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PHYSIOLOGY.

PART VI.

Containing a Description of the

DIFFERENT- VISCERAo^

CHAP. IV.

OF THE PELVIS.

§ 6. Menjlruation*

TP*HE defcriptions which we have hitherto given of the fc^’

male parts, are in common to all ages of the lex 5 but about

the thirteenth year, or later, nearly at the fame time when

fcmen begins to form itfelf in the male, confiderabie chan-

ges are likewife produced in the female. For at this time

the whole -mafs of blood begins to circulate with an in-

creafed force, the breafts fwell^ and the pubes begins to

VoL. III. A M



2 Part Vt.OF THE PELVIS.

be cloathed : at the fame time the menfes in fome meafurc

make their appearance by a common law of nature, although

in different countries both the time and quantity of the flux

is different.

But, before the menftrual flux commences, various fymp-

toms of pain are excited in the loins ; and pains refembling

the cholic, an increafed pulfe, headaches, cutaneous puftules,

and a difeharge of a whitifh liquor, generally pronounce its

approach. For now the fleecy veffels of the uterus, which in

the (late of the foetus were white, and tranfuded a fort of

milk, as in the young girl they tranfuded a ferous liquor,

now begin to fwell with blood ; the red parts of which are

depofited through the veffels into the cavhy of the uterus.

This continues fome days, while in the mean time the firft

troublefome fymptoms abate, and the uterine veffels gradual-

ly contracting their openings, again diftil only a little ferous

moifture as before. But then the fame efibrts return again

at uncertain intervals in tender virgins ; till at length, by de-

grees, they keep near to the end of the fourth week, when

the flux of blood follows, as before, which is periodically

continued till between the 45th and 50th year ; though the

diet, country, conftitution, and way of life, caufe a great

variation in this difeharge. Pregnancy commonly produces

a temporary ftoppage of the menfes.

This difeharge of blood from the veffels of the uterus itfelf

is demonflrated by infpeClion in women who have died in

the midft of their courfes j and in living women, having an

inveifion of the uterus, the blood has been plainly feen to di-

flil from the open orifices : in others, when the menfes have

been deficient, the uterus has appeared full of concreted blood.

Another argument, in favour of the fame opinion, is drawn

from the nature of the uterus itfelf, which is full of foft

fpongy veffels *, and from comparing this organ with the thin,

callous, by no means fleecy, and almoft bloodlefs fubftance of

the



MENSTRUATION. 3Chap. IV.

the vagina. That this Is good blood in an healthy woman,

appears both from the foregoing and innumerable other ob»

fervaiions. Neverthelefs fome blood may be difcharged

through the coats of the vagina, as in other cafes it is through

the inteftinum re^lum, and in Ihort, through the remoteft parts

of the body.

Since none but the human fpecles are properly fubjedl to

this menftrual flux of blood (although there are fome animals

who, at the time of their vernal copulation, diftil a fmall quan-

tity of blood from their genitals), and^fince the body of the

male is always free from the like difcharge, itrhas been a great

inquiry in all ages, what fliould be the caufe of this fanguine

excretion peculiar to the fair fex ? The attraction of the moon,

which is known to raife the tides of the fea, has been, in all

ages, fuppofed to produce this effeCl ; other authors have re-

ferred it to a flaarp ftimulating humour, fecreted in the ge-

nital parts themfelves, the fame which is the caufe of the

venereal difeafe. But if the moon produces this elFeCl, it

would appear in all women at the fame time, which is contra-

ry to experience, fincc there is never a day in which there are

not many women feized with this flux *, nor are there fewer

in the decreafe than in the increafe of the moon. As to any

fliarp ferment feated in the uterus, it will be always inquired

for in vain, where there are none hut mild mucous juices, and

where venery, which expels all thefe juices, neither increafes

nor lefTens the menftrual flux: for women deny that, during

the time of their menfes, they have any increafed defire of ve-

nery ; for at that time moft of the parts are rather pained and

languid; and the feat of venereal pleafure feems rather in the

entrance of the pudendum than in the uterus, from which laft

the menfes flow. Befides, that the menftrual blood is forced

out by fome caufe exciting the motion of the blood againfl;

the veflels, appears moft probable; becaufe, by a retenfion,

the courfes have been known to break through ail the other

A 2 orgaqs



OF THE PELVTS. Part VI.4

organs of the body, where no vellicating ferment could be

feated, fo as to burfl open the veffels of each organ j and be-

caufe the efFedl: produced by the retention of the blood, is not

confined to thofe parts which pour out the venereal humour.

Nature has, in general, given women a more delicate

body, and folids that are lefs elaftic ; their mufcles are alfo

fmaller, with a greater quantity of fat interpofed both be-

tween them and their fibres; the bones too are flenderer, and

their lurfaces .have fewer procefles and afperities, than in

males. Moreover the pelvic of the female is, in all its di-

menfions, larger ; the ofla ilia ipread farther from each other

;

and the os lacrum recedes more backward from the bones of

the pubes, while the ofla ifchii depart more from each other

below: however, the angle in which the bones of the pubes

meet together to form an arch, is in the female remarkably

more large; which differences are confirmed by the obferva-

tlons of great anatomilfs, and from neccflity itfelf, which re-

quires a greater fpace for a greater number of vilcera in the

pelvis.

The female infant new born has her lower limbs very fmall

;

and the greater part of the blood, belonging to the iliac arteries,

goes to the umbilicals, fending down only a fmall portion to

the pelvis. Hence the pelvis is fmall, and but little concave ;

fo that the bladder and uterus itfelf, with the ovaries, project

beyond the brim of the pelvis. But when the foetus is born,

and the umbilical artery tied, all the blood of the iliac ar-

tery defeends to the pelvis and lov/er limbs, which of courfe

grow larger, and the pelvis fpreads wider and deeper ; fo that,

by degrees, the womb and bladder are received into its cavity,

without being any longer compreffed by the inteftines and pe-

ritonaeum, when the abdominal mufcles prefs upon the lower

parts of the abdomen. When the increafe is perfedl, or

nearly fo, then in general we find thofe arteries of the ute-

rus largeft, and eafiiy injedled with wax, which in the foetus

were leaft; and all things are fo changed, that the hemorrhoi-

dal
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dal artery is now in place of the hypogaftric, when formerly

the umbilical had been the trunk of that artery. More blood,

therefore, at that time comes into the uterus, vagina, and cli-

toris, than formerly ufed to do.

At the fame time, when the growth of the body begins con-

fiderably to diminifh, and the blood, finding eafy admittance

into the completed vifcera, is prepared in a greater quantity ;

and the appetite being now very fharp, in both fexes, a plethora

confequently follows. In the male, it vents itfelf frequently

by the nofe, from the exhaling vefTels of the pituitary mem-

brane being dilated to fo great a degree without a rupture, as

to let the red blood diftil through them ; and now the femen

firft begins to be fecreted, and the beaid to grow. But in the

female, the fame plethora finds a more eafy vent downward

;

being directed partly by the weight of the blood itfelf, to the

uterine velicls now much enlarged, of a foft fleecy fabric, and

feated in a loofe hollow part, with a great deal of cellular fa-

bric interfperfed, which is very yielding and fucculent, as wc

oblerve in the womb : for thefe caufes, the veflels being eafily

diftenfible, the blood finds a more eafy paflage through the ve-

ry foft fleecy exhaling veflels, which open into the cavity of

the uterus, as being there lefs reflfhed than in its return by the

veins, or in taking a courfe through any other part ; and at

the fame time the return of the blood from the uterus is im-

peded, both becaufe the flexures of the arteries, from the in-

creafed afflux of the blood, become more ferpentine and fit for

retarding the blood’s motion, and likewife becaufe it now re-

turns with difflculty through the veins* The blood is, there-

fore, firft collefted in the veflels of the uterus, which at this

lime are obferved, in diflcctions, ^to be fwelled ; it is alfo ac-

cumulated in the arteries of the loins and the aorta itfelf,

which, urging on a new torrent of blood, augments the force,

fo far as to difeharge the red blood into the ferous vefTels of the

uterus, which at firft tranfmit an increafed quantity of warm

mucus,
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mucus, afterwards a reddifti-coloured ferum; and by fufFering

a greater diftenlion, they at laft emit the red blood iifelF. The
fame greater impulfe of blood, determined to the genital parts,

drives out the hitherto latent hairs, increafes the bulk of the

clitoris, dilates the cavernous plexus of the vagina, and whets

the female appetite' to venery. Accordingly we find, that the

quantity of the menftrual flux, and the earlinefs of their ap-

pearance, are promoted by every thing that either increafes

the quantity or momentum of the blood widi refpe^l; to the

body in general, or diredls the courfe of the blood more par-

ticularly towards the uterus ; fuch as joy, luft, bathing of

the feet, a rich diet, warm air, and lively temperament of the

body. It is diminifhed by thole things which lefTen plethora

and the motion of the blood, as want, grief, cold air, doth,

and antecedent difeafes.

When five or fix ounces of blood have been thus evacuated,

the unloaded arteries now exert a greater force of elafticity,

and, like all arteries that have been overcharged with blood,

they gradually contract themfelves to a lefs diameter, fo as at

lejigth to give paflage only to the former thin exhaling moif-

turc; but the plethora, or quantity of blood, being again in-

creafed from the fame caufes, a like difeharge will always more

eafily enfue through the vclTels of the uterus, after they have

, been once thus opened, than through any other part. Nor is

there any occafion to perplex ourfelves about the caufe, why

this periodical difeharge is, for the moft part, nearly regular

or menftrual ;
for this depends upon the proportion of the

quantity and momentum of the blood daily colledfed, together

with the reftftance of the uterus, which is to yield again gra-

dually to the firft courfe. This criiical difeharge of the blood,

therefore, never waits for the interval of a month, but flows

fooner or later, according as the greater quantity of blood in

plethoric women is determined, by luft or other caufes, to-

wards the uterus. Finally, they ceafe to flow altogether, when

the
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the uterus, like all the other folid parts of the body, has ac-

quired fo great a degree of hardnefs and refiftance, as cannot

be overcome by the declining force of the heart and arteries,

by which the blood and juices are driven on through all the

vefleis. This increafed hardnefs in the old uterus is fo re-

markable in the arteries and ovaries, that it eaflly difcovers

itfelf both to the knife and the injedlions of the anatomift.

But, in general, brute animals have no menfes 5 becaufe, in

them, the womb is in a manner rather membranous than flefhy,

with very firm or refifting vefleis : Befides, the difference of

their pofture, never permits a natural hemorrhagy from the

noftrils or other parts. They are wanting in men, becaufe in

that fex there is no fpongy organ fit for retaining the blood

;

and likewife becaufe the arteries of the pelvis are both harder,

and lefs in proportion, than the veins
; and thus the impetus

of the blood is directed to the lower limbs, v/here the veffels

are larger in proportion as thofe of the pelvis are fmaller.

It will, perhaps, be demanded, why the breafis fwell at the

time of the approach of the menfes ? We are to obferve, that

the breads have many particulars In their fabric, common
with the uterus j as appears from the fecretion of the milk in

them after the birth of the foetus, which inereafes or dimi-

nifhes in proportion as the lochial flux is either increafed or

diminifhed ; from the fimilitude of the ferous liquor, to milk

or whey, which is found in the uterus ofthofe who do not fuckle
^

their children ; it is of a thin white confidence, and appears

very evidently in the brute animals ; alfo from the turgefcence

or ere(dion of the papillae or nipples of the bread by fri(dion,

analogous to the erection of the clitoris. The fame caufes,

therefore, which didend the veffels of the uterus, likewife de-

termine the blood more plentifully to the breads ; the confe-

quence of which is an increafed bulk and turgefcence of the

conglomerate glandules and cellular fabric which compofe

them*

§ 7. Of
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.§ 7. Of the Gravid Uterus.

Art. I. Structure of the Ovum in early Gestation.

When the rudiments of the foetus get into the uterus, im*

pregnation is faid to take place. The ovum. Toon after its in-

troduflion, adheres to fome part of the internal furface of the

uterus : at firfi: it appears like a fmall veiicle, flightly attached ;

and gradually increafes in bulk, till it apparently comes in

contact with the whole cavity of the uterus.

The embryo, with umbilical cord, membranes, and waters,

in early geftation, conftitute the ovum ; which then appears

like a thickened flefhy mafs, the more external parts, which

are afterwards feparate and diftln(51:, being blended in fuch a

manner that they cannot be readily diftinguifhed.

In the progrefs of geftation every part of the ovum be-

comes more diftincl ; and then a thick vafcular part on the

outfide of the chorion, called can be readily perceived.

The external membranous part of the ovum is originally

compofed of three coats : the internal lamella, or that next

the foetus, is called amnios

;

the next is the true chorion

;

and

the external is called the falfe or fpongy chorion. It is fup-

pofed to derive an extraordinary lamella immediately from the

uterus, which conftitutes the external covering of the ovum.

This produflion, which is fuppofed to be entirely formed by a

continuation of the internal membrane of the uterus, is at

firft loofely fpread over the ovum, and afterwards comes in

conta£l: with the falfe chorion. Thefe two lamellae, which

form the external vafcular furface of the ovum, are much

thicker than the internal membranes of the true chorion

and amnios ; and the proportion which they bear to the o-

ther parts is fo great, that, in early conception, the mafs of

the ovum is chiefly compofed of them. Dr Ruyfch called

this exterior coat the tunicajilamentofa; more modern authors,

the
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idcitfalfe orfpongy chorion. But Dr Hunter has found the fpon*

gy chorion to conlift of two diftindt layers : that which lines

the uterus he ftyles membrana caduca or decidua

^

becaufe it is

caft off after delivery ; the portion which covers the ovum, de-

cidua reHexay becaufe it is reflected from the uterus upon the

ovum. The membrana decidua is perforated with three fora-

mina, viz. two fmall ones, correfponding with the infertion of

the tubes at the fundus uteri *, and a larger ragged perforation

oppofite to the orificium uteri.

Thus, according to Dr Hunter, the embryo, on its firft

formation in the ovum, and the foetus during the whole time

of geftation, is inclofed in four membranes, viz. the double,

falfe, or fpongy chorion, called membrana decidua^ or, decidua

rejlexa ; the true chorion, and the amnios, which include a

fluid called the liquor amniiy in which the embryo floats.

The true chorion and the amnios are very thin tranfparent

membranes. The decidua, and decidua reflexa, differ in ap.^

pearance, and feem to refemble thofc inorganic fubftances

which conneifl: inflamed vifeera, and have been confidered by

fome late writers as being compofed of infpiflated or coagula-

ted lymph.

Between the amnios and chorion, a quantity of gelatinous

fluid is contained in the early months ; and a fmall bag, or

white fpeck, is then obferved on the amnios, near the infertion

of the umbilical cord. It is filled with a white liquor, of a

thick milky confiftence ; and is called veficula umbilicalis^ veji-

cula alba or la^ea : it communicates with the umbilical cord

by a fmall funis, which confifts of an artery and vein. This

veficlc, and du6t or tube leading from it, are only confpicu-

ous in the early months ; they afterwards become tranfparent,

and of confequence invifible. Their ufe is not yet underftood.

Though the bag, or external parts of the conception, at firft

form a large proportion of the ovum in comparifon to the em-

bryo or foetus, yet in advanced geftation the proportions arc

VoL. III. B reverfed.
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reveiTed. Thus an ovum between the eighth and ninth week
after conception, is nearly about the fize of a Iren’s egg, while

the embryo frarcely exceeds the weight of a fcruple: at three

months, the former increafes beyond the magnitude of a

goofe’s egg, and its weight is above eight ounces ; but the foetus

does not then amount to three 'mnees : at lix months, the foe-

tus weighs twelve or thirteen ounces, and the placenta and

membranes only feven or eight : at eight months, the foetus

weighs between four and five pounds, the fecundines little

more than one pound : at birth, the foetus, according to Dr
Hunter, weighs from five to eight pounds

; and this agrees

nearly with the obfervation of Dr Wrifberg; but the placenta,

feldom increafes much in bulk from between the feventh and

eighth month.

Having deferibed the ovum iti early geftation, we (hall next

take a view of the germ *, trace the progrefs of the embryo

and foetus ; then refume the fubje£l: of the ovum, to explain

the ftru£lure of the membranes, placenta, See, in advanced

geftation, and point out the moft remarkable changes which

the uterus fuffers during impregnation.

Art. II. Evolution of the Foetus.

There can be little doubt that all the parts of an animal

exift completely in-the germ, though their extreme minute-

nefs and fluidity for fome time conceal them from our fight.

In a ftate of progreflion, fome of them are miich earlier con-

fpicuous than others.

The embryo, in its original ftate, feems to contain, in a fmall

fcale, all the other parts which are afterwards to be pix)gref-

fively evolved. Firft the heart and liver, then the brain and

fpinal medulla, become confpicuous *, for the fpine or carina

of the embryo is formed fome time before any veftige of the

extremities begin to fprout. 1 he encephalon, or head, and its

appendages.
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appendages, firft appear ; then the thoracic vifcera j nqXt, the

abdominal : at length the extremities gradually (hoot out ; the

fuperior firft, then the inferior ; till the whole is evolved.

As Toon as the embryo has acquired fufficient confiftence to

be the fubjecH: of any obfervation, a little moving point, which

is the heart, difeovers itfelf. Nothing, however, but general

circumftances relating to the particular order and progrefs of

the fucceilive germination or evolution of the vifcera, extre-

mities, vafcular fyftem, and other parts of the human foetus,

can be afeertained, as it is beyond the power of anatomical

invedigation.

It is alfo exceedingly difficult to determine the age or pt*o«

portional growth of the foetus. . The judgement we form will

be liable to conhdcrable variation : ift. From the uncertainty

of fixing the period of pregnancy ;
2dly, From the difference

of a foetus of the fame age in different women, and in the

fame woman in different pregnancies; and, laftly^ Becaufe

the foetus is often retained in utero for fome time after the

cxtindlion of its life.

The progrefs of the foetus appears to' be much quicker in'

the early than latter months ; but the proportional increafe is

attended with difficulty in the calculation ; for, befides other

reafons, we have not an opportunity of knowing the magnitude

or weight of the dime foetus in different months. It will alfo,

probably, be materially influenced by the health, conftitu-

tion, and mode of life, of the parent.

A foetus of four weeks, is near the fize of a common fly

it is foft, mucilaginous, feems to hang by its belly, and its

bovVels are only covered by a tranfparent membrane. At fix

weeks, the confiftence is ftill gelatinous, the fize about that of

airmail bee, the head larger than the rell of the body, and the

extremities then begin to fiioot out. At eight weeks, it is a-

bout the fize of a field bean, and the extremities project a little'

from the body. At twelve weeks, it is near three inches long,^

B 2 and
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aiwi its formation is pretty diftinft. At four months, the foetus

meafures above five inches ; at five months, between fix and
feven inches ; at fix months, the foetus is perfect in all its ex-
ternal parts, and commonly about eight, or between eight

and nine inches long ; at feven months, it is between eleven

and twelve inches ; at eight months, about fourteen or fifteen

inches ; and at full time, from eighteen to twenty-two and
twenty-three inches. But thefe calculations, for the above

reafons, mu ft be very uncertain.

Art. III. Contents of the Gravid Uterus in advan-

ced Gestation.

These confift of the foetus, umbilical cord, placenta,

membranes, and contained fluid. We have already traced

the progrefs of the foetus ; and fhall proceed to deferibe the

other parts of the ovum in advanced geftationj as juft now
enumerated.

Umbilical cord. The foetus is conne(fted to the placenta by

the umbilical cord or navel-ftring ; which may be defined, a

long vafcular rope, compofed of two arteries and a vein, cover-

ed with coats derived from the membranes, and diftended with

a quantity of vifeid gelatinous fubftance, to which the bulk of

the cord is chiefly owing.

