ; Iron ; Alcohol ; other
tonics.

Liberal dietary : Milk ; Eggs ; Soup.
Pure air and water.

QuAETBE Evil ; Black Quarter ; Con-
gestive Fever of Young Cattle,

and Sheep ; Charbon.
Treatment rarely successful.

Cathartics.

Stimulants, externally and internally.

Prevent by avoidance of any check
andbyregular feeding and exercise.

. Seton in dewlap.

Sodium sulphite and potassium chlo-

rate given twice a week.
Sulpho-carbolatBs.

QuiTTOE : The Pipes ; see also Fis-

tula.
Dependent opening.

Eemove' irritant.

Poultice.

Lay open sinuses.

Core out with corrosive sublimate or

arsenic.

Bar shoe and rest.

Blister coronet.

Babies : Hydrophobia.
Incurable.

Symptoms abated by Chloral, hydrate

and belladonna.

Ammonia subcutaneously.

Excise and cauterise at once the bit-

ten part.

Ehptjmati^m.
Purgatives.

Salicylic acid.

Salines ; Alkalies.

Eheitmatism—Continued.

Tuipentine externally and inter-

nally.

Fomentations.
Eugs wrung out of hot water.

Vapour or hot bath.

Hot salt ; Smoothing-iron.
Mustard Blisters.

ElOKBTS : Rachitis.

Calcium phosphate.
Lime water.

Iron salts.

Nourishing oleaginous diet.

Milk ; Linseed ; Cod-liver oil.

Splints and bandages.

EiNDBEPBST : Cattle Plague ; Conta-

gious Enteric Fever.

Earely curable.

Sloppy food.

Potassium chlorate ; Sodium sul-

phite.

Sulphurous acidinhalation andspong-
ing.

Carbolic acid internally and exter-

nally.

Tonics ; Stimulants.

Mineral acids and bitters.

Separate healthy from sick.

Disinfectants.

EiNGBONB : Exostosis on Horse's Cor-

onet.

Cold wet swab.

Bar shoe.

Cathartic.

Counter-irritants.

EiNGWOEM : Tinea Tonsurans.

Soft soap and water.

Sulphur iodide.

Iodine and potassium iodide solution

or ointment.

Iron chloride solution.

Corrosive.'sublimate solution.

Eoaeing in Hoeses.,

Seldom curable.

Seton ; Blister.

Damped food.

Nux vomica and strychnine.

EOT IN Sheep : Hydatid in Liver.

Salines.

Antiseptics.

Iron salts.

Turpentine and gentian.

Dry nutritive food,

Sallbndbes ; see Psoeiasis.

Sand Ceaok : Fissure of Horn of

Horse's Foot.

Bottom the crack.
•

Cut it off above and below.

Eeplace ordinary with bar shoe, or

shoe with clips.

2
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Sand Ceack—Contirvued.

Shoe so as to remore pressure from
crust adjoining crack.

Poultice.

Best.

Stimulate growth of new horn.

Scab in Sheep ; see also Acaei.
Potashes and Soft soap solution.

Sulphur iodide solution.
'

Mercurial ointment.

Tar oil.

Tobacco juice.

Stavesacre.

SoAKLATiNA : Blood Disease of Horses,

characterised by Subacute In-

flammation of Skin and Mucous
Surfaces, with Low Fever.

Ammonia.
Alcohol ; Ether.

Oil of turpentine.

Iron salts.

"Warm clothing.

Laxative clysters.

Diuretics ; Antiseptics.

Hand-rub and gently stimulate swell-

ings.

Soft digestible food.

SciREHtrs : Hard Cancer.

Excision.

Antiseptic dressings.

ScEOFULA : Tuberculosis.

Generous diet.

Linseed and oily food.

Antiseptic treatment.

Iron salts.

Warmth : Comfortable surroundings.

Sbedt Toe ; Perverted Secretion of

Detached Horn of Horse's Toe.

C)it away diseased horn.

Tar or carbolic dressings.

Nitric acid.

Shoe to guard from pressure.

Bar shoe and leather sole.

Blister coronet.

Shouldee Slip :, Strain of Muscles of

Horse's Shoulder.

Foment.
Purgative.

Eest.

Blisters ; Seton.

Side Bone ; Ossification of Lateral

Cartilages.

Bar shoe.

Cold applicatioriB.

Eest.

Blisters ; Firing.

Neurotomy.
SiTFAST : Gangrenous Patch of Skin.

Foment and Poultice.

Dissect out.

SiTFAST

—

Continued.

Silver nitrate.

Carbolic dressings.

Small-Pox in Sheep : Variola Ovina.

Good nursing.

Soft laxative food.

Salines.'

Condy's fluid externally.

SokeTheoat: Pharyngitis; Cynanehe
Tonsillaris ; Angina.

Steam head and throat.

Laxative; Clystelrs.

Salines.

Belladonna.
'

Sulphurous acid gargle and spray.

Hydrochloric acid and treacle gargle.

Mustard embrocations.
Soke Shins ; see Ostitis.

Spasm : Cramp.
"Warmth ; Friction.

Opium and belladonna.

Ether ; Chloral hydrate.
Hydrocyanic acid.

Spavin, Bog ; see Bog Spavin.
Spavin (Bone).

Cathartic.

Eest.

Counter-irritant.

Mercury iodide ointment.
Firing iron ; Seton.

Periosteotomy. ,

High-heeled shoe.

Splenic Apoplexy; see Apoplexy,
Splenic.

Splints.
Fomentations.
Eefrigerants.

Purgative.

Eest.

Counter-irritants.

Mercuric iodide ointment.

Subcutaneous periosteotomy.

Diminish concussion by leather soles.

Speedy Cut ; see also Bruises.
Hot fomentations.

Laxative.

Cold water and antiseptic dressing.

Well-fittingshoes,uarrowininnerweh.

Boot.

Counter-irritant.

Spkains of Muscles, Tendons, and
Ligaments.

Foment.
Cathartic.

Eelieve tension.

Cold applications.

Counter-irritants.

Mercuric iodide ointment.
Seton ; Firing iron.

Staggers ; see Indigestion a»d
Phebnitis.
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;, s Stomach Staggers in Horses ; see
Indigestion.

, Strangles : Catarrhal Fever of Horses.
Foment and Poultice.

Steam head.

Soft nutritive diet.

Cool air.

Salines.

Sodium sulpHte.

Blister tardy swelling.

Tonics and stimulants.
,

Strangury : Difficult and Painful
Passage of Urine, which drihbles

away.
Remove cause.

. Pass catheter.

"Warm or Vapour bath.

Diluents. «

Laxative and soothing clysters.

Fr^sh sheepskins or rugs wrung out
of hot water to loins.

Sweet spirit of nitre and diuretics

cautiously given.

Belladonna inunction.

Steinghalt : A spasmodic Movement
usually of the horse'sHind Limb.

-' > Incurable.

Eelieve any aggravating spavin or

other lameness.

ITux vomica or strychnine.

,
.,

. ^ , Nerve stretching.
:" Sturdy ; see Hydatid in Brain.

Surfeit : Urticaria ; Nettle Eash.
Purgative.

Diuretic.

Laxative diet.

Lead acetate solution.

Sulphurous acid solution.

Synovitis : Inflammation of Synovial

Membrane from open joint.

Refrigerants ; Cold water.

Anodynes ; Poppy heads.

Best.

High-heeled shoe.

Slings if needful.

Laxative.

Aconite, internally and externally.

Blister.

Tabes Mbsenterica : Tuberculosis

of Bowels.
Generous oleaginous diet.

Sodium sulphite.

, ,
Iron chloride.

Calcium phosphate.
Tate Worm : Taenia.

Turpentine and oil.
.

popper sulphate.
,

'
,

' , . Msde shield fern.

Areca nut for dogs.

Tendons Contbaoted (Horses).

Tendons Contracted—CotUinued.
Careful shoeing.

Blisters.

Tenetomy.
Tendons or Ligaments Ruptured

;

see also Sprains (Horses).

Rest.