The cord always arifes from the centre of the child’s belly^

but its point of infertion in the cake is variable. If the pla-

centa adhere to the fundus, or is fixed over the mouth of the

uterus, it is then of a round form, and the cord arifes fromiu

middle} but if the placenta adhere elfewhere, the cord k
lerted nearer its edge. Its fliape is feldom quite cylindrical!

and its velTcls are fometimes twifted or coiled, fometimes forn^

cd into longitudinal fulci. Its diameter is commonly about the

thicknefs of an ordinary finger, and its length lulficient to ad-

mit the birth of the child with fafety, though the placenta

ftiould
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fhould adhere at the fundus uteri. In length and thicknefs,

however, it is liable to confiderable variation. The extremity

next the foetus is generally ftrongeft ; and fomewhat weak-

er and more flender next the placenta, according to its place

of infertion; which, though commonly not far from the cen-

tre, is fometimes very near the edge. This fuggefts an im-

portant advice to practitioners, to be cautious of pulling the

rope to extract the placenta when they feel the fenfation of

its fplitting as it were into two divifions, which will propor-

tionally weaken its refiftance, and render it liable to be rup-

tured with a very flight degree of force in pulling. The ufc

of the cord is to conneCt the foetus to the cake, to convey the

nutritious fluid from the mother to the child, and to return

what is not employed.

Placenta. The placenta, cake, or after-birth, is a thick, fofr,

vafcular mafs, conneCfed to the uterus on one fide, and to the

umbilical cord on the other. It differs in fhape and fize •y it

is thickeft at the centre, and gradually becomes thinner to-

wards the edges, where the membranes go off all round, ma-

king a complete bag or involticrum to furround the waters,

funis, and child.

Its fubftancc is chiefly vafcular, and probably in fome degree

glandular. The ramifications of the veffels are very minute,

which are unravelled by maceration, and, when injeCted, ex-

hibit a moft beautiful appearance, refembling the bufhy tops of

g tree. It has an external convex, and an internal concave, fur-

face. The former is divided into a number of fmall lobes and

fiffures, by means of which its adhefion to the uterus is more

firmly fecured. This lobulated appearance is moft remarkable

when the cake has been rafhly feparated from the uterus
; for

the membrana decidua, or conneefting membrane between it

and the uterus, being then torn, the moft violent and alarm-

ing hemorrhagies frequently enfue.

The internal concave furface of the placenta is in contaflt

with
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with the chorion, and that with the amnios. From its in*

ternal fubftance arife innumerable ramifications of veins and

arteries, which Inofculate and anaftomofe with one another ;

and at lafi: the different branches unite, and form the funis

umbilicalis.

The after-birth may adhere to every part of the internal

furface of the uterus, as at the pofterior and anterior, fupe*

rior and lateral parts ; and foraetimes, though more rarely,

part of the cake extends over the orificium uteri ; from"

whence, when the orifice begins to dilate, the moft frightful

and dangerous floodings arife. But the moft common place

of attachment of the cake is from the ftiperior part of the cer*

vix to the fundus.

Twins, triplets, &c. have their placenta, fometimes feparatc,

and fometimes adhering together. When the placentre ad*

here, they have generally the chorion in common; but each

foetus has its diftineft amnios. They are commonly joined

together, either by an intervening membrane, or by the furfa-

ces being contiguous to one another ; and fometimes the vef-

fels of the onfe cake anaftomofe with thofe of the other.

The human placenta, according to Dr Hunter, and others

who believe that the child is nourilhed by a fecreted liquor, is

compofed of two diftinft fyftems of parts, a fpongy or cellu-

lar, and a vafcular fubftance; the Ipnngy or cellular part,

formed by the decidua, being derived from the mother, the

more internal vafcular part belonging entirely to the foetus;

but, according to thofe who are of opinion that a real circula-

tion is carried on between the mother and the child, the pla-

centa is chiefly compofed of vefTeis which are connedlcd by the

common cellular fubftance.

Membranes. Thefe confift, externally, of two layers of

the fpongy chorion, called decidua and decidua reflexa ; inter-

nally, of the true chorion and the amnios. They form a

pretty ftrong bag, commencing at the edge of the cake, going

round
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round the whole circumference, and lining the internal fur-^

face of the womb. When feparaced from the uterus, this

men^branous bag is {lender and yielding, and its texture readi-

ly deftroyed by the impulfe of the contained fluids the pref-

fure of the child, or of the finger in touching ; but in its. na-

tural ftate, while it lines the womb, and is in clofe conta£t

with its furface, the membranous bag is tough and ftrong, fo

as to give a confiderable degree of refiftance. It is alfb

ftrengthened in proportion to the different layers of which it

is compofed, whofe ft;ru£lure we fhall proceed to explain more

particularly.

1 . The membra7ia decidua^ or that lamella of the fpongy

falfe chorion which is in immediate contact with the uterus, is

originally very thick and fpongy, and exceedingly vafcular,

particularly where It approaches the placenta. At firft, there

is a fmall intervening fpace between it and the ovum, which

is filled with a quantity of gelatinous fubftance. It gradual-

ly becomes more and more attenuated by ftretching, and ap-

proaches nearer to the decidua reflexa *, and about the fifth

month the two layers come in contadf, and adhere fo as to be-

come apparently one membrane.

2 . Decidua reflexa. In its ftrufture and appearance it is fi-

milar to the former, being rough, fleecy, and vafcular, on its

external furface. In advanced geftation, it adheres intimate-

ly to the former membrane, and is with difficulty feparated

from it.

The decidua reflexa becomes thicker and more vafcular as

it approaches the placenta, and is then blended with its fub-

ftance, conftituting the cellular or maternal part of the cake,

as it is termed by Dr Hunter. The other or more internal

part belongs to the foetus, and is ftyled the foetal part of the

placenta.

The double decidua is opaque in comparifon of the other

meuibrane ; the blood-vcflels are derived from the uterus, and

can
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can be readily traced into it. Dr Hunter fuppofes that the

double decidua lines the uterus nearly in the fame manner as

the peritonaeum does the cavity of the abdomen, and that the

ovum is inclofed within its duplicature as within a double

night-cap. On this fuppofition the ovum muft be placed on

the outfide of this membrane, which is not very readily to be

comprehended ; unlefs we adopt Signior Scarpa’s opinion, and

fuppofe it to be originally entirely compofed of an inlpiflated

coagulable lymph.

3. The true chorion^ or that connected with the amnios, is

the firmeft, fmoothelf, and moft tranfparent of all the mem-
branes, except the amnios ; and, when feparated from it, has

a confiderable degree of tranlparency. It adheres pretty

clofely to' the internal furface ot the cake, which it covers

immediately under the amnios, and gives alfo a coat to the

umbilical cord. It is connet^ed to the amnios by means of a

gelatinous fubftance, and is eafily feparated from it.

4. The amnioSy or internal membrane, forms the external

coat of the umbilical cord. This lateral lamella of the mem-

branous bag is the moft thin, attenuated, and tranfparent of

the whole ; and its velTels are fo delicate, that they can hard-

ly be dilicovered 5 their diameters are fo fmall as to be incapa-

ble in their natural ftate of admitting globules of red blood.

It is, however, firmer, and ftronger than the chorion, and

gives the greateft refiftance in the breaking of the membranes.

The fmall bag, called veficula umhilicalis

^

formerly deferi-

bed, and only confpicuous in the early months from its fitua*

tion, is placed between the amnios and chorion, near the at-

tachment of the cord j and, from the colour of its contents,

has been miftaken for the urachus ; but there is no allantois

in the human fubjed.

The allantois in quadrupeds is an oblong membranous fac,

or pouch, placed between the chorion and amnios. This

membrane communicates with the urachus, which in brutes

is
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is open, and tranfmits the urine from the bladder to the al-

lantois.

5. The waters are contained within the amnios, and are

called the liquor amnii^ They are pureft, cleareft, and moft

limpid in the firft months ; acquiring a colour, and becoming

foraewhat ropy, towards the latter end. They vary in diffe-

rent Aibjedls, both in confiPcence and quantity; and, after

a certain period, they proportionally diminifli as the wo-

man advances in her pregnancy. This liquor does not, in

any refpedl, refemble the white of an egg; it is generally falt-^

ifh, and therefore unfit for the nutrition of the child
;
fome of

it may perhaps be abforbed by the foetus, but the child is chief-

ly nourifhed by the navel-ftring. In the early months, the

organs arc not fit for fwallowing; and monfters are fomeximes

born alive, where fuch organs are altogether wanting^

Water is fometirnes collected between the chorion and am-

nios, or between the lamella of the chorion. This is called

thefalfe water. It is generally in much fmaller quantity than

the true water ; and, without detriment to the woman, may
flow at any time of pregnancy.

Having defcribed the contents of the gravid uterus, let us

confider the changes which that organ fuffers during the pro-

grefs of geftation, and explain the manner of circulation be-

tween the parent and foetus, and within the body of the foetus

after which we fhall enumerate the moft remarkable peculi-

arities of the nori’^natus.

Art. IV. Changes of the Uterine System from

Impregnation.

Though the uterus gradually increafes in fize from the

moment of conception till full time, and although its diften-

tion is proportioned to that of the ovum, with regard to its

contents, it is, ftridlly fpeaking, never coinp.letely diftended;.

Void. HI. C for
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for In early geftation, they are entirely confined to the fun-

dus, and,, at full time, the finger can he pafTed for fome way

within the orificium uteri without touching any part of the

membranes. Again, though the cavity of the uterus increafcs,

yet it is not mechanically ftrctched, for the ihicknefs of the

fides does not diminifh. The increafed fize feems therefore

to depend on a proportionable quantity of fluids fent to that

part, nearly in the fame way that the fkin of a child, though,

it fuffers fo great a diffchtion, does not become thinner, but

preferves its ufual thicknefs.

This is proved from feveral inftances of extra-uterine foe-

tufes, where the uterus, though there were no contents, was

nearly of the fame fize, from the additional quantity of fluids

tranfmitted, as if the ovum had been contained within its ca-

tity. Boehmerus relates the fame circumftance, without at-

tempting to explain it, in the hiftory of a cafe of extra-uterine

conception in the fifth month. The uterus is painted of a

i:onfiderable fize, though the foetus was contained in the ova-

rium.

The gravid uterus is of different fize in different women

;

^nd will vary according to the bulk of the foetus and involu-?

era. The fituation alfo varies according to the increafe of its

contents, and the pofition of the body. For the firft two or

three months, the cavity of the fundus is triangular as before

impregnation ; but, as the uterus ftretches, it gradually ac-^

q[uires a more rounded form. In general, the uterus never

xifes direiSlly upwards, but inclines a little obliquely
; moft

commonly to the right fide : its pofition is never, however,

ib oblique as to prove the foie caufe either of preventing or

^tarding delivery.

Though confiderable changes are occafioned by the gradual

difiention, of the uterus, it is difficult to judge of pregnancy

from appearances in the early months. For the firft three

months, the ps lincap feels fmooth and even, and its orifice is

nearly
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nearly as fmall as in the virgin When any difference

can be perceived, it will ednfift in the increafed length of the

projecting tubercle of the uterus, and the (hortening of the

vagina from the defeent of the fundlis uteri through the pel-

vis. This change in the pofition of the uterus, by which the

proje(5ting tubercle appears to be lengthened, and the vagini

proportionally (hortened, chiefly happens from the third to the

fifth month. From this period the cervix begins to ftretch and

be diftended, firft at the upper part 5 and then the os tinc^

begins alfo to fuffer confidcrablc changes in its figure and ap-

pearance. The tubercle fhortens, and the orifice expands ;

but during the whole term of geftation, the mouth of the ute-

rus is ftrongly cemented with a. ropy mucus, w^hich lines it and

the cervix, and begins to be difeharged on the approach of la-

bour. In the laft weeks, when the cervix uteri is completely

diftended, the uterine orifice begins to form an elliptical tube,

inftead of a fiffure ; and fometimes, efpecially when the parie-

tes of the abdomen are relaxed by repeated pregnancy, it dif-

appears entirely, and is without the reach of the finger in

touching Hence the os uteri is not placed in the direclion

of the axis of the womb, as has generally been fuppofed.

The progreffive increafe of the abdominal tumor, from the

ftretching of the fundus, affords a more decifive mark of the

cxiftence and period of pregnancy than any others ; and the

progrefs is nearly as follows.

About the fourth, or between the fourth and fifth month,

the fundus uteri begins to rife above the pubes or brim of the

pelvis, and the cervix to be fomewhat diftended. In the fifth

month, the belly fwells like a ball, with the Ikin tenfe, the fun-*

dus extends r^bout half way between the pubes and navel, and

the neck is fenfibly ftiortened. In the feventh month, the

fundus, or fuperior part of the Uterine tumor, advances as far

as the umbilicus ; and the cervix is then nearly three-fourths

diftended. In the eighth, it reaches mid-way between the

G 2 navel
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navel and fcrobiculus cordis; and in the ninth, to the fcrobi^

cuius itfelf, the neck then being entirely diftended ; which,

with -the os tincse, become the weakeft: parts of the uterus^

Thus, at full time, the uterus occupies all the umbilical and

hypdgaftric regions: its Ihape is almoft pyriform, that is, more

rounded above than below, and having a ftridure on that

part which is furrounded by the brim of the pelvis.

During the progrefs of diftention, the fubftance of the ute-

rus becomes much loofer, of a fofter texture, and more vafeu-

lar, than before conception ; and the diameter of its veins is

fo much enlarged, that they have acquired the name oijinufes,

'^hey obferve a more dire£l: courfe than- the arteries, which run

in a ferpentine manner through its whole fubftance, and ana-

flomofe with one another, particularly at that part where the

placenta is attached : It is in this part alfo that the vafcular

jftru(ft:ure is moft confpicuous.

The arteries, according to Dr Hunter, &c. pafs from the

uterus, through the decidua, into cells in the placenta : and

veins, correfponding with the arteries, return the blood to the

mother. According to other authors, the arteries end partly

in the veins of the mother, and partly in the veins of the

child.

The mufcular ftru^fure of the gravid uterus is extremely

difiirult to be traced with any exadtnefs in the unimpregnat-

ed ftate *, but in the gravid uterus they appear more diftindl:^

ly. In the wombs of women who die in labour, or foon after

delivery, fibres running in various- directions are obfervable

more or lefs circular. Thefe feem to arife from three diftinCt

origins, viz. from the place where the placenta adheres, and

from the aperture or orifice of each of the tubes : but it is al-

moft impoffible to demon ftrate regular plans of fibres conti-

nued any length without interruption.

The appendages of the uterus alfo fufi?er confiderable

changes ; for the tubes, ovaries, and ligaments, gradually go

oflf
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off below the fundus as it ftretches, and at i^he full time are

almoft entirely obliterated. At the tull time, efpecially in a

firft pregnancy, > when the womb riles higher than in fubfe-

quent impregnations, the ligamenta rotunda are confiderably

ftretched ; and to this caufe thofe pains are probably owing

which ftrike from the belly downwards in the direction of thefe

vafcular ropes, which are often very painful and diftreffing to-

wards the latter end of geftation. Again, as the uterus, which

is chiefly enlarged towards the fundus, at the full time ftretch-

es into the cavity of the abdomen without any fupport, leav-

ing the broafl ligaments below the moft bulky part, we can

readily fee, that by pulling at the umbilical cord to deliver thcj^

placenta, before the uterus is fufflciently contracted, the fun-

dus may be pulled down through the mouth- of the womb, e-

ven though no great violence be employed. This is ftyled the

inverfton of the uterus ; and is a very dreadful, and generally

fatal accident. It is the copfequence only of ignorance or te-

merity ; and can fcarcely happen but from violence, or from aa

ofiicious intruflon on the work of nature, by pulling at the

rope while the woman is faint or languid, and the uterus in

a ftate of ato%.

In fome rare inftances, where the cord is .naturally ftiort,

or rendered fo by circumvolutions round tlie body of the child,

the force of labour which propels the child may, when the pla-

centa adheres to the fundus uteri, bring it down fo near the

os tincse, that little force would afterwards be ruiEcient to

complete the inverfton. This luggefts a precaution, that in

the above circumftances, if ftrong labour-pains ftiould conti-

nue, or a conftant bearing down enfue, after the delivery of

the child, the pratSlice of pulling by the cord Ihould be careful-

ly avoided, and the hand of the operator be prudently con-

duced within the uterus, to feparate the adhefion of the cake,

and guard againft the hazard of inverfion.

The ovaria alfo fuffer lome change from pregnancy.

A
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A roundifh figure of a yellow colour appears in one of

them, called by anatomifls the corpus luteum ; and in cafCs of

twins, a corpus luteum often appears in each ovarium. It was

imagined to be the calyx ovi ; and is obferved to be a gland

from whence the female fluid or germ is eje(fled. In early

geftation, this cicatrix is mod confpicuous, when a cavity is

obvious, which afterwards collapfes,

If the ovarium be injected in the latter months, the corpus

luteum will appear to be compofed chiefly of veflels. A por-

tion of it, however, in the centre, will not be filled ; whence

there is reafon to furpedl that it is a cavity, or that it contains ,

a fubflance not yet organized.

Art. V. Circulation in the Foetus.

The circulation in the fubflance of the placenta, notwith-

ftanding what has been faid by different authors, feems to be

not yet fully underflood \ but it is certain, that the blood paf-

fes diredtly from the placenta into the umbilical vein ; which,

running along the funis, perforates the belly of the foetus, and

enters under the liver, where it divides into two branches,

nearly at half a right angle. One of thefe branches, called the

dudlus venofuSy carries part of the blood to the left branch of the

vena cava hepatls, and from that to the vena cava. The other

carries the refl to the vena portarum ; where, after circulat-

ing through the liver, it alfo gets into the vena cava, and fo to

the heart : but the circulation here is carried on without any

neceflity for the lungs being dilated : For feetufes have an oval

hole open between the auricles of the heart, and a communi-

cating canal, called canalis arteriofuSy going between the pulmo-

nary artery and aorta ; which two paflages allow the refl of

this circulating fluid, that returns by the cava fuperior, to be

tranfmitted to the aorta, without pafling through the lungs.

The blood is returned from the foetus by the arteria umhili^

caks,
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calesy which take their rifes fometimes from the trunk of the

aorta, but commonly from the iliac arteries of the foetus *, and,

running by the external fides of the bladder, afcend to go out

at the navel.
,

Art. VI. Position of the Foetus in Utero.

The foetus is commodioufly adapted to the cavity of the u-

terus, and defcribes an oblong or oval figure ; its feveral parts

being colle^led together in fuch a manner as to occupy the

leaft pofiible fpace. The fpine is rounded, the head reclines

forward towards the knees, which are drawn up to the belly,

while the heels are drawn backwards towards the breech, and

the hands and arms are folded round the knees and legs. The
head of the child is generally downwards. This does not pro-

ceed, as was commonly alledged, from the funis not being ex-

actly in the middle of the child’s body, for it is not fufpended

by the funis ; the reafon is, becaufe the fuperior parts are

much larger, and heavier in proportion, than the inferior.

When other parts prefent, it feems owing to the motion of

the child altering its figure when the waters are much dimi-

niflied in quantity, or to circumvolutions of the cord : when

the pofition is once altered, it becomes confined or locked in

the uterus, and cannot eafily refume its original pofture.

As the figure of the foetus is oval, and the head naturally

falls to the moft depending part of the uterus, the vertex ge-

nerally points to the os tincae, with the ears diagonally in the

pelvis. The foetus is mechanically difpofed to allume this po-

fition from its peculiar figure and conftrudtion, particularly

by the bulk of the head and articulation with the neck, by the

aflion of its mufcles, and by the fhape and conftruftion of

(he cavity in which it is contained.

Art%
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Art. VII. Peculiarities of the Foetus,

The foetus, both in external figure and internal ftru61ure,

differs materially, in many ftriking circumftances, from the

adult. It is fufficient for our prefent purpofe to mention a

few particulars.

The head is very large in proportion to the reft of the body

;

the bones of the head are foft and yielding, and the futures not

yet united, fo that the bulk of the head may be diminilhed in

every direflion, and its paffage confequently be rendered more

' commodious. The bones of the trunk and extremities, and

all the articulations, are alfo remarkably flexible. All the a-

pophyfes are epiphyfes j even the heads and condyles and

brims of cavities, inftead of bone, are of a foft cartilaginous

confiftence.