Foment ; Allay inflammation.
Splints ; Starch bandages.

Cold water.

Afterwards stimulate externally,

Tetanus : Lock-Jaw.
Purgative.

Chloral hydrate ; Conium ; Prussic
acid.

Cool air ; Warm clothing.

Perfect quiet.

Soothe any wound.
Vapour bath.

Thick Wind.
Seldom curable.

Damped food.

Regulated water supply.
Calomel, opium, and digitalis.

Professor Dick's recipe.

Occasional dose of Epsom salt.

Thorough-pin of Hock or Knee.
Foment.
Cathartic.

Rest.

Blister.

Spring truss ; Bandage.
Threadworms in Rectum ; see also

F1LARI.B.

Turpentine and lime water.

Iron chloride solution.

Quassia solution.

Thrombus : Extravasation of Blood.in

Areolar Tissue from Bleeding.

Tie up head.

Foment; Scarify.

Blister.

Thrush in Mouth ; see Aphtha.

Thrush in Horse's Frog.
Cleanliness.

Carbolic acid and oil, equal parts.

Calomel.
Tar stopping ; Laxatives.

Shoe with tips.

Ticks in Sheep : Melophagus Ovinus.

Baths of sulphur, potashes, and soft

Baths of sulphur, arsenic, and soft

soap.

Tar oils.

Carbolic dressings.

Toothache.
Extract offending tooth.

Tannin dissolved inalcohol and ether.

Morphine and atropine.
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TooTHACpE

—

Continued.

Collodion.

Creosote.

Mustard or warmtli externally.

Tkbads about Hoesb's Feet; see

also BSmsES.
Poultice ; Foment.
Cathartics.

Antiseptic dressings.

Heels of shoes well rounded off.

Tubercular Disease ; see Scrofula.
Tympanitis ; see HpvEN,
Typhoid Fevee ; see GtASTeic Fever.

TJddbe, Inflammation oe ; see Mam-
MITIS.

Ulcer : Degenerate Sore.

Eemove irritation.

Physiological rest.

Promote healthy circulation by as-

ningents.

Caustics.

Bandages ; Laxatives.

Change of diet.

Antiseptics.

Tonics.

Urinary Calculi ; see Calculi,
Urinary.

Urinary Deposits : Lithiasis ; Gravel

;

see also Calculi.
,

Diluents.

Laxative food.

Alkalies.

Exercise.

Urticaria ; see Nettle Eash.
Urethritis : Inflammation of Urethra.

Foment ; Laxatives.

Anodyne clysters.

Belladonna internally and locally.

Astringent injections.

Cast and caustic.

Uterus, Inflammation of ; see Mam-
MITIS.

Vaeioose Veins.
Cold wet bandages.

Friction.

Obliterate vein.

Variola Ovina ; see Small-Pox.
Variola Vaccina : Cow-Poi.

Foment Udder.
Poultice of spent hops.

Laxative ; Salines.

Draw away milk, with teat-syphon.

Vbetigo ; see Megrims in Horse.
ViVES : Bastard Strangles.

Blister ; Salines.

Alteratives.

Sodium sulphite.

Calcium sulphide.

Generous diet.

Tonics.

ViLLiTis : Coronitis ; Inflammation of'

Coronary substance in Horses.
Rest ; Eemove shoes.

Foment and poultice.

Purgatives ; Febrifuges..

Cold applications.

Blister coronet.

Wabts.
Excision ; Ligature ; Torsion.

Nitric acid.

Mercury and Silver nitrates.

Glacial acetic acid.

Weed : Shot of Grease ; see Lym-
phangitis,

Whistling in Hoesbs.
Seldom curable.

Setons ; Blisters.

Potassium iodide.

Windgalls : Ganglions ; Enlarged
Synovial Bursa.

Equable pressure by flannel bandages.

Hand-rubbing.
Cold applications.

Blisters.

.Careful shoeing.

Wind Suokbes (Horses).
Spiked strap on throat.

Laxative.

Alterative does of aloes.

Damped food.

Alkalies ; Bitters.

Withers, Fistulous ; see Fistuub.
Worms, Intestinal ; see also Filari^b

and Tapeworms.
Turpentine and other volatile oils.

Aloes and other purgatives.

Areca nut and santonin for dogs.

Tobacco-smoke clysters.

Clysters of soap and waiter, turpen-

tine, iron chloride, or oak bark
solution.

Quassia and bitters.

Copper sulphate and arsenic.

Prevented by properly regulated

dietary and access to rock salt.
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IL INDEX OP MEDICINES.

Absorption of medicines
Acacia, gum
Acetate of ammonia

copper
lead ,

morpHne
potash
zine

Acetic acid

aether

Acetone .

Aoetum .

Acids

Acid, acetic

aconitic

arable

arsenions

horaeic

carbolic C-<

cincho-tannio

cresylic

crotonic

ergotic

ferulaic

gallic .

gentianic

hydrochloric
hydrocyanic
igasuric

kinic or quinio

margaric
meconic
muriatic

myronic
nitric

nitroi-hydrochloric

nitrous

oleic

phenic

phosphoric .

pinic

prussic

pyroligneous
:;-' salicylic *<"

strychnic

sulpho-carbolic

sulphuric .

suiphurou? .

sylvic

tannic VC
tartrate of potash

tiglic

Aconite .

experiments with
extract of

PAGE

3, 90
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Alteratives or alterants . . 66
Alterative prescriptions, 35, 37, 66, 144,

158, 170, 182, 213, 269, 338, 350,

376, 384, 391, 408, 452, 456, 459,

463, 485, 487, 491, 503.

Althese radix . . .377
Aliim, ammonia . . .148

potash . . . 148
soda . . .148

Aliimen t/* • • 1*8
Aluminum and its compounds . 148

chloride . . 151
sulphates . .148

Ammonia alum . . . .148
Ammoniated mercury . . 395

tinct. opium . 438

Ammonium and its compounds . 152

aqua . . 152
acetate . . 158
carbonates . . 156
chloride . . 157
copper sulphate . 277
hydrate . . 152
muriate ^ . 157
aesqui-carhonate . 156
spirit . . 156

Ammoniac gum . . ,. 190
Amorphous quinine . , 264
Amyl hydride . . .83

nitrite . . 84, 159
Ainylene . . .84
Amylic alcohol . . .126
Amylum ; wheat flour . . 496
'Anaesthetics . , 78, 254, 302

local, 82, 122, 249, 258,
302.

Angustura hark, false

Aniline .

Anise

409
226
160
161
160

76

122,

camphors
Aniseed .

Anodynes
Anodyne prescriptions, 76, 104,

132, 198, 217, 248, 258, 260, 383,

328, 330, 334, 433, 473, 538.

Antacids . . .36
Antacid prescriptions, 154, 209, 211,

, 372, 384, 455, 482, 485, 494.
Antagonism between medicines, 32, 441
Authelmintics, 50, 142, 172, 189, 190,

304, 307, 355, 392, 446, 474, 479,

517, 525, 529.

Anthemidis flores . . 243
Antidotes . . .31
Anti-emetics 45, 282, 343, 441, 473
Antmthies . . 37, 455, 485
Antimony and its compounds . 161

butter or ofl. of . 163
chloride or muriate of 163
crocus of . .162
crude or common . 162

FAOI

Antimony, glass of . .163
golden snlphuret of . 162
oxides of . . 161
sulphides of . .162
tartarised ^ . 163
tests for . .164
white . . .162

Antiparasitics, see Anthelmintics
and Vermifuges . . 50

Antipathy . . .6
Antiperiodics 73, 182, 266, 268, 481

Antiphlogistics, alteratives, febri-

fnges . . . .67
Antiputrescents, antiseptics . 14

Antiseptics, 14, 151, 155, 184, 204, 205,

229, 245, 249, 250, 265, 268, 276,

282, 333, 334, 352, 395, 446, 461,

476, 487, 494, 507, 511, 527, 545,

546.

Antiseptic surgery, 18, 204, 205, 231,

340, 477, 512, 527.