The brain, fpinal marrow, and whole glandular as well as

nervous and fanguiferous fyftems, are confiderably larger in

proportion in the foetus than in the adult. It has a gland fi-

luated in the fore-part of the cheft between the laminae of the

mediaftinum, called the thymus. The liver and kidneys are

much larger in proportion : and the latter are divided into a

number of fmall lobes, as in brutes.

The foetus alfo differs in feveral circumftances from a child

who has breathed.

The cavity of the thorax is lefts in proportion than after re-

fpiration. The lungs are ftmaller, more compa(ft, of a red co-

lour like the liver, and will fink in water ; but puirefaiftipn,

a particular emphyfema, as in difeaftes of cattle, and blow-

ing into them, will make them ftwim ; which fhould prevent

us from haftily determining, from this circumftance, whether

a child has breathed or not

;

which we are often called on to

do. Neither do^ their finking prove that the child never

breathed \
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breathed ; for a child may die, or be ftrangled in the birth,

or immediately after, before the lungs are fully inflated.

The arterial and venous fyftems are alfo different from that

of the child. Hence the difference in the manner of circu-

lation already taken notice of.

§ 8. (9/* Conception, '

To Inveftigate what happens in the interior parts of a fe^

male during the production of a new living animal, is indeed

a very arduous undertaking. We fhall firfl relate what expe-

rience (hews to be true, a;id then add the hypothefes by which

the learned have endeavoured to fupply what fhe does not

teach. How few particulars are yet attained, and how diffi-

cultly they are attainable, I have learnt by too many fruitlefs

experiments.

That fome light may be thrown on fo dark a fubjeCl, we

fhall begin with the moft fimple animals, and afterwards take

notice of what nature has added in others whofe fabric is more

compounded. The fmalleft animals, then, which have very

few or no limbs, the leaf!: diftinCfion of parts, the fhorteft life,

and the vital functions both few’ and very fimilar to one ano-

ther, bring forth young ones like themfelves, with no diftinc-

tion of fexes; all of them are fruitful, and none imparts fecun-

dity to the reft. Some animals exclude their young through a

certain cleft of their bodies; from others, limbs fall off,

which are completed into animals of a kind fimilar to thofe

from which they have fallen. This kind of generation is ex-

tended very wide, and comprehends the greater part of ani-

mal life. '
,

Thofe again, which are a little more compounded, all bring

forth their young
; yet in fuch a manner, that a certain par-

ticle peculiar to themfelves is generated in their bodies, diffi-

•milar to the whole animal, and contained in fome involucra.

Vox.. III. D within
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within which lies the animalcule that is afterwards to become

Cmilar to its parent
; this is commonly called an egg, A great

part of thefe animals is immoveable.

Animals that are ftill more complex have both eggs, and

male femen belides ; To that both fexes are joined in the fame

animal*, this clafs is the moft numerous. The malefemen is

that fubftance which it is necelTary to fprinkle on eggs to ren-

der them prolific, although it never grows alone into a new a-

nimal. In this clafs, therefore, a juice is prepared by its own

proper organs, which is likewife poured on the eggs through

organs proper to itfelf, but different from the former, in or-

der to generation.

Thofe animals are much more numerous which have both

a male juice and female eggs; yet cannot fecundate them-

felves, but require true coition. For two animals of this kind

mufi: fo agree in the work of fecundation, that each impreg-

nates the other with its male organs, and again fuffers itfelf to-

be impregnated in its female ones by the male parts of the

other.

Approaching nearer and nearer to man, we come next to

that clafs, of which, fome individuals have only male or«

gans, and the fame males fprinkle their feed on the female

eggs of others. Several of the animals with cold blood fprinkle

their feed upon the eggs after they are poured out oi the body

of the mother. Warm animals injedt their femen into the

uterus of the female. If eggs are generated in the female, fhc

expels the lifelefs embryo included in Ihells or membranes

;

but if a living foetus, fhe then retains it lo long as that it may

be born free from any involucrum. The difference between

thefe oviparous and viviparous animals is lo imall, that in the

fame clafs, and the fame genus, fome animals lay eggs, others

produce live foetufes; and laftly, the fame animal fometimes

jays eggs, and fometimes brings forth live young.

From this review of animals it appears, that all animals are

produced
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produced from one fimilar to themfelves ;
many from a part

only of a fimilar one ; others from an egg of a peculiar ftruc-

ture ; but that all thefe have no need of male femen. Laftly,

the more moveable and lively animals only, whofe bodies are

of a more complicated ftrudlure, are endowed with a double

fyftem for generation ; and the difference of fexes Teems to be

added for the bond of focial life, and for the fafety of a lefs

numerous progeny.

For the effufion of this male juice into the female or-

gans, both fexes are inflamed with the mofl: vehement de-

fires j the male indeed has the mofl: lively ones ; for fince the

female is always prepared for the venereal congrefs, it was ne-

ceffary for the male to be more ftrongly excited, efpecially at

the time when he abounded with good and prolific feed, which,

indeed is the principal incentive to venery in him. In fe-

males, of the brute kind efpecially, fome inflammation in' the

vagina, which excites an intolerable itching. Teems the princi*

cipal caufc of venereal defire.

Nature has added to the womb, both in women and in qua-

drupeds, a vagina, or round membranous cavity, eafily di-

latable, which, as we have already I'ecn, embraces and
,
fur-

rounds the projecting mouth of the uterus it defeends ob-

liquely forward under the bladder, refting upon the le^lum,

with which it adheres, and laftly opens under the urethra with

an orifice a little contracted. This opening, in the fetus

and in virgins, has a rema?'^^^.*’* wrinkled valve, formed of the

fkin and cuticle of the. va^' under the denomination of

hymen^ which ferves to exclude the air or water: fince only

the human race have this membrane, it is perhaps not without

fome kind of moral ufe. It is circular*, except that a part of

it is fometimes wanting under the urethra, and it is broadex^

behind. Being infenfibly worn away by copulation its lace-

rated portions at lafl: difappear. The caruncles, v/hich are

called myrtiformeSi arc partly the remains of the fhattered hy-

D 2
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men, partly the rugse and the valves of the mucous lacunse

hardened into a kind of flefli.

At the entrance of the vagina are prefixed two cutaneous

appendages, called continued from the cutis and gland

of the clitoris *, and thefe, being full of cellular fubftance in

their middle, are of a turgefcent or difienfible nature ; they

are jagged and replenilhed with febaceous glandules on each

fide, fuch as are alfo found in the folds of the prepuce of the

clkcMis^ Their ufe is principally to direct the urine, which

flows between them both from the urethra, that it might run

off*and not trickle down the fldn, in which office the nymphse

are drawn together with a fort of eredion. Thefe membra-

nous produdions defcend from the cutaneous arch furround-

ing the clitoris, which is a part extremely fenfible, and won-

derfully prurient; it is compofed, like the penis, of two ca-

vernous bodies, arifing from the fame bones, and afterwards

conjoining together in one body, but without including- any

urethra. It is furnifhed with blpod-vefiTels, nerves, and leva-

tor mufcles, and a ligament fent down from the fynchondro-

fis of the os pubis ; like the penis in men, the clitoris grows

turgid and ere£l: in the time of coition, but lefs fo in mod eft

women ; from friftion, however, the clitoris always fwells

tip and is erecfecL

The mufcle, termed qflii vagina conJlriElofy rifing from the

fphin£ler ani and receiving an acceffion from the os ifchiura,

covers the venal plexus, comes fee g^ard by the fides of the la-

bia, and Is inferted into the crura of the clitoris; it feems to

comprefs the lateral venal plexufes of the vagina, and to retard

the return of the venal blood. The tranfverfe mufcle of the

urethra, and the bundle from the fphinfter inferted into it,

have the fame fimation as in men.

When a woman is invited either by moral love, or a luftful

defire of pleafure, and admits the embraces of the male, the

penis, entering the vagina, rubs againft its fides, until the male

feed
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feed breaks out and is poured into the uterus. In like man-

ner, as in the male, the attrition of t^e very fenfible and tender

' parts, excites a convulfive conftridlion of all the parts of the

vagina. By thefe means the return of the venous blood being

fupprefied, the clitoris, efpecially in falacious women, grows

turgid and ere£l:, the nymphae on each fide fwell, as well as

the venal plexus, which almoft furrounds the whole vagina,

'and the pleafure is increafed to the higheft pitch : in confe-

quence of which there is expelled, by the mufcular force, but

not perpetually, nor equally in all women, a quantity of lubri-

cating mucous liquor, of various kinds. The principal foun-

tains of this are feated at the opening of the urethra, where

there are large mucous finufes placed in the protuberant mar-

gin of this uriniferous canal. Moreover, at the fides of the

urethra in the bottom of the finufes which are formed by the

membranous valves fulcated upwards, two or three large mu-

cous finufes open into the vagina. Laftly, at the fides of the

vagina, between the bottoms of the nymphse and the hymen,

there is one opening, on each fide, from a very long du£l;

which, defeending towards the anus, receives its mucus from

a number of very fmall follicles.

But the fame a«^ion which, by increafing the pleafure to

the higheft degree, caufes a greater conflux of blood to the

whole genital fyftem of the female, occafions a much more

important alteration in the interior parts. For the hot male

femen, penetrating the tender and fenfible cavity of the uterus,

which is itfelf now turgid with influent blood, there excites,

at the fame time, a turgefcence and diftention of the lateral

tubes, which are very full of veflels creeping between their

two coats, and diftended with a great quantity of blood. Thefe

tubes, thus copioufly filled and florid with the red blood, be-

come ere£l:, and the ruffle or fringed opening of the tube

afeends and is applied to the ovary. In the truth of all thefe

changes, we are confirmed by dilfedtions of the human body

and
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and brute animals, and f^om the appearances of the parts

when difeafcd.

But, in a female of ripe years, the ovary is extremely tur-

gid, with a lymphatic coagulable fluid, with which alfo the ve-

ficles are diftended. In a prolific copulation, fome one of the

more ripe velicles is burft, a manifeft cleft appears, which at

length pours out a clot of blood. Within this veficle, after

copulation, a kind of flefli grows up, at firft flocculent, then

granulated, and like a conglomerate gland, confifting of many

kernels joined together by a cellular fubftance ; which flefli by

degrees becoming larger and harder, fills the whole cavity of

the veficle, and is hardened into the nature of a fcirrhus, in

which, for a long time, a cleft, or a veftige of one remains.

This is the corpus luteuniy common to all warm quadrupeds, in

which fome late celebrated anatomifts have faid they found a

fort of juice before copulation ; which, however, experience

does not admit, fince there is no corpus luteum before that e-

vent. Nor is the veficle, which is the human ovum, contain-

ed in a veflel like a cup.

The tube comprefling the ovarium in a prolific congrefs, is

thought to prefs out and abforb a mature ovum, from a fifiure

in the outer membrane, from whence it is continued down, by

the periftalric motion of the tube, to the uterus itfelf j which

periftaltic motion begins from the place where the firft con-

ta£l was made, and urges the ovum downward fucceflively to

the opening into the fundus uteri, as is very manifeft in brute

animals. The truth of this appears from the conftant obferva-

tion of a fear or fifiure produced in the ovarium after concep-

tion ; from a foetus being certainly found in quadrupeds, both

in the ovarium and in the tube of the female ; from the analo-

gy of birds, in which the defeent of the ovum from the ova-

rium is very manifeft. Yet we muft acknowledge, that a true

ovum was never found in quadrupeds, unlefs after a long time.

It is probable, that at the time of conception, the true ovum is

almoft
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almoft fluid, very foftand pellucid,, and cannot be diftinguifli-

ed from the mucus with which the tube is filled ; it muft alfo

be very fmall to be able to pafs through fo narrow a tube. The

veficle itfelf which was in the ovary remains fixed in it» and

becomes the covering of the corpus luteum. But the accounts

of ova Paid to have fallen from women a.few days after concep-

tion are not certain; and are contradicted by the (mallnefs of

the foetus obferved many days after ; by the ihape in which it

is firft obferved, which is always oblong, and in brutes even

cylindrical ; and likewife by the fmallnefs of the tube.

All this is performed, not without pleafure to the future

mother, nor without a peculiar fort of fenfation of the inter-

nal parts of the tube, threatening to induce a fwoon. Neither

is the place of conception in the uterus, whither certain expe-

rience (hews that the male femen comes. For the power of

the male femen fecundates the ovum in the ovaria themfelves,

as we fee in the cafe of foetufes found in the ovaries and tubes

;

from the analogy of birds, in which by copulation one egg in-

deed falls into the uterus, but very many are fecundated at

once in the ovaria. Nor is the fmall quantity of the male fe-

men any obje^fion to this, nor even its fluggifh nature, which

by eminent j^natomifts has been thought to render it lefs fit for

performing fuch a journey through fuch fmall veflels. For it

is certain that the male femen fills the tubes themfelves at the

firft: impregnation, both in women and brute animals.

The uterus is clofed foon after conception certainly in ani-

mals, and probably in women, left the very fmall ovum, to-

gether with the hope of the new progeny, fhould perilh. At

that time the new mother fuirers many difagreeable afiedlions,

which probably arife from the fubputrid and fubalkaline male

femen reforbed into the blood. A naufea is occafioned by con-

ception, almoft in the fame manner as by fvrallowing a bit of

rotten egg. Flefh is at this time chiefly naufeated ; a vomit-

ing alfo occurs ; fome puftules break out, and the teeth ach.

Moft
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Moft of thefe complaints we attribute to the fwelling of the u-

tcrus, the retention of the menfes, and the compreffion of the

abdominal vifcera. What we have hitherto advanced, coming

under the teftimony of our fenfes, may be either confirmed or

corredled. What follows is rather conjectural ; and its deve-

lopemcnt is the more difficult, as we have few experiments to

determine the faCts, and as even thofe experiments we have

are difcrepant with one another. At the firft outfet a difficult

queftion immediately prefents itfelf. Whence proceed the

firfl ftamina of the animal ? Are they from each parent, and is

the new animal formed by a junClion of the feeds ? The fimi-

larity of the offspring to both parents feems to confirm the o-

pinion. If analogical reafoning might be permitted, we might

adduce numerous examples from the vegetable kingdom which

clearly fhew that the offspring is a compound of each parent.

The opinion is ftill farther confirmed by morbid and vicious

habits being conveyed from both parents to their children.

On the other hand, we have no certain proof that feed exifts

in the female 5 and again, animals may be propagated with-

out any mixture of feeds. Laftly, the refemblance of the

young animal to its father feems only to fhew, that in the

male feed there is fome power, which alone can form the

foft matter of the little embryo *, in like manner this fame

power, in peculiar dhimals, lengthens the pelvis, dilates the

thorax, expands the horns, &c.

Some anatomifts have attributed every thing to the father,

cfpecially after the noted animalcula appeared in the male feed

under the microfcope, whofe figure perfeClIy agreed with that

of the embryo in all animals. But then there is wanting a

proportion between thefe animals and the number of fcetufes

produced. Another objeClion to this doClrine is, that in moft

of the animal tribes animalcula are not to be found. And

laftly, there is too great a fimilarity between thefe animal-

cula and thofe commonly found in other fluids, which always

preferve



)

CONCEPTION. 33Chap. IV.

preferve their own peculiar fhape, and are never obferved to

be changed by growth from a Ample worm into a handfome

articulated animal, wholly diflimilar from themfelves.

Other anatomiAs, again, not lefs celebrated or lefs worthy

of credit, have taught that the foetus exifted in the mother and

maternal ovary; which the male femen might enliveiv and va-

rioufly modify, fo that, at length, it might be brought into

the world a perfe<A: animal. Yolks are manifeftly found in the

female ovaries, even although they have not been impregnated

with any male femen. But a yolk is known to be an appendix

to the inteftine of fowls, to have its arteries from the mefen-

teric artery, and the covering of the yolk to be continued with

the nervous membrane of the inteftine, which is continuous

with the fkin of the animal. Along with the yolk, therefore,

the foetus feems to be prefent in the mother hen, of whom
the yolk is a part, and who gives veflels to the yolk. Laftly,

the analogy of nature Ihows, that many animals generate eggs

without any connexion with a male of the fame fpecies, but

that a male animal never becomes prolific without a female.

This reafoning will equally apply to all clalTes of animals for-

merly mentioned, from the viviparous to the oviparous, and

from the oviparous to thofe which produce their young by a

part falling from the parent. Certainly, therefore, the males

muft give fome addition to that fex which produces the toetus

from its own body ; which addition is necelfiry in fome tribes

of animals, but in others, even the moft fruitful, may be want-

ing. It is impoflible to admit the opinion, that the navel of

the conceived animal from the male is inoculated into the

veftels of the female ; for this navel would be too imall at the

time when the yolk is of a conftderable fize ; nor could the

very fmall umbilical arteries be applied to the very Urge yolk

without any hope of a continuance of the circulation.

Thus much concerning the materials ; but we are as much
at a lofs concerning the formation ; namely by what means

VoL. III. - E the
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the rude and fhapelefs mafs of the firft embryo is falhioned in-

to the beautiful fhape of the human body. We readlly-rejedf

fuch caufes as a fortuitous cOncourfe of atoms, the blind attrac-

tions between the particles of the nutritious juices, and the

(irength of ferments, not knowing thereafons how they ope-

rate y the foul is certainly an architect unequal to the talk of

producing fuch a beautiful fabric ; and as we can never form

any adequate ideas of the internal models, we fhall refer them

to thofe hypothefes, which the delire of explaining what we

ardently with to know, has produced.

Experience indeed feems to agree with the following deduc-

tions which reafoning affords, namely, that this moft beautiful

frame of animals is fo various, and fo exquifitely fitted for its

proper and diftinft functions of every kind, and the offices and

manner of life for which the animal is defigned ; that it muft

be calculated according to laws more perfect than any human

geometry ; that the ends have been forefeen in the eye, in the

ear, and the hand ; fo that to thefe ends every thing is moft e-

vidently accommodated : it appears, therefore, certain, that no

caufe can be affigned for it below the infinite wifdom of the

Creator himfelf. Again, the more frequently, or the more

minutely, we obferve the long feries of increafe through which

the fhapelefs embryo is brought to the perfection necelTary for

animal life, fo much the more certainly does it appear, that

thofe parts which are obferved in the more perfeCt foetus,

•have been prefent in the tender embryo, although their fitua-

lion, figure, and compofition, feem at firft to have been ex-

ceedingly different from what they are at laft ; for an un-

wearied and laborious patience has difcovered the interme-

diate degrees by which the fituation, figure, and fymmetry, are

infenfibly reformed. Even the tranfparency of the primary

foetus alone conceals many things which the colour afterwards

added does nor generate, but only renders confpicuous to the

eye. And it fufficiently appears that thofe parts which emi-
'

'

'
' nent
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ftent anatomifts have fuppofed to be afterwards generated, and

to be added to the primeval ones, have been all contemporary

with the primeval parts, and only fmall, foft, and colourlefs.

It is highly probable, that for a long time the latent embryo

neither increafes, not is agitated, except by a very gentle mo-

tion of the humours, which we may fuppofe to librate from the

heart into the neighbouring arteries, and from thefe into the

heart of the foetus. But we may alfo fuppofe, that the fti-

mulus of the male femen excites the heart of the foetus to

greater contraflions, fo that it infenlibly evolves the complica-

ted vefTels of the reft of the body by the irnpulfe of the humours,

and propagates the vital motion through all the canals of the

little body of the animal, quicker in fome parts, and flower in

others ; and that thence fome parts of the body of the animal

feem to be produced very early, others to fupervene afterwards,

and laftly, fome do not appear until a long time after birth,

as the veficles of the ovaries, the veflels of the male tefticles,

the teeth, hairs of the beard, and horns of brute animals. In

all animals, heat aflafts this evolution ; in the more fimple

ones, whofe velTels are few, and lefs complicated in their va-

rious organs, heat is the foie inftrument of bringing it to

perfe6lion.

Of the objedlions which are uftially brought againft this doc-

trine, fome are not true; fuch as the fuppofitlon of an excref-

cence of a different ftruflure from the reft of the body *, others

feem to belong to caufes depending on fome accident, fuch as

moft kinds of monfters ; fome to the increafe of particular

parts, occafioned by the powers of the male feed ; fome to the

cellular texture varioufly relaxed, as it feems to increafe in the

parts newly formed, or to be itfelfproduced, by induratedjuices.*

Although it is not eafy to explain every thing mechanically,'

yet we ought to remember, that if indeed the new animal

is (hewn by experience to be, and really is, prefent in the egg;

no obje<ftions can overturn what has been demonftrated:

E z IC
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It'mufi: however be acknowledged, that many fa£ls are, from
the infancy of human knowledge, as yet inexplicable.

After the human ovum is brought down into the uterus, we
become fenfible of its change of fhape in a few days. The o-

vum itfelf fends out every where foft branchy flocculi from the

fuperficies of its membrane hitherto fmooth, which adhere to,

and inofculate with, the exhaling and reforbing flocculi of the

uterus. This adhefion happens every where in the uterus ; but

chiefly in that thick part which is interpofed between the tubes,

and is called thefundus uteri. Thus the thin ferous humour

of the uterus, proceeding from its arterial villi, is received into

th'e flehder venous veflels of the ovum, and nourifhes it toge-

ther with the foetus. Before this adhefion, if at any time it

does not adhere, it is nourifhed either by its own, or by ab-

forbed juices.

At this time, the ovum abounds with a great proportion of

a limpid watery liquor, which, like the white of an egg, hard-

ens by heat, or by mixture with alcohol. The foetus remains

long invifible, being never feen before the 17th day, when it

is an unformed mafs of mere mucus in a cylindrical fhape.

When fome diftindtion of parts is vifible, it has a very great

head, a fmall flender body, no limbs, and is fixed by a very

broad flat navel to the obtufe end of the ovum.

Henceforward the foetus continually increafes as well as the

ovum, but in an unequal proportion : for while the arterial fe-

rum is conveyed by more open paffages into the vefiTels-of the

ovum, the foetus, which feems to receive, by its very capacious

'umbilical vein, the greateft part of the nourifhment, increafes

very faft. The bvum alfo increafes, but in a lefs degree ; and

the proportion both of it and its water to the foetus continual-

ly diminilhes. The fieecy produflions of the egg lefiTen, they

do not cover fo much of its furface, and are gradually covered

with a continued membrane. Thofe, however, which fprout

from
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from the obtufe end of the egg increafe, and are by degrees

formed into a round and circumfcrlbed placenta.

Such is the general appearance of the ovum in the fecond

month i from which time it changes only by increafing in bulk. •

That part of the ovum fixed to the uterus makes about a third

of its whole furface, and is in the form of a flat round difli or

plate ; fucculent, fibrous, full of protuberances, but through-

out perfedlly vafcular; thefe tubercles change into others of

thq fame kind ; it is for the moft part accurately, and often

infeparably, conne<fl:ed with the uppermoft part of the uterus.

This fubftance, commonly called the placenta, is remarkable

for its large veflels, is of a thin cellular texture, and colle(fls

the vefTels every where, but chiefly in the circumference of its

greateft circle *, the exhaling arteries of the uterus correfpond-

ing with the veins of the placenta, and the arteries of the pla-

centa with tiie veins of the uterus. In the common furface

.of the uterus and placenta, a communication is made, by

which the uterus fends to the foetus, firft that white ferous

liquor not unlike milk, and laflly, as it feems, red blood itfelf.

This communication of the humours feems to be demonffrat-

cd by the fuppreflion of the menfes in women with child, whofe

blood mufl: be turned into another channel ; by the lofs of

blood which follows a reparation of the placenta in a mifcar-

riage *, and by the blood of the foetus being exhauUed from

an hemorrhagy in the mother ; by hemorrhagies that enfue

from the navel- firing, fo as to kill the mother when the pla-

centa has been left adhering to the uterus
; and, laftly, by

the paflTage of water, quickfllver, tallow, or wax, injedled from

the uterine arteries of the mother into the veflTels of the pla-

centa, as is confirmed by the moft faithful obfervations of

eminent anatomifis. That blood is fent into the foetus is

evinced by the magnitude of the finufes of the uterus and pla-

centa; the diameter of the Terpentine arteries of the uterus

;

the hemorrhagy that follows, even when the placenta is very

flightly
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(lightly hurt ; but efpecially by the motion of the blood,

which, in a foetus deftitute of a heart, could only be given to

the humours of the foetus by the blood of the mother.

Though it is probable the child is nourifhed In the way a-

bove mentioned, yet as It is not fully proved, and as many phy-

fiologifts take up the oppofite fide of the queftion, it may not

be improper to repeat what Wrifberg has faid on the fubjedt.

The manner in which the foetus is nourifhed after con-

ception, labours under a like difficulty with the origin of con-

ception itfelf. Of the two moft noted conjedtures which ufu-

ally explain the communication of the uterus with the placen-

ta, namely, reforption^ or the immediate anaftomofis of the

blood-vefTels, the lafl has always had the mofl partizans. I

am forry that various arguments, fufficiently weighty, prevent

me from fo eafily embracing the fame fide; which arguments

my celebrated pupils, Balthafar and Moeller, have already

mentioned, and which fhall now be partly delivered by myfelf.

They may be conveniently divided into two clafTes ; the firft

contains the doubts of anaftomofis ; the laft, the arguments

tending to prove it. In the firft clafs it is denied,

“ I. Becaufe the young of birds, removed at a great dif-

tance from their mother, fo that they cannot get any blood

from her, prepare true blood from their own nourifhment,

the yolk and white.

2. The great hemorrhagy, which follows an abftraflion

of the placenta from the uterus, indicates an anaftomofis be-

tween vefTels of great magnitude, and importance; the number

of fuch vefTels, however, we find neither in the uterus nor

placenta.

3. As often as I have taken the egg from the uterus of

animals which have died at different periods of pregnancy, I

always found in the uterus a liquor refembling milk, rarely

blood.

4. By the moft fuccefsful injedlions made, with all due

care,
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care, once into the uterus of a pregnant woman who died in

the feventh month of geftatlon of a wound, feveral times into

the wombs of mares, cows, goats, rabbits, dogs, and cats, See.

preparations of which I poflefs, I never could convey the

finalleft quantity of the moft fubtle liquor into the uterus

from the vefTels of the cord, nor from the veffels of the uterus

into the placenta : the liquor entered only the cellular texture

of the fungous chorion, and filled it with irregular particles.

“ 5. I have fometimes filled the recent fecundines of wo-

men, and feveral brutes, that have come away fpontaneoufly

immediately after birth ; but I never faw the mercury rulhing

forward, as we fhould have obferved in the rupture of anafto-

mofing vefTels, wdiich neverthelefs penetrates the moft fubtle

veflels.

6. I have filled the uterine vefiels of bitches (killed juft

before parturition, by cutting the carotids, and which were al-

moft half alive) with a very fubtle liquor. The preparations

which I poiTefs are proofs of the moft happy and fuccefsful in- •'

jection. ’ However, I have done nothing more in thefe than to

pulh the fluid and coloured matter into the cells of the fungous

chorion ; but there are not the fmalleft traces of its entering

the veflels of the placenta. As to the other fide of the queftion,

the arguments there are not of lefs weight; for

“ I. The fupprefllon of the menfes in pregnancy cannot fo

much prove it, fince (a) feveral animals have no menfes
; {^)

they are not fupprefledin all women
; (c) the mafsof menftrual

blood fuppreflTed after conception, amounting to twelve, fix-

teen, or even twenty ounces, cannot poflibly be expended up-

on the fmall mafs of embryo of the firft or fecond month,

which, together with the fecundines, weighs fcarce an ounce.

“ 2. Thofe great and dangerous hemorrhagies which hap-

pen after the abftra6tion of the human placenta, excite no fmall

fufpicion of an immediate anaftomofis. But (a) the flow of

blood does not happen in all with the fame force 5 it is fome-

times
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times feveral pounds, fometimes only a few ounces and

drachms ; {b) and the fame flux is the more gentle the more

carefully the abfl:ra<flion has been performed, and viceverfa\

and in very profufe fluxes the uterus is, for the moft part,

more or lefs injured, (c) I have feen abortions of two or three

months attended with a very fmall profufion; and 1 now re-

member five in which fcarce an ounce w'as lofl. {d) In the

birth of brutes, fo large eflufions never happen, or do not lafl:

fo long.

“ 3. It would truly be a weighty argument, which would

cafily determine me to embrace the dodtrine of anaftomofis, if

I could reconcile It with my own obfervations, that the foetus

is deprived of great part of its blood if the mother has died of

an hemorrhagy. But I have feen [a] a human foetus whofe

mother had died in the feventh month of geftation of a bleed-

ing wound, and had fuflered a great eflufion, which had loft

no blood out of the heart nor larger veflels; nay, not even in

the placenta itfelf did the ftate of the blood-vefTels exhibit any

mark of hemorrhagy. {b) I have killed pregnant bitches and

cats, juft upon the time of birth, by cutting the carotids ; I

have examined the uterus of cows and mares, killed by means

of a very large wound of the heart, without finding in any of

them either the ova or foetus fliewing the leaft defetft: of

blood.

4. That mothers may fufFer fatal hemorrhagies from cut-

ting and not tying the cord, neither my own obfervations, nor

thofe of Roederer, will allow ; and no perfon at prefent directs

midwives to begin the tying of the cord towards the placenta.

“ 5. What are called the venous linufes in the uterus, ex-

cept the cellular fubftance of the fungous chorion, feem to af-

ford no proof. I have obferved fuch reputed finufes in the

uterus, if a very great part of the fpongy chorion has cohered

to the uterus. 1 have perceived them on the placenta, if it

had adhered to it. The blood detained here does not abfo-

lutely
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lutely demonftrate the continuation of veflels : it only (hews,

that a certain ftore is prepared, from which the abforbent

velTels of the placenta may receive their nourifhing matter,

which contaiils a mixture of the blood itfelf tranfmitted

through the increafing veins, whofe refiduum is reabforbed

by the veins of the uterus, and at length mixed with the

blood. Does not the like happen in other fpongy parts ?

6. As to examples of foetufes wanting the heart, whole

circulation therefore fhould have depended upon the mother

alone, although I am not fo certain of the truth of them, I

could oppofe as many other obfervations of a limilar moa-

ftrous mcchanifm in birds.”

To refume our fubjedl, the remaining part of the ovum, and

likewife the furface of the placenta, are covered by an exter-'

nal villous and fleecy membrane, (full of pores and fmall vef-

fels, of a reticular fabric, and eafily lacerable,) fo as to re-

femble a thin cake, called thefpongy chorion : (this is elegant-

ly delineated by Dr Hunter). But even this is connected to

the flocculent furface of the uterus, which is very like to it-

felf, but fofter, by veflels fmaller than thofe of the placenta,

but manifeftly inofculatcd from the chorion into the veflels

of the uterus.

Under the fpongy chorion lies a continuous, white, opaque,

and firm membrane, and not vafcular ; it does not cover the

part of the placenta turned towards the uterus, but is concave,

and turned to the foetus. -It coheres by a cellular texture

both to the fpongy chorion and amnios. The moft Ample

name we can give it is the lave chorion*

The innermoft: coat of the foetus, which is called amnios^ is

a watery pellucid membrane, very rarely fpread with any con-

fpicuous veflels, extremely fmooth, and in all parts alike ; it is

extended under the placenta with the former, and its furface

is every way in cpntadi: with the waters. If there are more

VoL. III. F foetufe^



Part Vr.;42 OF THE PELVIS.

foetufes than one in man or beaft, each of them has its pro-

per amniosT

The nourifhment of the foetus, from the beginning to the

end of the conception, is without doubt conveyed to it through

the umbilical vein. This vein, arifing from the exhaling velTels

of the uterus, and fi'om the umbilical artery with which it is

continuous, makes the venous (inufes under the furfuceof the

placenta ; when all its branches are colle£fed, it forms a large

trunk that is twilled, though not To much as its concomitant

arteries, into circular folds*, it is fufficiently long to allow

a free motion : after being furrounded with cellular mucus in-

cluding alfo other vefTels, and the whole being covered with a

continuation of the amnios, it is known by the name of the

umbilical cord. The umbilical vein, after forming fome pro-

tuberances, enters through the navel, in an arch made by a

parting of the flcin and abdominal mufcles, and goes to the

proper finus of the liver, into which the fmaller portion of

the blood that it conveys is poured through the {lender du£tus

venofus into the vena cava feated in the pofterior fofTa of the

liver ; but the greater part of its blood goes through the large

hepatic branches, which conllantly arife from its fulcus, and

remain jpven in the adult ; and the blood goes thence to the

heart by the continuous branches of the vena cava. The finus,

or left branch of the vena portarum itfelf, is a part of the

pmbilical vein, and its branches bring the blood from the pla-

centa to the cava, while the right branch alone carries the

piefenteric and fplenic blood through the liver.

But this is not all the ufe of the placenta ; for the foetus

fends great part of its blood to the placenta by two large ww-

hilical arteries^ which are continued in the diredlion of the

aorta ; and after giving fome (lender twigs to the femorals,

with ftill fmaller arteries to the pelvis, they afceiid iefl“6ted in

|;he direction of the bladder, furrounded with the cellular plate

pf the peritoneum, and with fome fibres fpreading to them

from
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from the bladder and urachus ; they then proceed on the out^

fide of the peritonjeum into the cord at the navel, in which,

paffing alternately in a ftraight and contorted courfe, they form

various twiftings and windings, fomewhat (harper than thofe

of the vein which they play round ; and at laft they arrive at

the placenta, whofe fubftance is entirely made up of their

branches, in conjun£lion with thofe of their correfponding

veins, and a (lippery cellular fubftance following both veflels;

fo that the kernels themfelves, that are confpicuous in the

placenta, are convolutions of thofe velTels. By thefe branches

the blood feems to pafs out through the minute arteries of the

placenta into the veins of the maternal uterus, that after un-

dergoing the afbion of the lungs by the mother’s refpiration,

it may return again in an improved ftate to the foetus. What
other reafon can be aftigned for fuch large arteries, which

carry off above a third part of the blood of the foetus ?

But it will perhaps be afked, Whether the foetus is nourifh-

ed by the mouth likewife ? Whether it drink? the lymphatic

liquor contained in the cavity of the amnios, which is coagu-

Uble unlefs putrified, and in the middle of which the foetus

fwims, and whofe origin is not fuifficienily known ? Whether

this opinion is not in fome meafure confirmed by the opeii

mouth of the foetus, and the analogy of chickens, which are

under a neceflity of being nourifhed from the contents of the

egg only ? to which add the abfence of a navebftring in fome

fcetufes ; the quantity of meconium filling the large and part

of the fmall inteftines ; the fimilitude of the liquor found irt

the cavity of the ftomach to that which fills the amnios ; the

proportionable decreafe of the liquor amnii, as the foetus en-

larges
; the glutinous threads which are found continued frorni

the amnios through the mouth and gula, into the ftomach of

the foetus
; the true feces found in the ftomach of the foetus

of quadrupeds; the open mouth of the foetus, which we have

certainly obferved
j the gaping of a chicken fwimming in this

F 7, liquor^
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liquclr, and its attempts as it were to drink It up ? Again,

what are the fountains or fprings from whence this lymph of

the amnios flows ? whether it tranfudes through the inviflblc

veflels of the amnios, or through certain pores from the fuc-

culent chorion, which is itfelf fupplied from the uterus ? It

• muft be confefled, that thefe inquiries labour under obfeurL-

ties on all fides ; notwit^ftanding which, fays Haller, there

feems more probability for them than otherwife, lince the

liquor is of a nutritious kind, at leaft in the firft beginnings

of the foetus, and is derived from the uterus.

All the excremental feces, which are colledled In the foetus

during the whole time of its refidence in the womb, amount

to no great quantity, as they are the remains of fuch thin nu-

tritious juices, percolated through the fmalleft veflels of the

u^terus. Haller obferved, that the bladder was often almoft

empty in the foetus. A quantity of urine is, however, gene-

rally colleiSled in a long conical bladder : But in the cavity of

the inteftines, a large quantity of a dark green pulp is colledt-

cd, which appears very like a mixture of the bile and the re-

mains of the exhaling juices.

It may then be alked, Whether there is any allantois ? fince

it is certain that there pafles out from the top of the bladder a

du£t called the urachusy which is a tender canal, firft broad,

covered by the longitudinal fibres of the bladder as with a cap-

fule ; and afterwards, when thofe fibres have departed from

each other, it is continued fmall, but hollow, for a confiderablc

length through the umbilical cord, yet it vaniflies in the cord

kfelf. Whether this, although it be not yet evident in the hu-

man fpecies, is not confirmed by the analogy of brute animals,

I which have both an urachus and an allantois ? But as for any

proper receptacle continuous with the hallow urachus, it either

has not yet been obferved with fufficient certainty, or elfe the

experiment has not been often enough repeated, to render the

•pinion general in the human fpecies y and thofe eminent ana-

tomifh
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tomifts who have obferved a fourth kind of vefTel to be conti-

nued along the umbilical rope into its proper veficle, will not

allow that veffel to be called the urachus, and very lately have

referred it to the omphalo-mefenteric genus. Wrilberg has

feen two fcetufes with a fimilar filament. He injedled a third

with wax, and that filament which might impofe upon us for

the urachus was likewife filled. In man only a fmall quantity

of urine is fecretcd ; but it perhaps may be no improbable con-

jecture, that fome portion of the urine is conveyed to a certain

length into the funiculus umbilicalis, and is there transfufed

into the fpongy cellular fabric which furround&it ; this circum-

ftance may ferve as a reafon why man has a longer umbilical

cord than brutes, and no allantois.

The foetus continues to advance in growth ; the limbs gra-

dually fprout from the trunk, under the form of tubercles

;

and the other outworks of the human fabric are by degrees

beautifully finilhed, and added to the reft. The manner in

which all this is performed anatomifts have not hitherto fufti-

ciently defcribed. At prefent I ftiall not enter fully on the

fubje^t
;
yet it Teems necelTary to fubmit the following ^com-

.pendium to the reader’s confideration.

The embryo which we firft obferved in the uterus of the

mother was a gelatinous matter, having fcarccly any properly

defined fhape, and of which one part could not be diftinguifti-

cd from another. There was, however, in that gluten a heart,

which was the cauTe of life and motion; there were velTels

which generated the humour of the amnios
; there were there-

fore veflcls of the umbilicus and yolk, the little trunks ofwhich,

being received from the foetus, are at that time very large.

There was a head and Tpinjil column, bearing a larger propor-

tion to the other parts of the body than they do afterwards.

There were likewife, without doubt, all the reft of the vifce-

ra, but, being pellucid and of a mucous nature, they were

not
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not fo apparent as they would have been, had they been

more opaque and iblid.

But in the whole foetus, an immenfe quantity of water is

mixed together with a very little earth, as the cellular tex-

ture furrounds it in a ftate between fluid and folid, having

large drops of water interpofed between the particles of the

folid parts.

To this the vivifying gluten or white of the egg, which is

of the nature of lymph, there is added in birds a yolk, which

is of an oily nature : in man fomething of a milky nature, not

altogether unlike the yolk of an egg, is added to the coagu-

lable lymph. That the blood is perfedled from the fat by the

proper powers of the foetus, we are perfuaded from the ex-

ample of birds. Fi*om it are infenflbly prepared all the other

humours ; but all of them at firft mild, glutinous, void of

tafte, colour, and fmell. It is long before they acquire their

peculiar nature and properties, and fome of them are not

produced till many years after birth, for inftance the femen.

The firm parts, even in a grown perfon, make much the

fmalleft portion even of the harder parts of the human body;

in the foetus they differ from the fluids, by a fomewhat great-

er degree of cohefion ; as yet, however, they are like a glu-

ten, at firft fluid, and afterwards more confiftent. In thefe

the fibres which we could not diftinguifh in the primeval em-

bryo are by degrees produced ; the gluten, as it would feem,

being fhaken between the neighbouring veffels, part of the

water expreffed, and the terreftrial parts attratfting one ano-

ther. Thefe fibres varioufly embrace one another, and form

a cellular texture, as is the cafe in certain difeafes, and inter-

cept little fpaces, in which there is a kind of humour. From

this cellular fubftance the membranes and veffels, and almoft

the whole body are formed.