Antispasmodics, 65, 75, 77, 121, 131,

155, 198, 208, 258, 260, 303, 370,

434, 473, 514, 518, 523, 531.

Aperients, see Laxatives

.

. 49
Aphrodisiacs . . 46, 412
Apomorphine . . 44, 426
Apothecaries' measure . . 108

weight . . 108
Aqua .... 534

ammoniae . . . 152
-fortis . . . 405
potassae . . . 451
regia . . . 408

Arabia . . . .322
Areea catechu . . 171,241
Areca nut . . . 171
Argenti nitras . . . 480
Argol or crude tartar . . 464
Arnica .... 172
Arnicin . . . .173
Aromatics 41, 61, 237, 243, 318

Arrow poisons . . .73
Arrowroot . . . 496

Arsenic and its compounds . 174
antidotes for . .181
poisoning by . . 178

sulphurets of . . 175

tests for . . . 175
white . . . 174

Arsenical solution . . 188

Arsenicum album . . 174
Arsenious acid . . . 174
Arsenite of potash, solution . 188

iron . . .346
strychnine . .418

Arseniuretted hydrogen 176, 177

Artemisia or wormseed . 51, 188

Aspidium iilix mas. . . 307

Assafoetida . . . 189

Asliingents, 69,^213, 242, 276, 279,
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282, 296, 309, 333, 352, 364, 367,

395, 404, 407, 4X9, 475, 480, 507,
521, 528, 543, 545, 547.

Atropa belladonna . , 193
:A:tropacesB . 193, 329, 514
Atropine. . , , 200

compared with morphine 441
Autumn crocus . . . 276

1Avoirdupois weight
Axunge or hog's lard

Balis or boluses.

Balsam, Canada .

Trial's .

of GUead
of Peru .

of Tolu .

Balsamodendion Myrrha
Barhadoes aloes .

tar

Barbaloin

Bark, cinchona .

oak
Barley

Barley sugar
Barm
Bassorin .

Baths
cold

hot.
medicated .

vapour or Turkish
Bdellium or false myrrh
Bear's foot

Beebeeru bark
Bees' wax
Belladonna
Benzine .

Benzoated lard . . 190,

Benzoic acid

Benzoin .

compound tincture of

, Berbery tribe '
,

Betel-nut

Bicarbonate of potash
soda

.

Bisulphate of potash

Bittern .

Bitters 237, 316, 404, 474, 527,

Bitumen .
•

Black, animal
bone, or ivory

hellebore

.

oils

. sugar
wash

Bleaching powder
Blisters, 39, 114, 155, 170, 224, 286,

306, 339^ 382, 398, 401, 526, 538.

'Blisters, aeiieral.aotions of . 372

ly . . . 218

108
190

96
520
204
520
204
204
403
134
445
145
260
419
192
499
192
322
540
540
540
540
540
404
323
265
541
193
84
204
204
203
204
447
171
464
484
456
373
538
445
244
244
323
421
371
^5
212

Bloodletting

topical

Blue pills

ointment
Prussian
stone
vitriol

Boluses, how made, etc.

mass for

Bone or ivory black
Boracic acid

Borax . /

Borneo camphor
Bottles . /
Brandy .

Brimstone
British gum
Bromal hydrate
Bromide of ammonium .

potassium .

sodiiim

Bromine .

Brucine or brucia

Buckthorn
. syrup of

Burgundy pitch .

Burnett's disinfecting liquid

Butter of antimony

Caballinb aloes

.

Calabar bean
Calamine

.

Calcareous spar .

Calcined magnesia
Calcis carbonas .

Calcium and its compounds
oxide of

carbonate
chlorata

phosphate

Calefacients, stimulants .,

Calisaya bark
Calomel .

Calumba bark
Calvert's disinfecting powder

Calx
chlorinata .

usta

.

Cambogia or Gamboge .

Camphor.
artificial

oil or liquid

Borneo .

Camphora ofB.cinarum •.

Canabis Indioa .

sativa

Canada balsam .

Cane sugar

Caath^rides . •

liniments of .

FAOB

. 75

. 75

. 384

. 382

. 467

. 275

.
'275

. 96

. 370

. 244

. 204

. 485

. 216

. 98

. 126

. 501

322, 496
. 248
. 460
. 460

. 460

. 75

. 418

. 206

. 207

. 521

. 546

. 163

. 545

. 137

74, 207
. 543
. 210
. 372
. 210

. 208

, 210

. 212

. 212

. 212

. 64

. 261

. 386

265, 316
235, 236

. 208

. 212

. 208

. 312

, 215
. 216

. 216
.. 216
. 215
. 334
. 334
. 520

. 498

. 218

. 225
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Cold applications 71, 76,
539

natural tonic , . 63
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Garoinia Morella .

Gelatin .

Gentian .

infusion of

tincture of

Gentiana Intea

Gin or Geneva
Ginger .

black
Jamaica
Malabar or Batbadoes
preserved .

tincture of

white or bleached
Glauber salt

I Glucose or dextrose

Glucosides

Glue

Glycerin .

of carbolic acid

starch .

• tannin .

Glyceryl oleate .

Glyoyrrhizse radix
Glycyrrhizin

Glysters or clysters

Goose grease , .

Gossypium
Goulard's extract

Grape sugar

Gray powder
Gregory's mixture
Green vitriol

Giun acacia

ammoniac .

African

Arabic
Australian .

benzoin
Bassoriu
British

Cape

•tragacanth .

Gun-cotton, solution of, in

PAGB
312
313
315
317
317
315
126
317
318
318
318

. 318

. 319

. 318
. 486

499

310, 499
. 314
. 314
. 319
. 320
. 320

311, 320
. 420

. 371

. 371

. 106

. 151

. 377

. 365

. 499

. 384

. 476

. 347

. 321

. 190

. 321

. 321

. 322

. 203

. 322

. 322

. 322

. 322.

. 322
ether 305

Habit modifies the action of

medicines . . .92
Hffimatics apt on the blood . 10

Haematoxylon or logwood . 242
" Haemostatics, 70, 296, 298, 309, 348,

366, 508, 539.

Hartshorn . . . 152

Hashish . . . .334
Healing lotions, 173, 204, 210, 233,

311, 340, 367, 404, 465, 477, 545.

Healing ointments 204, 206, 236, 478

Heart sedatives and stimulants 64, 73
' See Cardiac.

. Jleat and moisture . 103, 538

PAGE
Heat as ^ disinfectant . . 24

a stimulant . . 104
Hellebore, blaofe^ . . . 323

white 7 ~ . . 532
HeUeborin . . .32^
Helleborus niger . , . . 323
Hemlock \ . . .324

extract . . . 328
succus . . . 328
tincture . . . 328
water . . . 325

Henbane or hyoscyamus . . 299
Hepatic aloes . . . 135
H«g'a lard . . .190
Hoffmann's anodyne . . 305

Hollands . . .126
Homdeopathy . . .6
Honey or mel . . . 500
Horse, peculiarities, etc. . . 88

alo^s . . .137
does not vomit . 43, 48

purgatives for . 48, 144
Hordenm . . . .192
Hot iron . . . .39
Huile de cade . . 356, 478
Hydragogue cathartics . . 47
Hydrargyri bichloridunl . . 392

chloridum . . 386
creta et magnesia . 384
emplastrum . . 384
iodida ' . .396
linimentum . .383
nitratis . . 397

unguentum . 397
oleatum
oxidum nigrum

rubrum
perchloridum
pilulse

subchloridum
sublimatum- corr.

subsulphas flavus

sulphidum .

. unguentum .

Hydrargyrum
Hydrastes Canadensis
Hydrated sesquioxide of iron

Hydrochloric or muriatic acid

Hydrocyanic or prussio acid

Hydrogen peroxide

sulphate

Hydropathy
Hyoscyamiue
Hyoscyamus niger

Hyoscine
Hypnotics productive of sleep

Hypodermic injection

Hypochlorates .

Hyphosulpjiites .