The veffels are theoldeft parts of the body, and are prepared

in'the firft delineation of the embryo. What firft appears in

an
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an egg during the lime of incubation, having any diftin^lform,

are venous circles : and thefe veins produce the arteries, by

which they both receive their juice, and the motion of that

juice. 1 hey are nor generated mechanically from an obftacle^

againft which the arterial blood ftrikes. At firft the trunks of

the veins are confpicuous, afterwards the branches which con-

vey the humours to the trunks. If they were produced from

the arteries refle(fl:ed, the branches would' firft be feen, and the

trunks would be formed laft. Neither could the arterial blood,

driven back by an obhacle, form thofe moll beautiful circles,

and bring back the velTels into the heart. ‘ It would rather flow

irregularly through the cellular texture. And the primeval

heart would foon lofe its life, unlefs as much of the humours

returned to the heart as was fuflicient to keep up its pulfations.

There are, therefore, in the primeval foetus, fuch as we firfl:

obferve it, fome parts more perfect and confpicuous ; others

involved, inviilble, and very fmall. The heart is the moll per-

fed j it is the only moveable and irritable part ; although it is

in many refpe^ls different from 'what it is in an adult perfon.

The brain is large and fluid ; the, veflels firft appear formed

near the heart, and are vifible in the back. .The vifeera, muf-

cles, nerves, and limbs, are not yet to be feen
; nor the bones,

whofe firft appearance is a mucus, nor the veflels of the reft

of the body. The other vifible portion of the foetus is the ab-

domen, of which the uthbilical capfule is an immenfe hernia.

To this embryo is fuperadded motion, in man almoft of the

heart alone 5 as alfo in birds, whofe formation does not take

place without heat rather greater than that of the human body

:

yet, without the heart, heat deftroys, inftead of forming the

foetus. In the beginning the proportion of the heart to the

reft of the body is the greateft
; and is ever after continually

growing lefs. Its pulfations are alfo at this time the moft fre-

^juent, and are very powerful for impelling the humours, and

diftending
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diflending and producing the vefTels of the Ibft and tender foe-

tus.

The vifcidity of the vital humours which collect the earthy

elements Is oppofed to the force of the heart, and by that

means the formation of the foetus Is aflifted. For there Is in

the embryo both an impelling force, which increafes the parts

longitudinally ; and a refilling force, which moderates the

increafe, and increafes the lateral prelTure, and thus the dif-

tention. By the force of the heart, the artery, * with all its

furrounding cellular texture, is lengthened ; its folds 'arc

flretched, and the artery itfelf is dilated. The blood by its

lateral preflure makes an efibrt againft the almoft blind bran-

ches of the arteries, fills and evolves them, and fets them off

at more obtule angles : thus are produced fpaces which make

very little refiftance, in which the gluten is depofited. In

the very fubftance of the artery itfelf, while it is every where

dilated, between its inconceivably fmall folid threads, are pre-

pared little reticulated fpaces like a ftretched-out net, which

are equally fit for receiving humours. The largeft of thefc

are framed round the heart and in the head, whither the

impulfe of the heart drives the humours in a ftraight direc-

tion ; and in the placenta : the lefler ones are in the inferior

parts of the body, whence the umbilical arteries fubtraiH: the

greatefl: part of the blood.

The foetus increafes very quickly, as is moft evident In the

example of a chicken, whofe length the twentyrfecond day is

to its length the firfi: day at lead: as 1,000,000 to i ; and the

whole increafe of bulk in the bird during the remainder of its

life does not exceed the fifth part of the increafe of the egg

the firft day. For the foetus has a larger and more irritable

heart, vefiels larger in proportion, and likewife more numerous

and relaxed, and the folid parts are mucous and diftcnfible.

5 Artery is here ufed to exprefs the whole of the arterial fyftem.

The
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The breaft is later of coming to perfe£lion, being furrounded

with membranes fo fine that they cannot be feen.

The embryo not only increafes in bulk, but is fo remarkably

altered in fhape, as to be brought forth totally unlike the ap-

pearance it had at firft. It is probable, that the limbs are pro-

duced from the elongated arteries ; that they are laterally knit

together by a certain gluten
;
that they are feparately evolved ;

that at firft they fprout out very fhort, but afterwards increafe

by infenfible degrees, and appear divided into diftindl articula-

tions; as the wings of a butterfly are formed from vafcular

net-work. Thus likewife the right ventricle of the heart is

expanded by the blood coming to it in greater quantity ; and,

being incrcafed by degrees, equals the left.

On the other hand, the cellular texture, from its glutinous

aqueous nature, .by earthy particles being continually brought

to it, becoming infenfibly harder, by a gentle attraction con-

tracts its parts, which were before ftraight, into various flex-

ures ; and ties the auricles to the heart, from which they were

as yet at a diftance. So the mufcles draw out procefles front

the bones by their continual pulling, and open fmall cavities

into large cells : the fame likewife incurvate the bones, and

give them different fhapes.

Preffure can do a great deal : to it we muft attribute the de-

fcent of the tefticles into the fcrotum, after the irritable force

of the abdominal mufcles has taken place: to this alfo we muft

aferibe the repulfion of the heart into the breaft, when the in-

teguments of the breaft are larger : to it we are to aferibe the

length of the breaft and the fhortnefs of the abdomen, and the

fmaller fize of the vifeera of the latter ; becaufe the air re^

ceived into the lungs dilates the cavity of the thorax. But *

even the bones are varioufly hollowed out by the preffure of

the mufcles, blood-veffels, and even of the very foft brain it-

felf ; and by the fame means flefh is changed into a tendinous

fubftance.

Voi,. III. G The
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The power of derivation brings the blood into the pelvis and

lower extremities from the clofed umbilical arteries : this

*fame power, when the foramen ovale is contradled by the auri-

cles being drawm towards the heart, evolves the right ventricle

of the heart; when the veffels of the yolk have taken up the »

wltole length of the egg, and can receive no farther elongation,

it dilates the umbilical arteries of the chick, and produces a

new membrane with incredible celerity. On the other hand,

but ftill by the fame power, after the blood has got an eafy paf-

fage through fome veffels of any part, the other parts which do

not afford a like eafy paffige increafe the lefs. Thus the head

grows lefs after the lower limbs have begun to increafe in bulk,

A membrane may be formed from a humour when its thln-

neft part is exhaled, as we have an example in the epidermis;

from the fame humour may be formed a cartilage, as happens

in the bones, or even a bone itfelf, or fomething of a ftony na-^

ture, which is very frequent in the tefticles of aquatic animals.

The bones at hrft are foft, and of a mucous nature; then they

become of the confiftence of a jelly; this afterwards becomes

a cartilage ; without any change made on the parts, as far as

can be obferyed.

A cartilage, however, is not afterwards invifibly changed

into a bone. That never happens, uniefs lines and furrows

have firft run along the cartilage: nay, uniefs the red blood

has made a paffage for itfelf through the veffels of the bones;

and uniefs thefe veffels manifefily conae from the nutritious

trunks in the interior parts of the bone, and ftrike as it were

in right lines on the cartilaginous extremity of the body of the

Jaone, removing the extremity of the bone farther and farther

frojn the. middle of it. Ptound thefe veffels is formed a cellu-

lar texture and laminae, which the veffels themfelves feem to

prefs towards the medullary tube. Laffly, in the epiphyfis,

>vhich both remains much longer cartilaginous, and denies en-

trance to the blood, the red veffels, as well as the others which

come



Chap. IV. CONCEPTION. 5^

come from the exterior veflels of 'the limbs, penetrate through

the cruft that covers the extremity. Thus alfo in the epiphy-

fts a red nucleus of a vafcular texture is produced, which, be-

ing gradually increafed by veftels fent out from its furface,

changes the reft of the cartilage into a bony nature.

In thefe long bones it feems evident, that the increafe is

owing to the arteries elongated by the force of the heart, and

gradually extended to the extremities of the bones ; and that

the hardnefs is owing to grofs particles, at laft dcpofited in the

cartilage when its velTels admit the red blood. We know by

experience that even a bony callus never becomes found till

the newly formed red veftels have penetrated its fubftance.

The flat bones originate from fomething of a membranace*

ous nature. Over this the fibres fpread themfelves, at firft iii

a loofe net-work; but afterwards they. become more denfe,

having the membrane for their bafts; the pores and clefts be-

tween thefe fibres being gradually contracted and filled with

a bony juice, at laft perfect the nature of the bones ; but at

the fame time, in thefe flat bones, red veftels are interfperfed

among the fibres.

That a heavy bony juice, confifting of grolTcr particles, is

depofited between the primeval fibres, is proved by the pheno-

mena of the growing callus, which exfudes in fmall drops,

not from the periofteum, but from the inmoft fubftance of

the bone, and is hardened by degrees. But even a chymical

analyfis extracts that gluten from the bones; and in an anchy-

lofis it appears poured round the joint in a fluid, and mani-

fefll)' fills up the chinks of the bones and intervals of the fu-

tures. It contains' grofs earthy panicles, which have been*

difeovered by various experiments
; and the juice of madder

which adheres to it, manireftly diftinguiflies it by its colour.

The periofteum covers the bones, as a membrane does any

of the vifeera; and the ccdlular produiftlons from it follow the'

interior velTels of the bones : but, in the periofteum, there are^”

O z heithe/
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neither ftraight fibres, nor an appearance of alveoli or laminae,

nor red veflels, while the bone grows hard in the egg ; nor

does the periofteum at all adhere to the bone, except in the

cpiphyfis, when that has afliimed a bony nature in the middle

;

and it is thinneft, but every where complete, when the bone

is in a cartilaginous ftate. In the flat bones it every where

affords a bafis for the bony fibres.

The head of the foetus is large, every where membranace-

ous, in a few places cartilaginous on firft days of geftation,

with a mouth deeply cut, and with very long jaws. In the foe-

tus come to maturity, there are alfo rudiments of the teeth,

which have a great deal of membrane as an appendage : the

brain, at firft fluid, and always foft, is itfelf very large, with

large nerves : the eyes are big, and the pupil fliut by a mem-

brane : the breaft is very Ihort, but capable of extenfion, on ac-

count of a great quantity of cartilage ; the abdomen is large,

furrounded with membranes, and contains a very large liver

:

the bile is infipid and mucous ; the inteftines are irritable,

and full of foft, green excrement. When the foetus has at

laft arrived at its ftate of maturity, the kidneys are divided in-

to lobes, are large, and have very big capfules: the pelvis is

very fmall, fo that the bladder, ovaries, and tubes, project from

it : the genital fyftem is denfe, not yet evolved, nor preparing

its jiKces : all the glands are large, particularly the conglobate

ones, and full of a ferous juice : the Ikin is at firft pellucid,

then gelatinous, and at laft covered with a foft cuticle and fe-

baceous ointment : the fat is firft gelatinous, and then gru-

mous: the tendons foft, fucculent, and not yet fhining.

There is a great difference between the circulation of the

blood in the foetus and in the adult ; that this may be under-

ftood, it is neceflary to deferibe the organs by which it is per-

formed. The firft is the thymus, a foft loofe gland, confifting

of very many lobes, collected into two large upper horns, and

two inferior ftiorter ones, which arc however joined together

by
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by a great deal of long and lax cellular texture : this gland Is

large in the foetus, and occupies a great part of the bread : it

is feated in the cavity of the mediaftinum, and part of the

neck : and is wholly filled in its very inmofl: ftrudlure with a

white ferous liquor, which cannot be difeovered without

wounding it. This gland in an adult, being continually lef-

fened by the increafe of the lungs, and by the aorta now be-

come larger, gradually difappears. What is the ufe of this

gland, or of its liquids, we are altogether ignorant ; but even

all the other glands, efpecially the conglobate ones, are lar-

ger in the foetus than the adult, as we have already obferved.

The cavity of the bread, as was faid, is fhort in the foetus,

^and greatly comprelTed by the enormous bulk of the liver ; the

lungs ire fmall in proportion to the heart, and fo folid as to

fink in water, if they are every way excluded from taking the

atmofphere into their fpongy fubdance, in making the experi-

ment. Since therefore the like quantity of blood which palTes

the lungs by refpiration in adults, cannot be tranfmitted thro’

the inactive lungs of the foetus, who has no refpiration, there

are other ways prepared in the foetus, by which the greater

part of the blood can pafs direflly into the aorta, from the

lower cava and umbilical vein, without entering the lungs.

In the primeval foetus there is no right ventricle of the

heart ; and therefore there is fo large an opening of the right

auricle into the left, that all the blood which comes by the

vena cava immediately palTes into the aorta, a very fmall quan-

tity only excepted, which goes to the inconfiderable and in-

confpicuous lungs. Afterwards in the foetus, now grown big-

ger, the lungs are indeed larger, and the paflage from the

part of the auricle into the left one is narrower, fince the au-

ricular canal is now taken into the heart, and the auricles

themfelves are become much fliorter. But yet the feptum

joining the right and left auricle, is perforated with a broad .

'oval foramen 5 through which the blood coming from the ab-

^ domen.
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domen, and a little direiHied or repelled by the valvular fides

of the right auricle, flows In a full {Vream into the cavity of

the left auricle. The membrane of each flnus gradually Hants

upwards and backward, and fixes itfelf to the pulmonary

finus above the foramen ovale on each fide, by feveral rows

of fibres that are palmated below, fo as to clofe at fiiTt a fmall

and then a g?eater part of this forarrien, in fuch a manner

that only a tranfverfe oval oblique paflfagc remains, by which

a communication is open between the round margin of the

foramen ovale and the valve. This palTage, in a mature foe-

tus, is nearly equal to the 15th part of the vena cava.

That the blood takes this courfe in the foetus, and that It

does not, on the contrary, flow from the left finus into the

right, is evident from every circumftance. For the column of

blood in the right finus is greater than any other, as it eonfifts

of the whole flow from every part of the body: again, the

left auricle muft have fo much lefs blood than the right, in

proportion to the part which paffss through the du£lus arte-

riofus; hence another caufe why the contents of the left are

lefs than thofe of the right auricle. Moreover, the valve of

the ovale foramen, in a mature foetus, is fo large, and placed

fo much to the left of the mufcular arch or ifthmus, that when

it is impelled by the blood from the left fide, the valve, like

a palate or fliutter, clofes up the foramen ; but being impel-

led from the right fide, it yields fo as eafily to tranfmit either

blood or air ; it fhuts fo clofe as to retain even air blown from

the right, nor fuffering it' to return, if blown from the left.

Moreover, there is but a fmall portion of the fame blood,

which firfi: entered the right auricle and ventricle of the hearty

that takes its courfe through the lungs : for the pulmonary

artery, being in the foetus much larger than the aorta, is di-

redlly continued into the dudlus arteriofus ; which, is larger

than the capacity of both the pulmonary branches together,

and greatly larger than the opening of the foramen ovale.

This
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This du£lus arteriofus enters that part of the aorta which

comes firft in contadi: with the fpine, under its left fubclavian

branch 5 by which means It transfers more than half the blood

to the delcending aorta, which muft otherwife have pafTed

through the left auricle and ventricle into the afcending

branches of the aorta 5 and this is the reafon why the aorta

in the foetus is fo fmall at its coming out from the heart. By

this mechanifm an overcharge of blood is turned off from

the lungs, and direded in a ftralght ^courfe to the umbilical

arteries, and the powers of both fides of the heart are united

in propelling the blood.

Thofe who have aflerted that the foetus refpires In the ute-

rus have made very few experiments : they have not even at-

tended to the fatfl, that the foetus in utero fwims in a body of

water; and that the lungs of a foetus immeiTed in water al-

ways fink : nor have they given due confideration to the evi-

dent fiiortnefs of the breaft, and the fmallnefs of the lungs.

Whether it can take in air through the vagina of the mother

is very difficult to be determined : but we rurpe£l it to be pof-

fible in a certain fitviation, that a well grown foetus, which is

not too much comprefied, may fometimes draw in air, while

it is in the birth.

As the foetus grows larger, fo the uterus Increafes propor-

tionally. The ferpentine arteries are extended by the impelled

blood, and ftretched into a more direct: couiTe ; the veins,

having their trunks comprefied by the great bulk of the ute-

rus, and being unabie to return the blood, fwell out into im-

menfe finufes ; and laftly, fome of the menftrual blood is re-

tained in the uterus, and not yet fpent on the foetus. Thefe

changes are the caufe why the thicknefs of the womb continues

the fame *, becaufe the greater quantity of the blood and the

dilatation of the arteries and veins make up for the extenua-

tion of its folid parts. The fundus, or upper part of the womb,

increafes beyond the reft ; fo that the tubes feem to be fituated

below
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below the middle of the uterus, which now by degrees goes

out of the pelvis, even as high as the colon and ftomach, fo as

to compafs all the abdominal vifcera, more efpecially the blad-

der and reflum. The os uteri in the firft months of geftation

is drawn upwards with the uterus itfelf, and recedes from the

entrance of the vagina : after the third month, according to

Haller, but not till the beginning of the lixth month, according

to Wrifberg, it again defeends, and ftretches into the vagina.

Becoming again perpetually fhorter, it projects only a little

into the vagina : it is, however, conftantly tender ; and, from

that cartilaginous hardnefs which is obferved in the virgin

womb, is relaxed into a mucous foftnefs. It is never perfedf-

ly clofed, but only flopped up and defended from the air by

the thick mucus from the finufes, and perhaps alfo by that

from the veficles which are feated in the cervix uteri. More-

over, the cervix or neck of the womb itfelf, which has long

remained unchanged, becomes much fliortcr during, the laft

months of pregnancy, and at length forms a broad flat open-

ing, which, toward the time of parturition, grows continually
'

wider. As thefe matters advance, the foetus, which in the

firft months had no certain lituation, being now grown to a

confiderable bulk, is, about the middle of the time of gefta-

tion, folded together into a globe, fo that the head lies be-

twixt the knees ; and this being the heavier part, fubfides by de-

grees more and more into the pelvis towards the cervix uteri.

The various complaints in the uterus are now increafed to

the higheft degree. Being diftended by the great quantity of

blood retained in it, all its nerves are highly irritable. No-

thing is more painful than a violent tenfion, unlefs it is done

very gradually. 'From the head of the feetus finking down

into the pelvis, the redlum, bladder, and that part of the ute-

rus next the neck, and which is the moft fenfible, are prefled,

and become painful : the foetus, having received its full in-

creafe of bulk, diftends the uterus every way 5 and that with

the
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the greater uneafinefs, bccaufe, the waters being now leflened,

the limbs which are fully formed, and the head, prefs much

more vehemently on the uterus. It is thought alfo that the

placenta itfelf, now very large, hurts the internal and naked

furface of the uterus. From thefe caufes arifej at firft, flight

endeavours of the uterus to free itfelf; and at laft, when thefe

caufcs are increafed to their utmoft height, an uheafy fenfatioa

is occafioned by the imparled head of the foetus, fimilar to that

which arifes from a colledlion of feces in the redfum ; and^

from the pain which fhe fuflers, the mother is conftrained to

attempt the birth of the child. The time of delivery comes

on after the expiration of nine folar months, and is kept pretty

exa£lly in every fpecies of animals, although by fome caufes it

may be accelerated or retarded for a few weeks: thefe caufes,

whofe power, however, we muft not extend too far, are very

various and undetermined.

The tenefmus increafing till it becomes intolerable, the

mother ufes all her efforts, by very deep infpirations, to

prefs the abdominal vifcera down on the uterus ; and at the

fame time the womb itfelf, by its contradlile vital force, con-

ftringes itfelf fo powerfully about the fcEtus, as fometimes to

exclude it, without further attempts from the mother. The

difficulties of the birth, however, are evidently overcome

principally by the efforts of the mother, while the mouth of

the uterus, now very foft, fuflers itfelf to be diftended by the

head of the foetus. Ihe amnios, tilled with the water, is

firft protruded vertically, before the head of the {oetus, fo as to

dilate the os internum uteri: in which, the membranes being

by degrees extenuated and dilated, eafily break, and pour out

their waters, which lubricate the paffages, and relax all the

parts of the vagina. The naked head of the foetus now pre-

fents naturally with the face to the os facrum, diresfled that,

way by its weight : and, being urged forward like a wedge or

cone, it further dilates the os uteri; till at length by the more

VoL. III. hi powerful
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powerful efforts of the mother, which often loofen the bones

of the pubes in young women, the head is thruft out through

the dilatable vagina, with confiderable pain to the mother,

and an univerfal tremor of body j and if none of the bones

of the pelvis happen to prefs unequally, the infant ealily ad-

vances, and is delivered into the world. This operation is

attended with difSculty even in quadrupeds ; but in the hu-

man race, whofe foetus has a very large head in proportion to

its body, it is very dangerous.