Ice

385
385
392
384
386
392
386
386
382
378
265
350
332
466
465
505
541

. 330

. 329

. 330

. 76
91, 439

. 494
. 487

75, 535

56.
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Lime, slaked . . . 208
sulpho-carbolate . . 237
water . . , 208

Liniment of ammonia . . 156
camphor . .218
croton . . 287
lime . .210
mercury . . 383
opium . . 438
soap. . . 481'

turpentine . . 527
Liniments, how made . .102
Linseed .... 367

cake . . . 368
meal
oil

Lint . . . .368
Linum usitatissimum . *. 367
Lifuor ammonise . . 152

acetatis . 158
arsenicalis . . 188
calcis . , . . 208
chlori . . . 250

r iodidi compositus . 340
morpMse murias . . 442

Liquors . . . . 101
Liquorice root . . . 371

sugar . 371,, 500
Litharge—oxide of lead . . 363
Lithium carbonate . . 36
Liver of sulphur . . 456
Lobelia,,a nerve sedative . 74
Logwood, an astringent dye . 242
Long pepper . . . 443
Lotions .... 102
Limar caustic . . .480
Lytta vesicatoria . . .

,
218

Macdougall's disinfectant . 235
sheep-dipping mixture . • 234

Magnesium and its compounds . 372
alba . . .373
calcined . . 372
carbonate . . 373
oxide . . 372
sulphate . . 373
tests for . . 372

Male shield fern . . .307
Mallows . . . .377
Malt . ' . . .192
Malvaceae . . ' .377
Mange and scab dressings (see

also Insecticides) 182, 234,

240, 282, 341, 383, 392, 395,

398.

Marble . . . .210
Maijoram . . . 442
Marshmallows . . . 377
Marsh's test for arsenic . .177
Massicot, a lead oxide . . 363

Materia medica, definition of . 1

May apple or podophyllum'
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Ointment, ^blistering

bantharides .
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Picrotoxin ; motor excitant
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PAGE
363
350-

385
385
158,

Red lead....
. oxide of iron

. mercury
precipitate .

Eefrigerants, ,35, 71, 114, 132,
'J 462, 464, 539.
' Bemedies, hygienic
Eesin or rosin

Rest, a restorative

Restoratives, 35, 59, 1'31, 192,

266, 269, 314, 347, 369, 399, 433,
490, 496, 500, 537.

Revtdsion or derivation . . 39
Rhamnus catharticus

succus .

syrupus
Rhatany .

Rheum .

Eheumic acid

Rhoeadine
Rhuharb . . .

Chinese or East Indian
compound powder of

English or European
Turkey .

Rice starch

Ricini oleum
Ricinus communis
Rock oU .

Rosemary
Rosin or resin

hlack or fiddler's

yeUow
Rowell or issue .

Rue an echolic

Rubefacients (see also Blisters and
Counter-irritaiits), 37, 114, 132, 221,

402, 444, 478.

Rum .... 126

Ruminants, medicine acting on, 88, 141

Rust of iron . . .350
Rye, ergot of . . . 294

spurred . 294

94
527
61

212,

206
207
207
242
474
475
421
475
475
476
475
475
496
238
238
446
442
527
528
528
38

295

Sabadilla or Cevadilla .

Sabina or savin .

Saccharated lime

.

Saochari fsex

Saffron, common meadow
Sago starch

Sal-ammoniac
Sal-volatile

Salicin

Salicylate of iron

.

sodium
Salicylic acid

Salt, common
Epsom

- Glauber
Saltpetre

.

Santonin—3, vermifuge .

532
478
210
499
271
496
157
156
476
480
480
476
489
373
486
460
51

PAGE
Sapo . . 482
Savin . . . .478
Scammony . . . 355
Secale comutunl

.

.294
Secalin . . . .293
Sedatives . . .72
Sedative prescriptions, 72, 121, 123,

207, 272, 36eC 381, 451, 470, 534,

534, 545.

Semina crotonis .

ricini

Senna leaves

Setons ....
Sheep acted on by medicines ,

much in the same way as cattle

Sheep, purgatives for . 49, 370,

Sheep-dippingTmixtures, 184, 234, 395,

483, 504, 517.-

Sheep-dipping, precautions in

Shot
Sialogogues

Sieves ,
.

Silver and its compounds
cyanide

nitrate

ointment .

solution .

Sinapis alba

nigra

Sinapisms, or mustard applica,

tions .

Size of patients

Size—^weak glue .

Skin, fiinotions of

,

actively absorbing

Smelling salts

Snake-wood
Sneezing, how produced

Snuff
Soaps . . /

Castile

glycerin .

hard or soda

liniment .

soft or potash

Soda salts

water

Sodium and its compounds
bicarbonate

borate

carbolate

.

carbonates

chlorates

chloride .

liquid, Labarraque's

hydrate or caustic soda

hyposulphite

nitrate

soap
sulphate .

sulphite .

283
238
355
38

,377

187
257
59
95
480
469
480
482
482
400
399

402
90
313
54
91

156
409
41

515
482
483
483
482
483
482
484
484
484
482
483
236
482
494
489
,494

484
485
490
482
484
485

2 P
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PAGE
S28
529

Tar, oil of

ointment of
Tartar, cream of

crude
emetic

Tartarised antimony
experiments with

Tartrate of potash
Tennant's ansesthetic fluid

Terehepe, an antiseptic .

Terebinthinse

Terehiathifia renata
vulgaris

Terebinthinse oleum
Thebaine
Therapeutic action of medicines .

Theriaca, treacle . . n
Thermometer, Fahrenheit and

Centigrade
Thus or frankincense
Thyme ....
Tiglii oleum
Tinctura aconiti .

aloes

ammoniae
beUadonnse
cantharidis

catechu .

cinchonae

conii

ferriehloridi

I gallae

)

:

gentianse

i</f hyoscyami
.,;

-; iodinei .

myrrhse

.

nucis vomicae .

opii

zihgiberis

Tinctures, how made, etc.

Tobacco .

clysters .

smoke .

mountain
Virginian
volatile oil of .

Tplu balsam
Tolerance of medicine
Tonics

, .

Tonic prescriptions, 35, 73, 143,
,

, 237, 266, 269, 276, 316, 333, 347,
350, 352, 404, 407, 474, 507, 540, 545

Tow

. 163

. 163

. 167

. 166

. 84
522, 527

. 518
. 520
. 519
. 522

426
5

110
521
442
'283

123
145
156
200
223
243
266
382
351
309
317
331
340
404
413
437
319
99

514
518
518
172
514
515
204
92
61

182.

Tis,gaoanth

Treacle .

Turkey opium
rhubarb

Turkish baths
Tprpentine

American
Bordeaux

322
'501

422
475
540
518
519
519

Turpentine, Chian or Cyprus
common
oil of

spirit of

Strasburg
Venice

Turpeth or Turbith mineral

TjMBELUFEEiE
Unguenta
Unguentum acidi nitrici

.

' seruginis

arsenici

cantharidis .

carbolas

cerse

creasoti ,

cupri acetatis

gallae

hydrargyri .

hydrargyri nitratis

hellebori

iodinei

resinse . ,

PAGE.

54
519
522
522
520'

520

simplex
veratriae

zinci oxidi
Upas antiar

.

TJrari or curari .

Urine, secretion of

Valeeian
Valeriana officinalis

Valerianate of iron

quinine
soda

41, 160
. 102
. 397
. 280

'

. 188

. 224

. 236
542

. 283

. 280,

. 310

. 382

. 397
, 324
. 341
. 528
. 479
. 542
. 534
. 543

73
. 74
. 57

530
530
532
532
531
531

530, 531
540

Valerianic acid

Vajiour bath
Vaso-motor depressants (see also

Sedatives), 159, 207, 247, 325, 430,
460.

Vaso-motor stimulants (see also

Stimulants), 65, 155, 194, 265, 295,
301, 330, 522.

Veins, injection into

Venice turpentine
Vegetable medicines, collection of
Veratrine or veratria

Veratrum album .

sabadilla

viride .

Verdigiis

ointment of

VeiTnifuges (see Anthelmintics
and Insecticides)

Vermilion
Vermin-killers .

'
.