It is natural for women to have but one child at a birth

;

which law they have in common with all the larger animals,

except the carnivorous kind. Frequently, however, they have

two, more rarely three, and fcarcely ever five. It is not to be

doubted, however, that a fecond foetus may be conceived

while the firft remains in the uterus ; for vromen have fre-

quently borne children, when a hard and oHified foetus had

been for a long time retained in their uterus.

The placenta of the foetus, connected with the fundus ute-

teri, is, in the next place, feparated from the womb, without

much difficulty in a mature birth, partly by the weaker throes

of the mother, and partly by the affiftance of the deliverer.

The fleecy or vilous furface of the placenta being withdrawn

from that of the womb, a confiderable flow of blood imme-

diately follows, and the fecundines are expelled. The umbi-

lical cord of the foetus is next tied, before it is cut off ; for

it cannot be left open without danger of a fatal hemorrhagy.

The umbilical' vein is deprived of all the fupplies of blood

which it ufed to receive, and at the fame time an infuperablc

obftacle is oppofed to the blood, conveyed by the arteries of

the fame name.

The uterus, which hitherto had been diftended beyond due

bounds, now contrails itfelf by the elaftic power of its fibres,

fo fuddenly and powerfully, as often to catch and cmbarrafs

the hand of the deliverer, and frequently retain the placenta,

if
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if it be not foon loofened and withdrawn. By tnis contract

tion of the womb, the bleeding vefTels are compreffed, no lefs

than by the contraction of their own coats j
whence the large

quantity of blood that v/as collefted in the uterine fubftance

abundantly flows out under the denomination of the lochias

at firft pure, but afterwards, as the openings of the veflels

contract themfelves, the difcharged fluid is yellow, and be-

comes at laft whitifli. The ample wound of the uterus is

healed, and the uterus foon flirinks up to a bulk not much

exceeding that of a virgin. %

Two or three days after the birth, when the lochial dif-

charge has almofl: fpent itfelf, the breajis begin to fwell confl-

derably ; and their duCts, which in the time of geftation often

diftil a little thin ferum, become now very turgid with a liquor,

which is at firft thin or like whey, but is foon after followed by

the thicker chyle itfelf. Milk very much refembles chyle,

but human milk lefs than that of other animals. It is white,

thickifh, fweet; and replete with a very fapid eflential fait

;

it grows'four fpontaneoufly, but is tempered by the oil and

lymph added to it. It has alfo a volatile and fomewhat odo-

rous vapour, a good deal of fat or oily parts, a larger portion

of a white cralTamentum or cheefy curd, and ftill rrfbre of a

diluting water ; and again, in the cralTamentum, are contained

parts of a more earthy, alkalefcent, or animal nature. But

when the chyle is once changed into ferum, by falling a con-

fiderable time, the milk becomes fait to the tafte, alkalefcent,

and difpleafing to the infant. The milk frequently retains the

nature of the aliments and medicines taken into the ftomach,

as chyle does. The caufe of this increafed fecretion in the

breafts, feems to be owing to the revulfion, in confequence of

the plentiful uterine fecretion, by which the foetus was nou-

rilhed, being fupprefied ; in the fame manner as a diarrhoea is

fupprefled by increafing the perlpiration. For it has been ob-

ferved, that true milk will fometimes make its way through

H 2 other
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other parts beCdes the breads, and even efcape through
wounds. There is apparently between the uterus and breads

fomc kind of nervous fympathy, and a fimilar fitnefs for ge-

nerating a white liquor
; for the uterus in infancy, and du-

ring the time of pregnancy, manifedly generates it. But the

inofculations between the mammary and epigadric arteries,

though true, are fo fmall, that they can have but a very little

fhare in this account.

The breajis condd of a very large quantity of foft furround-

ing cellular fat, of a white colour; and of conglomerate glan-

dules ; it is adembled into bunches of a convex figure, fome-

what round and hard, of a reddifh blue colour, outwardly

furrounded and connected by a firm web of the cellular fub-

dance, feparating off into leflTer kernels, which are common

both to men and women. To thefe glandules a great number

of blood-vedels are didributed from the internal mammaries,

from the external vefiTels of the thorax, and alfo from thofe

of the flioulders, all which inofcuUte together around the

nipple. The trunks of the mammary arteries, but not the

mammales, inofculate with the epigadric veflels; the veins more

evidently than the arteries. The nerves are both large and

numerous, like thofe of the more fenfible cutaneous parts,

and are derived from the fuperior intercodals.

From the middle of this gland of the bread, and likewife

from the furrounding fat, an infinite number of fmall du^ls or

roots arife, very {lender, foft, white, and dilatable, which come

from all fides to the middle of the nipple, and likewife into the

circle which fubtends its bafis, and then run together on the

area of that circle, and emerge at the root of the nipple, or

papilla ; by which denomination we call that cavernous or

fpongy cellular body, into which the blood may be received,

fo as to caufe a kind of erection, as in the penis. Through

this papilla about twenty or more of the excretory la£li-

ferous du£ls pafs from the bread. None of thefe in-

ofculate
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ofculate or join with the others, they are greatly contraft-

ed at their opening in the nipple, compared to what they

were in the bread: : in a loofe or flaccid date of the nipple,

they are compreded, wrinkled, and collapfed together ; but

when the nipple is ere<d:ed by any kind of titillation, they be-

come ftraight, and open with patulent mouths between the

cutaneous wrinkles. This papilla or nipple is furrounded by

a circle, full of febaceous fmall glandules, which defend the

tender fkin againfl the repeated attrition and perpetual moif-

tyre.

Thus the infant is naturally provided with its firfb food,

which is otherwife exceedingly falutary to man. This the in-

fant by indin£t knows how to receive, although it is as yet a

ftranger to all the other offices of human life. Taking the

nipple in its mouth, it caufes it to fwell by gentle vellications

;

the lips are preded clofe to the bread, fo as to exclude the air;

at the fame time the infpiration is deep, and a fpace formed in

the back part of the mouth, in which the air is more dilated or

rarefied ; and thus, by the prelTure of the external air, joined

with the force of the lips of the infant, the milk is urged from

the bread through the nipple, in which it would otherwife be

colleffed in fo great a quantity, as fometimes to didil fponta-

neoudy and be very ready to fiow out; and thus the infant

fucks, and is nourifhed. The fird milk, which is like whey,

termed cohjira, loofens the tender bowels of the infant, and

purges out the meconium, to the great advantage of the child.

It may be remarked here in general, that the lactiferous duCts

are fo open, that when the nipples of the bread are didended

by titillation, and a greater quantity of blood fent into the

breads, they have yielded milk even from virgins ; fometimes

from old women, or even from men. Milk is only generated

after puberty ; before that time a ferous humour fiows from

the bread ; and for the mod part it is generated only about

the middle of pregnancy. After the menfes have ceafed, the

breads,
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breafts, as well as the uterus, become decayed, and ceafe to

perform their office.

Great changes happen to the little new-born infant ; and

the firfl: is refpirationy which it endeavours to exert, even

before it is well fet at liberty from the vagina of the mo-

ther ; being probably excited, from the pain or anguifh' it

feels, to thofe cries with which it falutes the light, and per-

haps from the defire of food, which it had hitherto only ta-

ken in from the liquor of the amnios. At firft, therefore, a

portion of air is admitted into the lungs, which are as yet

fmall and full of moift vapours; but being dilated by the air,

change from a fmall denfe body, finking even m fait water,

into a light fpongy floating fabric, extended to a confiderable

balk with air, and of a white colour. The blood paflfes more

cafily into the enlarged and loofe fabric of the lungs; in con-

fequence of which, a large portion of the blood that went be-

fore from the pulmonary artery, through the canalis artcrio-

fus, into the aorta, goes now into and through the lungs

themfelves, by the pulmonary artery. And fo much the more

is the arterial du£t or canal deferted, inafmuch as there is

made a new obftacle to the defeent of the blood into the ab-

domen
;

for the umbilical arteries being now tied, the blood

of the defeending aorta dilates all the arteries of the pelvis and

lower extremities, with the fame force with which it was be-

fore expelled through the umbilical arteries. Finally, as the

lungs now receive more blood, fo the aorta itfelf receives a

greater quantity, and with greater force likewife, from the

heart ; whereupon the intermediate canal, between the protu-

berant part of the aorta and pulmonary artery, clofes up or

fhrinks to fuch a degree, that, in adults, it is not only an empty
ligament, but likewife of very little length ; the natural ftruc-

ture of this canal likewife affifts much to obfirutH: It, for it is

fingularly red in the inner part, foft, and very fit for con-

’ creting
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creting with the ftagnating blood. This courfe of the blood,

therefore, is foon abolifhed, generally within the year.

In the like manner, the foramen ovale is, from the fame

caufes, gradually clofed up. For when the way is rendered

more free and pervious into the lungs, it will likewife be more

free into the right fide of the heart ; whence the blood, both

of the afcending and defcending cava, will flow thither more

plentifully, efpecially as it is invited there by the more lax pul-

monary artery, and will no longer need the paflage through

the fepium of the finufes. Again, the umbilical vein, being

now deftitute of any fupply of blood from the ligature of

the navel, lefs blood will from thence flow into the lower

cava, and confequently the preflure againft the foramen will

be diminilhed ; by which means the blood of the upper cava,

being turned off by the ifthmus, will be fcarcely able to pene-

trate the obliquity of the foramen ovale. Thence again, as

more blood is derived through the lungs into the left finus and

auricle, its greater dilatation and extenfion will drain the little

horns of the oval valve, fo as to draw up and prefs the valve,

together with the ifthmus ; whereby it is extended fo far, as

wholly to Ihut up the opening in the mature infant, while, at

the fame time, the blood, within the left finus, props up the

valve, fo as to fuftain the impulfe of the blood on the other

fide within the right finus. Thus, by the acceflion of a little

friction of the uppermoft margin of the valve againft the up*

per part of the ifthmus, the foramen ovale clofes up by de-

grees, and the upper margin of the valve forms a concretion

to the pofterior face of the ifthmus. But this is performed

very flowly; infomuch that frequently, in an advanced age,

there will be fome fmall aperture or tube ftill remaining ; and“

where there is no tube, yet there are the remains of one, as

a kind of finus, hollow to the left fide, that makes a tube

opening upward to the right fide, and blind or clofed to the

left 5 becaufe the power of the blood in the right fide is al-

ways
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ways greater than its refiflance on the left, or certainly not

lefs, even in the advance of life.

The umbilical vein^ being deprived of blood, foon clofes up.

The blood of the vena portarum, having no oppolition from

that which formerly flowed through the umbilical vein, occu-

pies the left linus and curve of the umbilical fofla, and fends

its blood through thofe branches by which that of the umbili-

cal vein before pafled. Thence the diiElus venofus being ne-

glected, fhrinks up and clofes, by the new cbmpreflure which

the defcending diaphragm makes upon the liver by infp^ation %

and by which the left lobe of the liver is prefled towards the

lobule, and perhaps too from the obtufe angle which it makes

with the left finus of the vena portarum ; for it is certainly

firft clofed in that part which lies next the vena portarum.

The umbilicalarteries are alfo clofed up from the fame caufes,

as other arteries ulually are after a ligature ; and fome of the

blood, being at the fame time compacted into a polypus, fills

up the blind void part; while the other blood, flowing above,

whofe impulfe was fuftained by the refifting membranes,

fpreads itfelf through the adjacent lefs refifting branches,

which are thereby rendered more open or diverging. Part

of this effect muft be attributed to the force of the abdominal

mufcles, by which thofe arteries are compreflTed againft the

full abdomen in each refpiration ; and to the very acute angle

in which the umbilicalis goes off from the iliac artery, return-

ing with it along the fides of the bladder; and alfo to the

flraight pofition which the thighs now have, compared with

the crooked one they had in the uterus. Thus the capacity

of thefe arteries is foon fhut up, leaving only a fmall tube,

that gives palTage into two or three arteries of the bladder.

The urachus being a very thin tube, extended perpendicularly

upward from the bladder, is therefore eafily clofed up; fo that

the contents of the bladder make no endeavours to pafs that

way, finding a ready outlet by the defcending urethra.

,

From
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From the like caufes the bulk of the liver is leirened, atid

by degrees contrails itfelf within the ribs *, in the mean time'

the inteftina'crafla, from the fmallnefs they had in the foe-

tus, dilate to a confiderable diameter ; the ftomach itfelf is

gradually elongated;* the large convexity of the caecum forms

itfelf by the force of the feces preffing perpendicularly down-

ward to the right fide of the vermicular appendix ; and the

lower limbs are likewife confiderably enlarged by the return

of the blood, fent back from the umbilical arteries now tied ;

and by degrees all the other changes are made, by which a

foetus infenfibly advances to the nature and perfe6fIon of an

adult perfon.

'

§ 9. Nutrition^ Growth, Life and Death.

After birth the child continues to grow, but always'

more flowly the older it is. There are many concurring cau-

fes, why the growth is continually rendered lefs and lefs.

Many veflels feem to be flopped up,' both becaufe they arc

comprefTed by the neighbouring torrent of blood flowing

through the great arterious tube, and becaufe the blood be'-

ing now become more vifeid more eaflly coagulates. But the

harder kind of food that is now ufed, throws into the blood

more terreflrial parts ; Which being carried through the whole

body along with the nutritious juice, renders all the parts

harder, as the bones, teeth, cartilages, tendons, ligaments,

veflels, mufcles, membranes, and cellular texture ; fo that

an increafe of hardnefs may be perceived in them, even by

touching them with the finger. Wherefore, fince the blood

flows from the heart through fewer canals, and fince all parts

which fhould be lengthened or diflended are grown harder,

it necefTarily follows, that thofe which ought to increafe ih

bulk, will yield lefs and lefs to the impulfe of the heart.

But the heart likewife, which is the part that is firft confo’-'

VoL. III. i lidated:'
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lidated among all the foft ones, increafes lefs than any other

part of the whole body *, and while the much more tender

limbs and fofter vifcera are diftended, the proportional bulk

of the heart to the reft of the body grows continually lefs and

lefs, till at laft its proportion to the body of the adult be-

comes eight times lefs than what it was in the new-born in-

fant. At the fame time, from that very denfity which it has

fo quickly acquired, it becomes lefs irritable, and is contra£l-

ed lefs frequently within a given time. Thus, while the re-

filling forces are augmented, the diftending ones are at the

fame time diminilhed.

There will therefore, fooner or later, be an end of the in-

creafe of bulk ; and that will happen fo much the fooner as

the heart has had the more frequent and vivid contractions :

but this ceflation of growth will take place when the cartila-

ginous crufts of all the bones are now become fo thin, that

they cannot yield to the increafe of the bony part. In wo-

men, the menfes feem to put an earlier than ufual flop to

the growth. In cartilaginous filhes, the growth is perpetual.

There is no ftate in which nature hy a perennial progrefs

induces a continual decreafe from the firft conception. It is

faid however to take place, when there is neither any increafe

of bulk, nor yet does any vifible decreafe take place.

For we are all perpetually confuming. Nor do we only Ipfe

the fluid parts of our bodies, but in fhort even thofe which

are reckoned to be the moft folid. For even the bones are

changed ; and the teeth, which are harder than the bones,

increafe in bulk when the attrition of the oppofite teeth has

ceafed to wear them away, and therefore their elements are

changed : even the fibres of ivory in an elephant’s tooth, af-

ter having been divided by the entrance of a leaden bullet,

have grown in a curve direClion, and completely inclofed

the bail. The bony juice likewife is changed; for in fome ca-

fes the bones grow foft, in others they fwell out in bony tu-

mours ;



Chap. IV. OF LIFE AND DEATH. 6^

mours : even cicatrices themfelves have a manifeft growth,

otherwife they would not be fufficient in an adult perfon to

clofe up a wound which he had received when a boy ; and a

great quantity of the earthy part of our bodies goes off by

urine, as is feeu in fome difeafes.

The caufe of the deftruftion of the foHd parts is in their

perpetual extenflon and retraftion, at every pulfe of the heart,

of which there are an hundred thoufand every day ; and by

this motion even metals themfelves are worn. Other caufes

are from the friction of the fluid againft the folid parts : from

the wearing away of all the membranes which cover move-

£d)le parts, either on the furface or in the internal cavities of

the body; in the alternate fwelling and fubfiding of the mul^

cles ; and in the attraflion and preflure which our flefhy parts

exert. But all parts of our body are the fooner worn away,

in proportion as they are compofed of a greater quantity of

gluten and a lefs quantity of earth ; for that gluten when it

is extended, if the extenflon has been a little fuperior to the

force of its coheflon, muft of neceflity fall away and be car-

ried off from the earthy parts. Thus wrinkles or furrows arc

generated ; fuch as are vifible in the arterie/S of old men.

The cellular texture, which otherwife would be diflblved in-

to water or jelly, is worn away by the impetus of the blood

prefling againft the neighbouring blood-veffels and mufcles,

by fri(Stion, and by perpetual alternate flexion and extenflon.

The decreafe would be very quick, and indeed there would

be no great diftance between the beginning of our life and its

end, unlefs thcfe Ioffes were repaired. The fluids are quick-

ly reftored by food, as appears from the example of a chick-

en, in which blood is generated out of its aliment within two

days. The fat, however, and red globules of blood, are

formed out of the fat, as is fhewn elfewhere ; the lymphatic

juice from jelly ; the mucus from mucus; and the reft of the

humours from thefe and water. The folid parts are repaired

1

2

.
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by almoft the fame methods which we^have defcribed in the

hiftory of the foetus. A gelatinous juice is brought from the

alitnents, through the arteries, to all parts of the body, and

exudes into all parts of the cellular texture. The furrows,

which we might imagine to be made in the inmoft arterial

membrane by the impetus of the blood, are filled up by a vif-

cid matter brought into them by the lateral preflure; nor is

it poffible that thefe furrows can be overfilled, becaufe every

exuberant particle of nutritious juice muff necelTarily be car-

ried off by the current of the blood. This juice will not

be deficient while there is a fufficient quannty of aliment ;

and while there is more reff, and lefs reliffance, in the bot-

tom of the furrow than elfewhere, which muff always be

the cafe, becaule the bottom is that part of the vefTel which is

at the greateft diftance from the main current of the blood

flowing through it. There feem to be certain powers in the

air, by which the aliment is attached to the folid parts, altho’

we are ignorant of the manner in which they a£l.

The decreafe of the cellular texture arifing from attraction

or'preffure, will be repaired by the vifeid vapour exhaling

from the artery, and preffing towards thofe places which

fland in need of reparation by the force of the neighbouring

arteries and comprefling mulcles, its aqueous part being pref-

fed out and reforbed. The gluten repairs moff of the organic

parts, tendons, and membranes ; being formed into a new

cellular texture, as in the foetus.

The wafte which takes place in moveable parts adhering by

their other extremity to the reff of the body, can be repair-

•ed by protrufion alone, while the lymph fills up the intervals

or hollows that are thus produced.

When the grow th of the body C4n proceed no farther, obc-

fity is produced, which is a kind of imitation of real growth.

This proceeds from the fat generated by the aliment ; which

by reafon of th^ impetus of the blood being lefiened, and its

entering
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entering the fmalleft veffels with more difficulty, is carried to

the fides of the veflels ; enters the lateral ones and the inor-

ganic pores of the arteries ; exudes into the cellular texture;

and there, the power of conquaflation of the blood, and the

abforption by the veins, being now ditniniffied, the fat is con»

fequently collected.

We feel the beginnings of decay even in youth itfelf. Even

in that blooming feafon, the folid elements of the body arc

augmented, the chinks through which the humours flow arc

leflened, fmall veflels are obliterated, and the greater attrac-

tion of the cellular texture has added a denfity to the whole

body. Throughout the whole body, that hardnefs occafion-

ed by age is very confpicuous, in the bones now wholly brit-

tle, in the Ikin, in the tendons, in the conglobate glands, in

the arteries, and likewife in the weight of all the parts, and

of the brain itfelf. The parts moft exercifed by motion foon-

eft grow rigid, as is obfervable in thofe limbs of mechanics

which are moft ufed in their feveral occupations.

Moreover, the arteries alfo continue to become more denfe,

more narrow, and even to be quite filled up, as well by the

internal prefiTure of the blood flowing through the large arte-

rial tube, as by the attraction of the cellular texture of which

the greater part of the artery confifts. An infinite number

of parts of the cellular texture ceafe to be nourifhed
;
for the

fmalleft arteries, which hitherto brought them nourifhment,

are now obliterated, and ceafe to convey more nourifliment.

The extending force being removed, the cellular flocculi draw

themfelves together, contraCi: the little fpaces intercepted be-

tween them, degenerate into membranes, or fubftances of a

hard texture, which intercept, and as it were choak up other

velTels. The gelatinous vapour likewife concretes in the fmall

hollows of the cellular texture, and unites with the fides of

thefe hollows into a hard folid. The mufcles degenerate in-

W hard denfe tendons deftitute pf all irritable power, bepaufe,

. the
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the blood which they contained is expelled, and their fibres

are condenfed.

At the fame time the nerves become more and more cal-

lous to the impreflions of the fenfes, and the mufcles grow

lefs fenfible to the felicitations of the animal powers ; thus*

the contradlile force of the heart, the frequency of its pulfa-

tions, and confequently the whole force which drives the

blood into the fmalleft vefiels, are diminifbed.

, The quantity of humours is diminifhed in a denfe body, as

is evident in the perfpiration, femen, humours "of the eye,

and of the conglobate glands ; the vapour alfo which bedews

the folid parts of the body every where decreafes. For this

I’eafon, nutrition now languifhes, becaufe there are more

parts of the body which require nourifhment, and lefs nutri-

tious juice.

Nor is the quantity of humours only diminifhed: they them-

felves are likewife corrupted. They were mild and vifeid in

children : but thefe fame humours are in old men acrid, fait,

fetid, with a great quantity of earth. This circumftancc is

owing to the ufc of fait or putrid food, which generate acri-

mony in the fluids ; and the acrimony by a continual ufe of

vitiated aliments perpetually increafes, being at the fame time >>

augmented by a decrcafed perfpiration and alvine evacuation

neceflary for carrying off the putrid liquamen. Hence the

fetor of the urine, of the breath, and the difiicult healing of

wounds.

But the word quality of the humours is, that thfey abound

with earthy particles, which are either fuch as are colle£Ied

infenfibiy from the aliments after the fecretions have become

lefs free, or fuch as are carried off from the folid parts and

returned into the blood ; as is proved by the prefence of earth

in fome difeafes, and by the nature of the gouty earth. The

quantity of this earth is continually increallng, efpecially if

the nutritious liquor abounds with it, hence the brittlenefs

of
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of the bones, and the hardnefs of all the other parts, increa*

fes. This earth is likewife every where depqhted in the cel-

lular texture, but chiefly in the coats of the arteries, and pro-

duces crufts, which are firft callous, and then of a bony or

ftony nature.

The hardnefs or rigidity of the whole body, the decreafe

of the mufcular powers, and the debility of the fenfes, con-

flitute old agey—an evil, alas I which fooner or later attends

every mortal : It makes an earlier attack on thofe who have

been fubje<5led to violent labour, or given themfelves up to

pleafure, or lived upon unwholefome diet ; than on thofe who

have followed a moderate way of life, and ufed temperance

in their diet, or if they have removed from a cold to a warm

country.

If thefe caufss continue their operation of rendering the

matter of the body more denfe, of diminifhing its irritability,

and augmenting the quantity of earth, it is not poflible but

decrepid old age muft follow. In it the fenfes are aimoft de-

ftroyed, the natural power of the mufcles is extremely weak,

the limbs lofe their ftrength, the feet efpecially are not fufii-

cient for fupporting and diredling the body. The callous in-

fenfibility of the nerves cannot be incited to perform the of-

fice of generation : the very inteftines become inaflive, and

refufe to anfwer to the accuftomed folicitations : by the indu-

ration of the cartilages interpofed between the vertebrae, the

body bends forward ; by the falling out of the teeth, the jaws

but ill fupport the wrinkled lips ; and laftly, the heart lofes

one half of the frequency of its pulfation, which it had in

the infant ftate.

Thus, at laft: natural death neceflarily follows
5 but very ma-

ny people are carried off before this time by difeafes. Scarce

one in a thoufand exceeds the age of 90 : one or tw’o perhaps

may be found in a century that live to the age of 150. Man
is long lived when compared with other animals ; he is alfo

more
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more tender than any of them, has loofer flefh, and fbftef

bones. Among the long-lived people, it is not eafy. to fay

what was the caufe of that privilege. England feems to

excel all other nations in producing old men ; and in general

the inhabitants of temperate climates live longeft. The com-

monalty has almoft folely afforded thefe rare examples of lon-

gevity already mentioned ; as indeed from the more nume-

rous clafs, we might expect a greater number of examples.

Sobriety ; a moderate and not very rich diet ; a mildnefs of

manners ; a mind not endowed with very great vivacity, but

cheerful, and little fubje<St to care ; all conduce to long life.

Among animals, fowls are longer lived than many others,

but fifhcs the moft of all ; the latter have the fmalleft hearty

and the floweft growth, and their bones arc never hardened^

Death happens fometimes, but rarely, from mere old age.

This we fay happens when the powers, firft of the mufcles

fubje£t to the will, then of thofe that are fubfervient to the

vital functions, and laftly, of the heart, gradually fail 5 fo

that old men ceafe to live through mere weaknefs, rather than

through the oppreffion of any difeafe. We have often obfer-

ved the fame kind of death in brutes. The heart becomes un-

able to propel the blood to the extremities, the pulfe and heat

defert the feet and hands
;
yet the blood continues to be fen-t

from the heart into thofe arteries that are next to it, and to

be again carried back to it : thus the flame of life is.fupport-

cd for a little while ; but it is foon extinguifhed, for the heart

itfelf being totally deprived of its powers, and not irritable by

the blood to any effe<fi;ual motion, . cannot drive the blood

through the lungs, that the aorta may receive its due quanti-

ty. The utmofl: force of refpiration is exerted in order to

open a paflage to the blood through the lungs, until even

the powers, given by nature for performing the aiflion of in-

fpiration, become unequal to their talk, and ceafe altogether.

The left fide of the heart neither receives blood, nor is irritated,

and’
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and therefore remains at reft; the right ventricle, and laftly

the auricle of the fame fide, for a while receive the blood

brought by the veins from the cold and contradled limbs,

and being thus irritated they continue to beat weakly.

But laftly, when the reft of the body has become perfectly

cold, a.nd the fat itfelf congealed, even this motion ceafes,

and death becomes complete.

We would call that death, when the whole irritable nature

has left the heart ; for the mere refting of the heart is not

without hope of a revival of motion : neither does the putre-

fadion of any part of the animal body demonftrate the death

of the whole animal ; nor does its infenfibility or coldnefs do

fo ; but all thefe circumftances joined t©gether, and perpe-

tually increafing, With the ftiffnefs which follows the coagu-

lation of the fat by reft and cold, can only be admitted figns

of death in any doubtful cafe.

The dead body now haftens to putrefaction. The fat, wa-

ter, and gluten, in confequence of reparation and diflblution^

evaporate : the earth, deprived of its bonds of union, infen-

libly moulders away, and mixes itfelf with the duft : the fpi-

rit departs whither God hath deftined it. By death it is in«

deftruCtible ; as may be proved by an attention to the follow-

ing fa6t, that many dying people, though their bodily powers

are wafted, and their bodies are even decayed, give evident

figns of a ferene, vigorous, and happy mind.

CHAP. V.

ty* Arteries in genetal,

The arteries are long extended cones, "whofe diamecdrs

decreafe as they divide into more numerous branches i

but where the arteries run for forae length, without giving off

VoL. III. . K .
Uip
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large branches, their convergency, if any, is not very evident

:

at their extremities they are cylindrical, or very imperceptibly

diminifhed, and are called capillariest which admit Only of i

fingle globule of blood at once, and whofe tranfverfe fe<Stioii

is always circular. Where the arteries fend otf large branches,

the cavity is there fuddenly diminifhed, infomuch that the ar-

teries might be taken for a chain of cylinders, of which every

one is narrower than the preceding. If you reckon them

cones, then the common bafis of the cone in all arteries is ei-

ther in the one or the other ventricle of the heart ; and the a-

pex of the cone terminates either in the beginning of the veins,

or in the beginning of the cylindrical part of the artery, or in

the exhaling vefTel, unlefs it is cylindrical. In fome places

they feem to diverge or dilate •, at leaf!: they become there of

a large diameter, after they have been filled or diftended with,

wax *, which poffibly may arife from fome ftoppage of the

wax, by whofe impulfe that part of the length of the artery

becomes 'more diftended than the reft. Examples of this kind

we have in the bafilar artery at the bafis of the ficull, in the

fplenic artery, in the flexure of the carotid artery, accor-

ding to Mr Cowper’s injections ; in the humeral artery near

its divifion; and, laftly, unlefs ihefe experiments deceive us,

in the fpermatic arteries. The arteries are univerfaliy wider

at, than a little before, a ramification.

The arteries have no external proper coat univerfaliy ex-

tended over them, but the oflice of fuch a coat is fupplied to

fome of them by one fingle external and incumbent integu-

ment, which in the thorax is the pleura, and in the abdomen

the peritonseum. In the neck, arm, and thigh, a fort of thick-

er cellular fubftance furrounds the arteries. The membrane

of the pericardium, which on all fides furrounds the aorta,

returns back with the veficls to the heart. The dura mater

imparts a capfule, that furrounds the carotid artery as it paf-

fes out through a hole in the Ikull. But the firft true exter-

nal
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nal membrane common to the arterial tube in all parts of the

body, is the cellular fubftanee, which in fome parts (as in the

thorax) we fee replenifhed with fat.

This cellular coat is, in its external furface, of a more lax

texture, full of a great many fmall arteries and veins ; and

it has nerves running through its fubftance, which are none

of the fmalleft. There is fometimes fo much of this cellu-

lar fubftance about the artery, as might occafton us to think

it hardly belonged to the veflel as an external coat or lamella,

but rather as fome foreign net-work added to it. Thus we

find it in the arteries of the neck, groins, and fubclavians; in

the mefenteric, caeliac, and hepatic arteries ; where it is chief-

ly interwoven with long fibres.
,
Thefe are the vaginae or cap-

fules of the arteries, formerly obferved by fome eminent ana-

tomifts, and which, according to Wrifberg, are beft feen in

young animals, or in fuch as have laboured under a congef-

tion or kind of fuffocation.

As this cellular coat advances more inward, it becomes

more denfe, folid, and of the confiftence of felt, and may be

called the proper coat of the artery. That there is no tendi-

nous coat of the arteries diftin<ft: from this laft part of the cel-

lular fubftance, is evident from maceration, whereby the in-

ner ftratum of this arterious tunic changes into a cellular fa-

bric, which may be divided into feveral layers.

Within the former, there is a coat of mufcular fibres,

which are, in general, imperfedl circles : that is to fay, no

fibre any where makes a complete circle round the veftel; but

a number of fegments conjoined together, with their extre-

mities turned off ftdeways, feem to form one ring round the

artery. Thefe fibres, in the larger arterial trunks, from many
ftrata, appear of a reddifh colour, and are remarkably firm

and folid ; but in the fmaller arteries they are by degrees

more difficult to demonftrate
; and they feem to be wanting

the arteries of fmall animals. Dr Haller has never obfer-

K z ved
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ved them to run along the veffel lengthwife. Under thefe

membranes, but rather difficult to demonftrate, is an exceed-

ing ffiort cellular texture, into which a chalky concreting

matter is poured when an artery offifies.

The innermqft coat of the artery is thin, and finely poliffied

by the blood running in it; it forms a continued incruftation

that every where lines the fieihy fibres, which are not very con-

tinuous one to the other, and prevents the blood from infinu-

ating itfelf into the fpaces between them : It is every where

fmooth and without valves
;
although in fome places there are

peculiar eminences that form a kind of folds ;
thefe folds, at

the origin of branches are, by a mechanical neceffity, formed

into femicircles, efpecially in the larger branches, thofe, for

inftance, which come from the arch of the aorta. Yet, in

arteries of the vifcera, the innermoft coat is foft, lax, wrink-

led, and almoft friable, efpecially in the duflus arteriofus.

The arteries themfelves have arteries which are more parti-

cularly fpread through theirexternal cellular coat, which fpring

on all fides from the next adjacent fmall arterial trunks: they

are numerous, branchy, and like net-work; they are very mi-

nute, but plainly appear, even in the foetus, without injection.

Kerves alfo delcend, for a long way together, through the fur-

face of the artery, and at lafi vaniffi in the cellular fubftance

of the vefiel ; of which we have a fpecimen in the external

and internal carotids and in the arch of the aorta ; and Dr

Waller has ffiewm them in feveral arteries in the thorax and ab-

domen. Do not the arteries feem to derive from thefe nerves

a mufcular and convulfive force, very different from that of

their fimple elafiicity ? Does not this force Ihew itfelf plainly

pnough in fevers, faintings, palfies accompanied with atrophy,

and paffions of the mind ? Kaller conCders the artery as being

in a manner infenfible and unirritable ; and if it is conftri<5ted

by the application of poifons, he fays it has every property of

the
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the dead Ikin. This, however, is not agreeable to the opi-

nions of the prefent phyfiologifts.

The fe^ions of the arteries are circular, bccaufe they arc

elaftic; and this is the reafon why, from the fmall arteries of

the teeth, hemorrhagies are fometimes fatal. The aorta, in-

deed, of the thorax and abdomen, the carotids of the neck,

and fome other arteries of the dead body, from their leffened

extenfion, appear fomewhat flat or deprelTed ; but their round

figure, or circular fedlion, is every where reftofed by injec-

tion. Their elajiicity is alfo evident by that powerful comprefi-

fure, which a fegment of a large artery makes upon the finger

that diftends it, and which is much ftronger in a dead than in

a living body. In the living body, indeed, this force yields to

that of the heart ; but inflantly recovers itfelf when the heart

is relaxed, and reftores the artery to its former diameter ; and

this makes the which all arteries poflcfs, although the

fyftole and diafl:ole can be perceived by the finger, only in the

larger, not in the fmaller ones : in the ultimate inflexion of

the arteries, the pulfe totally vanifhes ; but, by an increafed

motion of the blood, even the leflTer arteries make a violent

puliation, as we fee in an .inflammation, or in preiTure depend-

ing on an internal caufe. . Thefe velTels flrongly coiitradt

lengthwife, and are rendered fliorter on difle^Slion.

The firength of the arteries is confiderable enough : but as

the denfe hard net-work of ihe outer cellular coat refufes to

yield to a diftending force, it breaks without much difficulty,

and almofl: eafier than the coats of the veins ; and hence a-

neurifms arife. Bur, in general, the trunks are, in all parts of

the body, weaker, and the branches ftronger in their coats ;

whence the impulfe of the blood may exert a confiderable ef-

fe£l upon the former, but leaft of all on the arteries of the

limbs. Hence it is, that aneurifms arc moft frequently formed

near the heart; for, in the lower extremities, and in the fe-

creting
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creting organs, the ftrength of the arteries, and of the veins

too, is much increafed.

Nature has difperfed the arteries through the whole ani-

mal body, except in a few membranes where they have not

yet been obferved. She hath difpofed of the trunks, every

where, in places of fafety ; becaufe wounds in the fmaller

trunks are always dangerous, and in the larger trunks fre-

quently mortal. The Ikin is fpread with numerous (hort and

fmall arterial branches ; but the larger trunks, defended by the

Ikin and mufcles, creep along near the bones. In general, the

arteries are in proportion to the parts of the body to which

they are fent. The largeft go to the fecretory organs, the

brain, and fpleen ; the lelTer ones to the mufcular parts.

The proportion of the cavity of the artery to its foHd part is

not every where the fame, nor is it conftant even in the fame

artery. This proportion, in the firft place, is leaft of all at the

heart, and increafes as the arteries remove farther from it.

Secondly, in a full-fed plethoric animal, whofe blood pafles

freely, and with great force through its arteries, the propor-

tion of the folid parts of thefe veflels is lefs than in a famiihed

extenuated animal, whofe blood has a feeble motion.

Branches are fent from the trunks of all the arteries, and

the branches are again fubdivided almoft without end. The

feftions of any two branches taken together, exceed that of

the trunk from whence they proceed, in the proportion of

three to two, or fomewhat lefs. Every trunk juft above

its divifton is fomewhat broader, or more expanded, than

at a little diftance from the divifton. The angles at which

the branches go out from their trunks, are generally acute, ei-

ther half right angles, or nearly fo *, which, as we learn from

mechanics, is the angle in which projedtiles are carried to the

greateft diftance. We have inftances of their going off at right

angles, or nearly fo, in the lumbal or intercoftal arteries ; of

their going oft'in a retrograde or refledled courfe,we have one

inftance
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inftance in the coronaries of the heart, and another In the fpi-

I

nal arteries, which are produced by the vertcbrals. But, gene-

[

rally fpeaking, thofe which are efteemed retrograde or reflec-

I'

ted, were fent off, at their origin, in acute angles; fuch as the

I

afcending artery of the pharynx, the defcending one of the

I

palate, the umbilical mammary arteries, and the nutritious ar-

teries of the' large bones. Laftly, we often obferve large

branches arifing at a lefs angle, and fmaller ones at a greater

angle. We rarely obferve two arteries of a large diame^ter run

together into one trunk. An example of this, however, we

have in the artery formed by the jun£lion of the'^vertebrals.

In the fmaller ones it is frequent •, as in both the fpinal arte-

ls
ries, and that of the fincipital foramen. The arteries often

I

have ferpentine flexures, efpecially thofe that are diftributed

on parts fubjedf to much motion, or to an Increafe of fize, as

the arteries of the large inteftincs, womb, face, fpleen, lips,

and iris. Arteries that are re<flilineal in a natural flate, be-

come ferpentine if they are much diftended. Arteries are

fbmetimes twifted or writhed, as the carotids under the ma-

millary procefs.

Arteries are frequently conjoined by intermediate branches,

by a twig of fome certain artery running to meet one of the

fame kind from another neighbouring artery, and by joining

together with that, they both form one trunk. Inftances of this

kind we have among the large trunks in the inteftines, among

the middling ones in the kidneys, womb, &c. and among the

fmaller in all parts of the body; infomuch that there is no

part of the human body, wherein the neighbouring arterial

trunks, whether of the fame or of different denominations,

do not form anaftomofes or joinings one to another by inter-

mediate branches. Of rings diverging laterally from the arte-

ries, and returning into themfelves, we have inftances in the

eye and brain. The extremities of the arteries, which are ei-

ther cylindrical or nearly fo, fend offfmaller branches in great-

er
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cr abundance than the large arteries do, and thefe extremely

fmall ramifications anaftomofing wi'h one another form a kind

of net-work ; as we fee more particularly in all membranest

By this means, though the pafiTage from the heart to any part

of an artery is obftrudted, the blood may neverthelefs flow

through the arteries which are near the obftruifled one#

Thus a gangrene or languor of the part is very ftrongly pre-

vented, and the obftrudtion is more eafily refolved by the re-

pulfion of the obftacle into the larger part of the trunk.