Vesicants (see Blisters)" '.

Veterinary Materia Medica

90
520
87

532,

532
532
532
279
280

. 50

. 386

. 417
37,39

1
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Edinbuegh, January 1878.

LIST OF BOOKS
PUBLISHED BY DAVID DOUGLAS.

BAILDON—Morning Clouds: being divers Poems

by H, B. Baildon, B.A. Cantab., Author of "Kosanwnd," etc.

Ex. fcap. 8vo, 5s.

Bible Eeadings.
Extra foap. 8vo, 2s.

BLACKIE-Lsrrical Poems.
By John Stuaet Blackib, Professor of Greek in the University

of Bdinburgb. Crown 8vo, clbtb, 7s. 6d,

BLACKIE—The Language and Literature of the

Scottish Highlands. In 1 vol. crown Svo, 6s.

"Tlie way to a mother's heart is through her children; the way to a

people's heart is through its language."-Jeam Paul Biohter.

"Bin Buoh, das ich auoh deutaohen Lesem, und zwar in einem hetrSohtlich

weitemUmfange,niohtangelegentliohgeniigempfehlenkann. . . . MitP. A.

Wolfs lebendiger Auffassung vom Ursprunge der homerischen Bpen vor der

Seele weisz er die echten lyrisohen Sehopfuugen der Vorzeit mit ihrem

Ansatz zu episoher Passung zu erkennen und greift aus den Eesten des

wahren Ossiau eiuige kostliehe Perlen heraus, wie sie zu Anfang des 16.

Jahrhunderts der Deehant Maogregor von Llsmore aufeeiohnete. . .
Das

letzte Capitel enthSlt eine Beihe auziehender Belspiele gaelisoher Diohtung

aus den letzten hundert Jahren. . .
. Auch iiher die Mmm^rlioh gedeihende

Prosa werden lehrreiohe Angaben hinzugefagt."-Dr. KevnMd PauM.

BLACKIE—Four Phases of Morals: Socrates, Aris-

totle, Christianity, and UtiKtarianism. Lectures deUvered

before the Boyal Institution, London, -pcap. Svo, second edi-

tion, Ss.
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2 BOOKS PUBLISHED BY DAVID DOUGLAS.

BLACKIB—Songs of Religion and Life.

Fcap. 8vo, 6s.

"Tlie poema in this volume may he regarded as a Second Edition of the

second part of my 'Lays and Legends of Ancient Greece,' which has long

heen out of print, along with other Poems not hitherto published, and a

few from a volume of 'Lyrical Poems' previously published, all having one

common object, viz., 'the cultivation of religious reverence without sectarian

"dogmatism, and of poetical gfentiment tending not so much to arouse the

imagination or to take the fancy, as to purify the passions and to regulate

the conduct of life.' "

—

Prejuce.

BLACKIB—On Self-Culture : InteUeotual, Physical,

and Moral. A Vade-Mecam for Young Men and Students.

Tenth edition. Fcap. 8to, 2s. 6d.

"Every parent sl^ould put it into the hands of his son."

—

Scotsman.

" Students in all countries would do well to tafee as their vade-tmcwm a little

book on self-culture by the eminent Professor of Greek in the University of

Edinburgh."

—

Medical Press and Ci/reular.

" An invaluable manual to be put into the hands of students and young

men."

—

Era.

"Written in that lucid and nervous prose of which he is a master."

—

BLACKIB—On Greek Pronunciation.
Demy 8vo, 3s. 6d.

BLACKIB—On Beauty.
Crown Svo, cloth, Sa. 6d.

BLACKIB—Musa Burschicosa.

A Book of Songs for Students and University Men. Fcap. Svo,

2s. 6d.

BLACKIB—War Songs of the Germans.
Feap. Svo, price 2s. 6d. cloth ; 2s. paper.

BLACKIB—Political Tracts.

No. 1. GovERNMBNT, No. 2. EDUCATION. Price 1b. each.

BLACKIB—Homer and the Ihad.

In three Parts. 4 vols, demy Svo, price 42s.
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BOOKS PUBLISHED BY DAVID DOUGLAS.

BOWEN-Daily Meditations by Rev. G. Bowen of
Bombay. Witli Introductory Notice by Eev. W. Hanna, D. D.

,

Author of "The Last Day of our Lord's Passion." Third
edition, small 4to, cloth, price 5s. j or Umproan, red edges,
price 7s. 6d.

" Among such books we shaU scarcely find another wMoli exhibits the sanio
freshness and vividness of idea, the same fervour of faith, the same intensity
of devotion. ... I count it a^privflege to introduce in this country a! book so
fitted to attract and to benefit."—^xiroci^om Prefaxx.

" These meditations are the production of a missionarywhose mental history
is very remarkable. ... His conversion to a religidus life is undoubtedly one
of the most remarkable on record. They are all distinguished by a tone of true
piety, and are wholly free from a sectarian or controversial Vias."—Morning
Post.

BROWN—John Leech and other Papers.
By John Beowh, M. D. , F. R. S. E. Cro-wn 8vo. [In the Press.

BROWN—Locke and Sydenham, and other Papers.
Extra foap. 8vo, 7s. 6d.

BROWN—Horse Subsecivse.

Ninth edition. Extra fcap. 8vo, 73. 6d.

BROWN—Letter to the Rev. John Cairns, D.D,
Second edition. Crown Svo, sewed, 23.

BROWN—Arthur H. Hallam

;

Extracted from "Horse Subsecivse.". Fcap. sewed, 2s. ; cloth,

23. 6d.

BROWN—Rab and his Friends

;

Extracted from " Horae Subsecivse." Forty-ninth thousand.

Fcap. sewed, 6d.

BROWN—Rab and his Friends.
Cheap Illustrated edition. Square 12mo, ornamental wrapper. Is.
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BROWN—Rab and his Friends.
With Illustrations by Sir George Harvey, R.S.A., Sir J. Noel

Paton, E.S. A., and J. B. New edition. Demy quarto, cloth, 6s.

BROWN—Marjorie Fleming : A Sketch.
Fifteenth thousand. B"cap. sewed, 6d.

BROWN—Our Dogs

;

Extracted from "Horse Subseoivse." Nineteenth thousand.

Fcap. sewed, 6d.

BROWN-" With Brains, Sir;"
Extracted from "Horse Subsecivse." Foap. sewed, 6d.

BROWN—Minohmoor.
Foap. sewed, 6d.

BROWN—Jeems the Doorkeeper : A- Lay Sermon.
6d.

BROWN—The Bnterkin.
6d.

CAMPBELL-My Indian Journal,

Containing descriptions of the principal Field Sports of India,

with Notes on the Natural History and Habits of the Wild

Animals of" the Country. By Colonel Walter Campbell,

Author of " The Old Forest Eanger." 8vo, with Illustrations,

16s.

GUMMING—WUd Men and WUd Beasts. Adven-
tures in Camp and Jungle. By Lieut. -Colonel Gordon Gumming.

—With Illustrations by Lieut. -Gol. Baigrie and others. Second

edition. Demy 4to, price 24s.

Also, a cheaper edition, with Lithographic Illustrations.

8vo, 12s.
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BOOKS PUBLISHED BY DAVID DOUGLAS. 5

CHALMERS—Life and Works of Rev. Thomas
Chalmers, D.D., LL.D. *

Memoirs oi' the Rev. Thomas Chalmebs. By Rev. W.

Hauna, D.D., LL.D. Cheap edition. 2 vols, crown 8vo,

cloth, 12s.

Daily Scriptubk Readings. Cheap edition. 2 vols, crown

8vo, 10s.

ASTEONOMICAl DiscoirE&, Is.

,
COMMEKCIAL DISCOURSES, la.

SelectIVoEKS, in 12 vols., crown 8vo, cloth, per vol., 6s.

Lbctubes on the Bohanb. 2 vols.

Sebmonb. 2 vols.

Natobal Theology, LEornKES o» Boiler's Aitalogt, etc. 1 vol

Christian Bvidenges, Lectures on Paley*s Evidences, etc. 1 vol.

Institdtes of Theology, 2 vols.

Political Economy, with Cognate Essays. 1 vol.

Polity of a Nation, 1 vol.

Church and College Establishments, 1 voL

Moral Philosophy, Intboddotoby Essays, Index, etc. 1 vol.

CHIBNB—Lectures on Surgical Anatomy.
By John; Chibne, Assistant-Surgeon, Royal Infirmary, Edin-

burgh. In 1 voL 8to. With numerous Illustrations drawn on

Stone by Bbrjeau. [In the. Press.

CONSTABLE—-Aj-ohibald Constable and his Literary

Correspondents : a Memorial. By his Son, Thomas Constable.

3 vols. 8vo, 363., with Portrait.

" The cream of a generation of interesting men and women now gone from

amongus—these are the subjects of this important memoir,"—Satwrdmi Bevim.

"These three volumes are decidedly additions to our knowledge of that

great and brilliant epoch in the history of letters to which they refer,"—

Standard.

"He (Mr, Constable) wa^ a genius in the publishing world, . . . . The

ereator of the Scottish jpublishing trade,"—Times.

• • Thesethreevolumes are of a singular and lasting interest"—NoncmfirmiBt.
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" The third volume (SirWalter Scott) of this elahorate and intereating history

& almost an independent work."

—

Atlt^/ncev/m.

"We heartily commend this hook to the notice of all readers."—GMoniiori.

DASBNT—Tales from the Norse.

By Sir Geokgb Wbbbe Dasent, D.C.L. Third edition, with

Introduction and Appendix. In 1 vol. demy 8vo. [In the Press.

DUN—Veterinary Medicines ; their Actions and
Uses. By Piniay Dun. Fifth edition, revised and enlarged.

8vo. llmmediately.

DUNBAR—Social Life in Former Days

;

Chiefly in the Province of Moray. Illustrated by Letters and

Family Papers. By E. Dunbab Dunbar, late Captain 21st

Fusiliers. 2 vols, demy 8vo, 19s. 6d.

BRSKINB—Letters of Thomas Erskine of Lin-

lathen, from 1800 tUl 1840. Edited by William Hak^ta, D.D.,

Author of the "Memoirs of Dr. Chalmers," etc. In 1 vol.

crown 8vo, 7s. 6d.

"Here is one who speaks out of the fulness of a large lirimg human heart

;

whose words will awaken an echo in the hearts of many burdened with the

cares of time, perplexed with the movements of the spirit of our time, who

wiU speak to their deepest needs, and lead them to a haven of rest."— Daily

Beme/w.

" It does one good to come in contact with so saintly a man, and Dr. Hanna

has certainly conferred a benefit on the Church at large by editing this

volume."

—

Bdmlmrgh Oowtmt.

"
' How high must that peak have been which caught the light so early,'

were the words with which a writer in the Contemporary Review, in sketching

the life of Thomas Brskine, shortly after his death, characterised his position,

his spirit, and his influence."

—

Noncovjormist,

BRSKINB—Letters of Thomas Brskine of Lin-

lathen, from 1840-1870. Second Series, completing the Work.

Edited by the Kev. W. Hamia, D.D. In 1 vol. crown 8vo,

7b. 6d.
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BOOKS PUBLISHED BY DAVID DOUGLAS. 7

ERSKINB—The Unconditional Preeness of the
Gospel. New edition, reTised. Crown 8vo, 3s. 6d.

ERSKINB—An Essay on Faith.
Fourth edition. I2mo, 3a.

BRSKINE—The Spiritual Order, and other Papers
selected from tlie MSS. of the late Thomas Ebskine of Lin-

lathen. Second edition. Crown 8vo, cloth, 5b.

" It will for a few liave a value which others will not the least understand.

But all must recognise in it the utterance of a spirit profoundly penetrated

with the sense of brotherhood, and with the claims of common humanity."—

Spectator.

" Very deserving of study. "

—

Times.

Vide BiBLB Keadinos and Fragments of Tkuth.

FINLAY—Essay to which was awarded the First

Mackenzie Prize for ike beat Esaay on the best, means of Im-

proving the Kelations between Capital and Labour. By Jambs

Faiebaibn Finlay, M. a. Demy 8vo, Is.

FLETCHER—Autobiography of Mrs. Fletcher (of

Bdinbur^), with Letters and other Family Memorials. Edited

by her Daughter. Second edition. Crown 8vo, 7b. 6d.

" This is a delightful book. It contains an illustrative record of a singularly

noble, true, pure, prolonged, and happy life. The story is recounted with a

candour, vivacity, and grace which are very charming."

—

DwUy Beview.

FLEURY—L'Histoire d'Angleterre.

Par M. Lame Flbttky. 18mo, cloth, 2a. 6d.

FLEURY—L'Histoire de France.

Par M. LAMf Flbubt. New edition. ISmo, cloth, 2s. 6d.

FORBES—The Deepening of the Spiritual Life.

By A. P. FOEBBS, D.C.'L., Bishop of Brechin. Fifth edition.

18mo, cloth, price Is. 6d. ; or paper covers, la. ; calf, red edges,

3s. 6d.
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FORBES—Kalendars of Scottish Saints, with Per-
sonal Notices of tliose of Alba, etc. By Alexander Pbneosb

Forbes, D.O.L., Bishop of Brechin. 1 vol. 4to, price £3, 3s.

A few copies for sale on large paper, £5, 15s. 6d.

"A truly valuable contribution to the archseology of Scotland."

—

GuwrdAo/n.

"We must not forget. to thank the author for the great amonnt of informa-

tion he has put together, and for the labour he has bestowed on a work which

can never be remunerative."

—

Satwrday jReview.

"His laborious and very interesting work on the early Saints of Alba,

Laudonia, and Strathclyde."— Cuarterij/ Renew.

Fragments of Truth. Being the Exposition ofseveral
passages of Scripture. Third edition. Extra fcap. 8yo, 5s.

GAIRDNER—On Medicine and Medical Education.
By W. T. Gaiednee, Professor of the Practice of Medicine in

the University of Glasgow. Three Lectures, with Notes and an

Appendix. 8vo, 3s. 6d.

GAIRDNER—Clinical and Pathological Notes on
Pericarditis. By W. T. Gaiednee, Professor of the Practice of

Medicine in the University of Glasgow. 8vo, sewed, Is.
'

GIBSON, 0. P.—Cheerfulness.
By Chaeles P. Gibson. In 1 vol. fcap., 3b. 6d.

*'It depicts, in very graphic and glowing terms, much of the scenery of

this northern district of England, and is therefore sure to be prized very

highly by those Northumbrians into whose hands it may happen to fall.

Apart, however, from its local interest, it has peculiar merits of its own,

and no one can read it without feeling that his own spirit has been en-

livened and elevated by so doing. Its pictures remind us very forcibly of

those of Thomson, Cowper, and Bums."—Wewcoaile DaiVs Jtmmal.

GORDON—The Roof of the World

;

Being the narrative of a journey over the high plateau of

Tibet to the Russian Frontier and the Oxus sources on Pamir.

By Lieut. -Col. T. B. Goedon, C.S.L With numerous Illus-

trations. Koyal 8vo, 31s. 6d.
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GORDON—The Home Life of Sir David Brewster.
By his Daughter, Mrs. GoKDON. Second edition. Crown 8vo, 6a.

"With his own countrymen it is sure of a welcome, and to the savcmts of

Europe, and of the New World, it will have a real and special interest of its

own."—PoZ! Mall Gaaette.

GORDON—Workers.
Pourtli thousand. Fcap. 8vo, limp cloth, Is.

GORDON—Work; or, Plenty to do and How to do it.

Thirty-fifth thousand. Foap. 8vo, cloth, 2s. 6d.

GORDON—Little Millie and her Four Places.

Cheap Edition. Tifty-fifth thousand. Limp cloth, Is.

GORDON—Sunbeams in the Cottage; or. What
Women may do. A Narrative chiefly addressed to the Work-

ing Classes. Cheap edition. Forty-fourth thousand. Limp

cloth. Is.

GORDON—Prevention ; or, An Appeal to Economy
and Common Sense. 8vo, 6d.

GORDON—The Word and the World.
Twelfth etoon. Price 2d.

GORDON—Leaves of Healing for the Sick and

SorrowfuL Fcap. 4*0, cloth, 3s. 6d. Cheap edition, limp

I cloth, 2s.

GORDON—The Motherless Boy;
With an Illustration by Sir J. Noel Paton, R.S.A. Cheap

edition, Ump cloth. Is.

" Alike in manner and matter calculated to attract youthful attention, and

to attract it by the best of all means—sympathy."—Scofsmtm.

GRAHAM—" Mystifications."

By Miss Stirling GtRaham. Fourth edition. Edited by

John Bkown, M.D. With Portrait of " Lady Pitlyal." Foap.

8vo, 3s. 6d.
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HANNA—The Life of our Lord.

By the Rev. WiLLiAM Haiwa, D.D., LL.D. 6 vols., hand-

somely bound in cloth extra, gilt edges, 30s.

Separate vols., cloth extra, gilt edges, 5s. each.

1. The Eablieb Yeaks or cub Lord. Eighth thousand.

2. The Ministry in Galilee. Third edition.

3. The Close ov the Ministry. Sixth thousand.

4. The Passion Week. Fifth thousand.

5. The Last Day of our Lord's Passion. Forty-seventh

thousand.

6. The Forty Days aiter the JEHsubbection, Ninth

thousand,

HANNA—The Resuireotion of the Dead.
By William Hanna, D.D., LL.D. Second edition. One vol.

fcap. 8vo, 5s.

JOHNNY GIBB of Gushetneuk, in the Parish of

Pyketillim : with Glimpses of the Pariah Politics about A.D. 1843.

Fourth edition, with a Glossary. Ex. foap. 8vo, 2s.

" It is a grand addition to our pnre Scottish dialect ; ... it is not merely

a capital specimen of genuine Scottish northern dialect ; hut it is a capital

specimen of pawky characteristic Scottish humour. It is full of good hard

Scottish dry fun."

—

Bum Ramsa/y.

Notes and Sketches Illustrative of Northern Rural

Life in the Eighteenth Century, by the Author of " Johnny

Gibb of Gushetneuk." In 1 vol. fcap. 8vo, 2s.

Life among my Ain Folk.
By the Author of "Johnny Gibb of Gushetneuk." 12mo,

cloth, 2s. 6d.

KENNEDY—Pilate's Question, "Whence art thou?"
An Essay on the Personal Claims asserted by Jesus Christ, and

how to account for them. By John Kennedy, M.A., D.D.,

London. Crown 8vo, 3s. 6d.

KER—Sermons by the Rev. John Ker, D.D., Glas-
gow. Eleventh edition. Crown 8vo, 6b.

"A very remarkable volume otBesrmoiiS."—Contemporary Beiiiew.
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LAINGK-Lindores Abbey, and the Burgh of New-
burgh : their History and Annals. By Alexandbe Laino,

F.S.A. Scot. 1 vol. small 4to. With Index, and thirteen FuU-

page and ten Woodcut Illustrations, 21s.

" This Is a charming volume in every respect."—Jfo*e« arid Queries.

" The prominent characteristics of the work are its exhaustiveness and the

thoroughly philosophic spirit in which it is written."

—

Scotsma/n.

LANCASTER—Essays and Reviews.
By the late Hbney H. Lancaster, Advocate ; with a Prefatory

Notice by the Rev. B. JovnETT, Master of BaUiol College,

Oxford. Demy 8vo, with portrait, 14s.

LAURIE—On the Philosophy of Ethics. An Analy-

tical Essay. By S. S. Laurie, A.M., P.KS.E., Professor of

the Theory, History, and Practice of Education in the Univer-

sity of Edinburgh. Demy 8vo, 6s.

" Mr. Laurie's volume now loefore us is in substance, though not in form, a

;reply to Mr. MiU's Utililarianism. Mr. Laurie has the metaphysical head and

the metaphysical training of his countrymen, and has brought both to bear

with great force on the problem proposed."—Satoritoj/ Smiae.

LAURIE—Notes on British Theories of Morals.

Demy 8vo, 6s.

"His criticisms are candid and highly instructive, e.g. those of the views of

Bentham, Mill, and Bain. He manifests great aptitude in detecting radical

defects, in exposing logical inconsistencies, and in detecting the legitimate

tendencies of philosophical systems."—BriMsfe Quarterli/.

MACKAY-Memoir of Sir James Dalrymple, First

Viscount Stair. A Study in the History of Scotland and Scotch

Law during the Seventeenth Century. By ^. J. G. Mackay,

Advocate. 8vo, 12s.

MACPHERSON—Omnipotence belongs only to the

Beloved. By Mrs. Beewstbr Macphbeson. 1 vol., extra

foap., 33. 6d.

MACPHERSON-Giffcs for Men.

1 vol. ex. fcap. 8vo, 6s.
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MACLAGAN-The HiU Forts, Stone Circles, and
other Structural Remains of Ancient Scotland. By 0. Mac-
LAGAK, Lady Associate of tlie Society of Antiquaries of Scotland.

With Plans and lUustratious. 1 vol. fol., 31b. 6d.

"We need not enlarge on the few inconsequential speculations which rigid

axchseologists may find in the present volume. We desire rather to commend
it to their careful study, fully assured that not only they, but also the general

reader, will be edified by its perusal."—Scoitmnji.

MAXWELL—Solimaoi the Magnifloent, and the
Turks in the Sixteenth Century. By Sir William Stiklino

Maxwell, Bart., K.T., and M.P. Illustrated by numerous
Facsimiles of rare contemporary Drawings and Portraits.

In 1 vol. foho. [In the Press.

MAXWELL—Antwerp Delivered in MDLXXVII.

:

a Passage from the History of the Netherlands, illustrated with

Facsimiles of a rare Series of Designs by Martin de Vos, and

of Prints by Hogenberg, the Wiericxes, etc. By Sir William
Stirling Maxwell, Bart., K.T., and M.P. In 1 vol. folio.

[In the Press.

MICHIE—History of Loph Kinnord.
By the Rev. J. G. Michib. Demy 8vo, 2s, 6d.

MILN—Researches and Excavations at Carnao
(Morbihan), the Bossenno, and Mont St. Michel^ By James

MiLN. In 1 vol. royal 8vo, with Maps, Plans, and numerous

Illustrations in Wood-Engraving and Ohromo-Lithography.

MORBHBAD—Memorials of the Life and Writings
of the Bev. Robert Morehead, D.D., formerly Rector of

Easiugton, Yorkshire, and previously Dean of Edinburgh.

Edited by his Son, Charles Morehead, M.D. Or. 8vo, 7s. 6d.

NAPIER—"The Lanox of Auld:" an Epistolary
Review of "The Lennox, by William Fraser." To which is

added, A Postscriptive Memorie of the House of Merchiston.

By Mark Napier. With Woodcuts and Plates. 1 vol. 4to.

[/» preparaUon.

PATRICK, R. W. COCHRAN—Records of the Coin-
age of Scotland, from the earliest period to the Union. Col-

Digitized by Microsoft®



BOOKS PUBLISHED BY DAVID DOUGLAS. 13

leoted by E. W. Coohban Pateiob; of Woodaide. ' Only Two

Hundred and Fifty Copies printed. Now ready, in 2 vols. 4to,

with 16 Full-page Illustrations, Six Guineas.

" Tlie future Historians of Scotland will be very fortunate if many parts of

their materials are so carefully worked up for them and set before them in so

complete and taking a form."

—

Athenceiim.

"When we say that these two volumes contain more than 770 records, of

which more than 550 have never been printed before, and that they are illus-

trated by a series of Plates, by" the autotype process, of the coins themselves,

the reader may jndge for himself of the learning, as weU as the pains, bestowed

on them both by the Author and the Publisher."—Times.

"The most handsome and complete Work of the kind which has ever

been published in this country."—WumismaMc Chramde, Ft. IV., 1876.

Popular Genealogists

;

Or, Tha Art of Pedigree-making. Crown 8vo, 4g.

" We have here an agreeable little treatise of a hundred pages, from an anony-

mous but evidently competent hand, on the ludicrous and fraudulent sides of

genealogy. The subject has a serious and imporiant historical character,

when regarded from the point of view of the authors of TJu: Govmimg

Families ofBTigUmd. But it is rich in the materials'of comedy also. ... We

are glad to see such a step taken in the good work as the pubUcation of

the essay which has suggested this article, mi which we commend to those

who want a bit of instructive and amusing reading."-PaII Matt GoMte.

RENTON, W.—Oils and Water Colours.

By William Ebnton. 1 vol. foap. 5s.

"The book is obviously for the Artist and the Poet, and for every one who

shares with them a true love and zeal for nature's beauties."-Sffl)te«m.

"To have observed such a delicate bit of colouring as this, and to have

written so good a sonnet in the ' strict style.' as that we have quoted, shows

ffiat our author has no common powers either as an observer or a writer.

—Lvo&r^ool Albion. \

"To those minds that reaUy hold this joy in beauty. Mr. Eentons book

will undoubtedly give delight. "-iVorOierTi Ermgn.

ROBBRTSON-Historical Essays in connection

with the Land and the Church, etc. By E. William Eobeb't-

SOK, Author of " Scotland under her Early Kings." In 1 vol.

8vo, 10s. 6d.
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ROBERTSON—Scotland under her Early Kings.
A History of the Kingdom to the close of the 13th century.

By E. William Robertson. In 2 vols. 8vo, cloth, 36s.

" Mr. Robertson^s labours are of that valuable kind where an intelligent

and thorougli sifting of original authorities is brought to bear upon a portion

of history handed over hitherto, in a pre-eminent degree, to a specially

mendacious set of Mediaeval Ghroniclers, and (not so long ago) to a specially

polemical and uncritical class of modem Historians. He belongs to the school

of Innes and Skene and Joseph Robertson, and has established a fair right to

be classed with the Reeves and Todds of Irish historical antiquaxianism, and

the Sharpes, and Kembles, and Hardys in England."

—

Gua/rtUan.

SHAIRP—Studies in Poptry and Philosophy.
By J. 0. Shaibp, LL.D., Principal of the United College of

St. Salvator and St. Leonard, St. Andrews. Third Edition.

1 vol. fcap. 8to, 6a.

SHAIRP—On Poetic Interpretation of Nature.
By Pbincipal Shaiep, LL.D. Second Edition. In 1 vol. ex.

fcap. 8vo, 6s.

SHAIRP—Culture and Religion.

ByPRiNciPAL Shaiep, LL.D. Fifth Edition. Fcap. 8vo, 3s. 6d.

SHAIRP—Wordsworth's Tour in Scotland in 1803,
in company with his Sister and S. T. Coleridge ; being the

Journal of Miss Wordswoeth, now for the first time made
public. Edited by Peencipal Shaiep, LL.D. Second Edition,

1 vol. crown 8vo, 6s.

" If there were no bther record of her than those brief extracts from her

Journal during the Highland Tour, which stand at the head of several of her

brother's poems, these alone would prove her possessed of a large portion of

his genius."

—

Nortli British Review.

SIMPSON—The Near and the Far View, and other
Sermons. By Eev. A. L. Simpson, D.D., Derby. 1 vol. ex.

fcap. 8vo, 5s.

SKENE-The Four Ancient Books of Wales,
Containing the Cymric Poems attributed to the Bards of the

Sixth Century. By William F. Skene. With Maps and

Facsimiles. 2 vols. 8vo, 368.

"Mr. Skene's book will, as a matter of course and necessity, find its place

on the tables of all Celtic antiquarians and scholars."

—

AroluBologia Cambretma.
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SKENE—The Coronation Stone.

By William F. Skene. Small 4to. With Illustrations in

Photography and Zincography. 63.

SKENE—Celtic Scotland.

A History of Ancient Alban. By William P. Skene. VoL I.

Book I. History and Ethnology. lUuatrated with Maps. 15s.

" It is a Taodk of solid and good work, and -wMch ougM to be thankfully

welcomed by all wko are engaged in any ipinute study of the early history of

Britain."

—

PdU Mall Gazette.
,

"This volume is the first instalment of a work which will bring the early

history of Scotland out of the clouds and mists of artificially constructed

systepis of history, exaggerated tradition, and legendary fiction, and into a

real, if still somewhat dim, historic UgtiV—JEdmbwrgh Oowrant.

"Daist es denn in der That ein Fortsoliritt, wenn ein Gelehrter, der sich

die schwierigen, aber imerlaszlichen Spraohkenntnisse erworben imd seit

Jahren mit Sichtung der vertrauenswerthen UeberUeferuiig von den Trugge-

bilden welche aUes Keltisohe so leicht bedeoken, befaszt hat, die bedeutende

Aufgabe in die Hand nimmt nach strenger Methode die wirkliohen Thatsachen

jener Anfang^alirhunderte hinzusteUen. ..... Lingoistik, Ethnographie,

Topographic und Kritik der historischen Quellen greifen fur diese wiohtige

Bpoche des TJeberganga wirkungsvoll in einander, wie es meines Wissens

bisher in keinem anderen Werke gesohehn isV—Gottingisclie geleli/rte

1.—Dr. B. Padi.1.

SKENE-Celtic Scotland. ^

A History of Ancient Alban. VoL II. Book II. Church and

Culture. In 8vo. With Maps, I5s.

SKENE—Celtic Scotland.

A History of Ancient Alban. Vol. III. Book III. Land and

People. * [In preparation.

SMALL—Scottish Woodwork of the Sixteenth and

Seventeenth Ceiituries. Measured, Drawn, and Lithographed

by J. W. Smail, Architect. In one folio volume with 100 •

Hates. [In the Press.

SMITH—Shelley : a Critical Biography.

By Geobge Babnett Smith. Ex. fcap. 8vo, 6a.
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SMYTH—Life and "Work at the Great Pyramid.
With a Discussion of the Facts ascertained. By C. PiAZZi

Smyth, F.R.SS.L. and E. ,- Astronomer-Royal for Scotland.

3 vols, demy 8vo, 56s.

SMYTH—An Equal-Surface Projection for Maps of
the World, and its Application to certain Anthropological

Questions. By C. PiAzzi Smyth, F.R.SS.L. and B., Astronomer-

Eoyal for Scotland. 8vo, 3s.

SOUTHBSK—Britain's Art Paradise ; or, Notes on
some Pictures in the Eoyal Academy, 1871. By the Earl op

SoTTTHESK. 8vo, sewed. Is.

SOUTHBSK — Saskatchewan and the Rocky
Mountains. Diary and Narrative of Travel, Sport, and Adven-

ture, during a Journey through part of the Hudson's Bay
Company's Territories, in 1859 and 1860. By the Earl of

SouTHESK, K.T., F.R.G.S. 1 vol. demy 8vo, with Illustrations

on Wood by"WHYMPEE, 18s.

SOUTHESK—Herminius.
A Romance. By I. E. S. Fcap. 8vo, 6s.

SPENS—The Sanitary System of Scotland : its

Defects and Proposed Remedies. By Walter Cook Spens,

one of the Sherifif-Suhstitutea of Lanarkshire. Demy 8vo, 6s.

STRACHAN-What is Play?
A Physiological Inquiry. Its bearing upon Educaljion and

Training. By John Straohait, M.D., Jun. In 1 voL fcap., Is.

TAIT—Sketch of Thermodsmamics.
By P. Gr. Tait, M.A., Professor of Natural Philosophy in the

University of Edinburgh. Second edition. Revised and Ex-

tended. Cr. 8vo, 5s.

WILSON—Reminiscences of Old Edinburgh,

By Daniel Wilson, LL.D., F.R.S.E., Professor of History and

English Literature in University College, Toronto, Author of

"Prehistoric AnTmlg of Scotland," etc. etc. 2 vols, post 8vo.
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