Laftly, one of the lead arteries is either changed by a con-

tinuation of its canal into a vein, in fuch a manner, that the

ultimate Mittle artery, which is generally reflected, having

palTed the angle of its refleflion, becomes now a fmall vein ; Or

clfe a branch, fent out at right angles from the artery, is in-

fected by a like angle into the branch of a fmall vein. Both

thefe kinds of mechanifm are demonftrated to us by the rai-

crofeope, and the eafy return of injections through the veins

into the arteries. We fometimes fee thefe veflels large e-

nough to receive only one, and fometimes feveral blood-glo-

bules at a time. A large artery is never obferved to open in-

to a vein.

,In the vifeera, we find the fmall arteries difpofed not fo

much in net-work as in a fabric of a peculiar kind, wherein

the fmall branches defeend very thick, or in clufters parallel

to the trunk, fo as to relemble brufhes, a variety of little trees

or bufhes, fmall ferpents, or threads, according to the various

difpofition of the parts.

Sometimes the arteries end in another manner, namely, by

being converted into vefTels of the fmaller kinds, which arc

continuous to the arteries, and indeed real arterial trunks *, as

may be obferved in the ophthalmic artery, by tracing the ar-

teries of the tunica choroides, or the colourlefs ones of the

circle of the uvea and iris. T\hat a net-work of pellucid arte-

ries is continuous with the red branches of the ophthalmic one,

I is
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is evident from inflammations, and the rednefs of the parts

when relaxed by vapour or by cupping; from repletion, and

the microfcopical experiments of Lieberkuhn upon frogs, in

which colourlefs globules were feen to pafs from a red artery

into a lateral veflel. In a fabric of this kind the red blood is

ealily forced into the fmailer vefiels.

In other places the fmailer veflTels feem to proceed laterally as

branches from the trunks of the leafl: fanguineous arteries ; and

thefe again are drawn out into trunks ftill fmailer. Thefeare

called excretory duds. It is with difficulty that thefe veflels arc

filled with red blood ; of this, however, we have examples in

the kidneys, the liver, and the breafts. Indeed the blood,

when vitiated, penetrates the excretory du(fl:s of the whole

body, even without hurting the veflels ; nor is that aberration

found to be produ<fl:ive of any evil confequence after the dif-

order of the blood is cured.

Another termination of the arterial extremities is into the

exhaling veflels; and this manner of their'endlng is very fre-

quent in all parts of the body. The whole fldn, all mem-

branes of the human body which form any clofe cavity, all the

ventricles of the brain, the anterior and pofterior chambers of

the eye, all the adipofe cells and pulmonary veficles, the whole

cavity of the ftomach and inteftinal tube, and the trachea, arc

all of them repleniflied with exhaling arteries of this kind.

Thefe emit, a thin, watery, gelatinous humour, which, by

congeftion, ftagnation, or excefs, is converted into a watery

but coagulable lymph, as we fee in feveral difeafes, and in

death. The exhalants are eafily demonftrable from the wa-

tery fweat that enfues after injeefting the arteries with any warm

liquor. In fome places, they exhale indeed not a thin vapour,

but blood itfelf, as we fee in the heart, the cellular fabric of

the penis, urethra, clitoris, and nipple of the female breafl:

;

in all which blood in its natural {fate is poured out. Does

'VoL, HI. L not
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not every fecretion; that is made in true glands, or hollow

cryptse, bear fome analogy to this exhaling fabric ?

Whether or no, in all parts of the human body, do the pel-

lucid vefTels, arifing from the fanguine ones, and carrying a

humour thinner than blood, again fend out fmaller vefTels, to

be fubdivided into ftill fmaller orders ? We feem, indeed,

not to want examples of this circumftance. Several anato-

niifts have feen, in various parts of the body, a new rife of

blood-vefTels, after the courfe of the blood to the heart had

been obftrufted. That an aqueous vapour is fecreted by very

fine vefTels, from the colourlefs arteries of the iris, is very pro-

bable. We are almoft certain that the red coloured vefTels in

the cortical fubftance of the brain, feparate a juice pervading

the medullary fubftance, by the intermedium of another order

of vefTels j
and that an eryfipelas, or yellow inflammation arifes

from the impa(ftion of yellow globules into the fmaller vefTels.

It may then be afked, if there are not yellow arterious vef*

fels of a fecond order, which fend off* lymphatic ones of a third

order, from whence by degrees ftill lefTer kinds of vefTels branch

out? Such a fabric does not feem agreeable to the very eafy

tranfition that is made by the blood, mercury, or wax, into

the exhaling and peripiratory vefTels, into the uriniferous tur

buli, and into the adipofe and pulmonary cells; nor is it very

difficult for the blood to ftray into the la<ft:iferous, lymphatic,

and lachrymal dufts, whither it fhould feem not able to pe-

netrate if it had to make its way through any other interme-

diate vafcular fyftem fmaller than the blood globules. Nor

can this opinion be admitted, on account of the great retar-

dation to which the humours in a third order of vefTelsf

^ould be liable, and which would continually increafe in pro-

to the fmailnefs of the vefTels.

§ 1 . 0/
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§ I . Of the common Offices of the Artenesi

The blood is driven from the left ventricle of the heart in

a ferpentine ftream, into the aorta, fltriking firft againft the

right fide, and then the left fide of this great veflel ; whence

it flows with repeated illifions and repercuflions through the

whole arterial fyftem.

The arteries are, in a living perfon, always full of blood;

fince the jet or ftream from an artery, is not interrupted by

alternate ftops, while the heart is inactive, but flows on in at

continued thread. The microfeope alfo ftiews the arteries, in

living animals, to be full both in their fyftole and diaftole; nor

can the circular fibres of the arteries fo far contract them-

felves as entirely to evacuate thefe tubes. Every contraiftion

of the ventricle fends a new wave of blood into the arteries

;

this wave feldom exceeds two ounces^ and conrequently bears

only a fmall proportion to the whole circulating mafs, yet it

is fo forcibly propelled by the heart as to drive the preceding

waves before it. In confequence of this propitlfion, the di-

nienfions of the cylindrical artery are augmented, the arterial

coats are prefied near each other, and the ferpentine flexures

are confiderably increafed as we often fee in injeiflions. This

dilatation of the artery, whereby its capacity is changed front

a lefs to a greater circle^ is called the pulfcy the diaftole of

which is an expanfion of the artery beyond its natural diame-

ter. This a61ion is the chara61:eriftic of life \ it refults from

the heart only, and is in no wife natural to the arteries them-

felves. Hence when the motion of the heart is intercepted,

whether by aneurifm, ligature, or otherwife, pulfation of the

arteries is to be felt; and hence a fudden cefTation of the

pulfe, by a wound through the heart. The artery is pro®

.portionally more dilated, the more the velocity of the new

wave exceeds that of the former one.

L 7: Th^*
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The fyftole or contra6lion of the artery follows the dilatation

of it. For the heart having emptied itfelf, and removed the

ftimulus of the blood, comes into a quiefeent ftate. But the

artery, at this fame time, by its innate elafticity, and by the con-

tra^lile power refiding in its circular fibres, irritated likewife by

the ftimulus of the blood, contrails itfelf, and expels as much

blood as ferved to dilate it beyond its mean or natural diame-

ter ; this quantity of blood is either forced into the fmaller and

fcarce beating arteriolse, or into the veins, as the femilunar

valves of the aorta oppofe the return of the blood. As foon as

the artery has freed itfelf from this wave or column of blood,

being no longer ftimulated by diftention, it directly collapfes

by its own proper contraiTlile force, and is now again ready to

yield to a new wave or column of blood fent into it from the

heart *, whence follows a repeated diaftole and fyftole.

That the arteries thus contract, and, by that force, propel

their contained blood, is proved from their ftrongly contradlilc

nature ; from the evident remifllon of the dilatation they re-

ceive from the heart ; from the evacuation of the blood con-

tained between two ligatures, through the lateral branches

;

from the return of the blood to the heart through veins when

the artery going to thefe veins is tied; from the wave of blood

being greateft when the heart is in its diaftole, as obferved by

fome eminent anatomifts; from the ftrength with which the

blood is ejected below a ligature on the aorta ; and laftly,

• from the evacuation which the arteries make of their contain-

ed blood, even after death, into the veins, whereby thefe

latter appear much fuller than the arteries.

The blood’s velocity in the arteries is diminiflied during the

heart’s fyftole, but increafed during its diaftole ; at a medium

it is fomewhat lefs than one foot in a fecond of 'time. The

cbnftant plenitude of the arteries renders it impoflible for us

to perceive any fucceflion in the pulfes of different arteries;

whence all the arteries of the body feem to beat at one and the

famq
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fame inftant, whilft the heart ftrikes agalnft the breaft : and

yet there is certainly a fucceflion in the fyftole of the arteries,

by which the aorta feems to contradl fucceffively, as it is filled

Xvith blood expelled from the heart ; fo that the part of the ar-

tery next the heart is firfi: conftringed, and thence the arterial

contracting force gradually proceeds to the extremities. We
have an inftance of this in the inteftines •, and very evidently

in infeCls, who have a long fiftulous and knotted heart, mani-

feftly contracting in a fucceflion from the beginning to the

end ; but in the human arteries the fucceflions are fo quick as

to be imperceptible.

The pulfe is continued to, and ends in, the explllary and cy-

lindrical arteries, or the originations of the veins. Wc have al-

ready mentioned the velocity, with which the blood comes from

' the heart ; but that velocity continually decreafes. The tranf-

verfe feClions of all the arteries at a diftance from the heart, are

in one fum greater than the feClion of the aorta 5 and the aggre-

gate area of their feCtions increafes, but in an uncertain propor-

tion, as the diftance from the heart increafes : Tiie velocity will

confequently decreafe as the diftance increafes, for it muft al-

ways be inverfely proportional to the area of the tube through

which the fluid runs. Again, the thicknefs of the coats of ar-

teries increafes, as their bores decreafe; and is largeft in the

^leaft of them, which tranfmit only one globule at a time. The

truth of this is proved from anatomy; and from the greater dif-

ficulty we find in burfting fniall than large arteries,, by inflating

them. Another caiife of the decreafe of the blood’s velocity

is the friftion of the globules againft the fides of the veflTel; and

this fridtion will be very confiderably increafed by the length of

the arteries, by their ramification, by their winding direflion,

and alfo by their diminiflied diameter and conical form. More-

over, the infleflions and folds ofjthe velTels greatly flacken the

blood’s motion
; fince always fome part of the impelling force

is fpent and loft in removing the convex parts of the folds, and

changing
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changing the figure of the infle£led veflel. The angles alfo,

formed by the lateral branches, greatly diminifh the blood^s

motion ; and that in proportion to the fize of the angle. A
confiderable allowance mud be made for the great vifcidity

or tenacity of the blood, which entirely coagulates by reft j its

circulatory motion alone overcomes the mutual attraction of

its parts, and prevents it from adhering to the fides of the vefi-

fels in a coagulated date, as we fee in aneurifms and wounds

of the arteries, and after death. The oppofition which the

blood ;iieets with in the branches lellens its velocity in the

trnnk: and the oppofition of torrents of blood to one another

in the anoftomofes of veflels alfo deftroys fome parts of its mo-

tion. We may eafily perceive the amount of this retardation

will be very confiderable, although it be difficult to eftimate it

juftly. In the larger trunks the blood of a living animal flows

with the rapidity of a torrent : but, in the leaft branches, it

creeps along very flowly ; and begins to coagulate. It is alfo

well known to furgeons, that a fmall branch of an artery near

the heart bleeds more dangeroufly than a much larger one at a

greater diftance. The weight of the incumbent atmofphere,

of the mufcles and flefliy parts lying above the artery, and the

contraflile power of the veflel itlelf, alfo make a refiflance to

the heart ; but they do not leflen the velocity of the blood, for

they add as much in the diaftole as they diminifti in the fyfiole.

It is certain, however, from incifions made in living animals,

that the Angle globules of blood, which move' feparately in

the fmall vefTels, do not lofe fo much of their velocity as, by

calculation, they ought to do. We mufl: therefore affign fome

caufes which leflen the decreafe of the blood’s velocity. In

the firfl: place, the great area of all the fmall branches compa-

red with the area of the trunk, and the exceffive fmoothnefs of

the inner coats of the veflTels, both contribute to diminifh the

friflion. The facility likewife with which the blood flows

through the veins, expedites its paflage through the little ar-*

teriesy
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teries, immediately communicating with thefe veins. No
great affiftance toward afcertaining thefe particulars is to be

cxpedled from confidering the eft'ea of ligatures, or the weight

of the blood; the latter is capable both of diminifhing and ac-

celerating the motion ; nor can we fuppofe that in live ani-

mals a great effect depends upon the former. The power of

derivation, whatever that is, and the motion of the mufcles,

are capable of producing a new velocity.

The pulfe therefore enfues, becaufe the anterior wave or co-

lumn of blood moves on flower, while the fubfequent or pofte-

rior wave comes fafter ; fo that the preceding is an obftacle to

the confequent blood. But fince the force of the heart weak-

ens as the blood goes on, and the contractile power of the ar-

teries increafes, the excefs of the celerity of the confequent

wave pulhed on by the heart, above the celerity of the ante-

cedent wave puflied on by the contraCtile power of the artery,

will grow continually lefs and lefs ; and when the blood ar-

rives to a certain diftance, the celerities of both waves become

equal, and the pulfation ceafes. This place of equality in mo-

tion cannot be in the larger and more confpicuous arterial

branches : for in them the wave laft coming from the heart

moves quicker than what went before. The inflarhmatory

pulf'ation of the fmall arteries of the eye fliews that they have

a pulfe. We may however fafely conclude that in the leafl:

red arteries, the pulfe at length begins to vanifli. This is evi-

dent from the equable motion of the blood, as feen by a mi-

crofeope, through the arteries of a frog. In the larger vef-

fels, however, fuch as may be about the fixth part of a line

in diameter, the pulfe becomes imperceptible. In the lead:

veins there is no fenfible pulfation or accelerated motion of

the blood, whilft the heart contraCls, demonftrable either by

the microfeope or any other experiment.

That the blood prefles againfl: the fldes of the veins, appears

from the furrows made on the bones over which they pafs.
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and the fwelling of the veins on being tied> Why do not

the vein's beat ? * The reafon feems to be, that the blood is

more retarded immediately on its leaving the heart, than it is

in the fmalleft velTels. Hence, the difference of the velocities

of the confequent and antecedent waves is greateft at the heart,

and grows gradually lefs, till it at laft totally vanifhes. This

is illuftrated by the following experiment : If water be made

to pafs through a leathern tube, in a difeontinued darting

dream, and a fponge be fixed at the difeharging extremity of

the tube, the water will flow through the fponge in a conti-

nued ftream. It is alfo illuftrated by another experiment, in

which the fame thing happens, by inje(fl:ing the mefenteric ar-

teries with an alternate impulfion of water j for then the wa-

ter flows out through the veins in one.continued even ftream.

The pulfe is therefore the meafurc of the powers which the

heart fpends on the blood ; becaufe it is the immediate and

full effe^l of thofe powers. Hence, cateris paribus

^

the pulfe

is flo\V in the moft healthy people, where there is no ftimulus,

nor any unnatural refiftance *, and where the heart is at liber-

ty to propel the blood with eafe. You rauft: except thofe cafes

where there is fome obftacle which prevents the blood from

entering the aorta. For this reafon the pulfe in afthmatic

people is flow. A debility or infenfibility of the heart, when

the ufual flimulus is not capable of exciting it to contraidion,

alfo occafions a flow pulfe. A ftrong full pulfe is caufed by

the arteries being full, and the heart at the fame time vigo-

rous and powerful ; a fmall pulfe by the emptinefs of the arte-

ries, and a leflTer wave of blood fent from the heart. A hard

pulfe denotes fome obftacle or ftimulus ; or elfe that the heart’s

force, the thicknefs of blood, or the rigidity of the artery, arc

increaied. A quick pulfe denotes fome ftimulus, obftacle, or

greater

* We. do not allow that to be a pulfe which happens from refpi-

ratioHj from the rejedion of the blood from the right auricle, or

the mufcular part of the vena cava.
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greater renfibillty or irritability of the heart. The pulfe is

beft felt where the artery lies expofed bare to the touch, up-

on fome refining bone ; but obfiruflions fometimes render

the pulfe perceptible where it is, never fo naturally.

The pulfe is flower in animals as they are larger or more

bulky ; becaufe their heart, in proportion to the reft of the

body, is lefs than that of fmaller animals ; it is alfo lefs irri-

table, and is obliged to propel the blood to'a greater, diftance

;

whence in large animals, the proportion between the refin-

ances to be overcome and the force of the heart is lefs than

in fmall ones. Hence, fmall animals are more voracious

than large ones ; as the whale and elephant. The pulfe of

a healthful perfon, in the morning, beats at leaft 65 in a mi-

nute *, but, after the fatigue of the day, it will beat 80; and

again, by the night’s reft or fleep, it will become gradually

lefs frequent, till in the morning you will find it returned to

its primitive number of 65. For the motions of the mufcles,

and actions of the external and internal fenles, the ' warmth

of the atmofphere, and the a(ftion of the aliments, urge the

venal blood on to the heart, whence a more than ordinary

ftimulus and a greater number of contraflions. Hence alfo

thofe paroxifms, or fits of increafe, obfervable in all fevers

towards the evening. Sleep retards the motion not only of

the blood, but of all the other humours and addons in the

body whatever.

A frequent and a quick pulfe are often confounded
; but

they are in reality vei'y difierent. The pulfe is quicker in

children, and becomes afterwards flower in perfons as they

grow older. The falient point beats 134 in a minute ': the

pulfe of new-born infants, 120 5 and of old people 60.

A feverifh pulfe is ufually between 96 and 120, to which

number indeed it is often increafed by laborious exercifes a-

lone; if it is increafed to 130 or 140, (which laft number we

have never known it exceed) the patient feldom recovers.

VoL. III. M The^



90 OF THE ARTERIES. Part VI.

The pulfe beats flower in winter, and quicker in fummer, by

about 10 ftrokes per minute; and under the torrid zone, it

often increafes to i2o. The difterent pafiions of the mind

varioufly accelerate, retard, and diftiirb the pulfe. What-

ever obfl:ru(Sts the circulation is alfo found to accelerate the

pulfe ; not from the laws of hydroftaiics, or on account of

the canal being made narrower, nor from the adlion of the

foul ; but by Che ftrenuous and more frequently repeated con-

tractions of the heart in order to free itfelf fiom an irritating

ftimulus ; Thus' an irritation from acrid blood is the caufe of

the frequent pulfe in fevers.

The blood moves very flowly through the leafl: veins, part-

ly by the force of the heart, .md partly by the iContraClile

force of the arteries. A renewal of the motion of the blood

in perfons drowned, where, merely by exciting the aCtion of

the heart, the whole mafs is again propelled, is a proof of

the former ; and the contraClile force of the artery is pro-,

yed by what has been faid above.

The motion of the blood is quicker in the larger veins.

For whenever the impelling powers remain fufficient, and

the fmall vtflels are rendered narrower, the motion of their

jcontained fluids mufl of courfe be accelerated ; flnee the fec-

tion of the venal trunk is much lefs than that of all its

branches, in the fame manner as that of an artery is lefs

than theTurn of the branches into which it divides.

Since the blood moves thus flowly in the leafl: arterial vef-

fels and incipient veins, and as the weight of the blood itfelf

in many plates greatly hi.nders its return to the heart, while,

at the fame time, the very thin coats of the veins have but

little coniraCLile power ; nature has therefore ufed various

precautions, lefl, from the flownefs of its motion, it fliould

any where ftagnate or concrete. To obviate this, fhe has

fupplied the veins with more watery vapours and fluxile

lymph, than the arteries ; and this was the more neceflary in

order



Chap.V. OF 'THE ARTERIES. 91

to counterbalance the great exhalation that is made from the

arterial blood in the lungs.

She has likewife placed the veins near the mufcles, that by

the turgefcence or contracflions of the latter the ^veins may

be prefTed; and this preffiire muri: riecefTarily determine the

blood to the heart, for the valves of the veins prevent its re-

turn to the extremities. Hence an increafed pulfe, heat and

rednefs of the body; and hence alfo quick breathing after a

violent exercife.

Moreover, thofe mufcles which conffantly urge or violent-

ly prefs the contiguous vifcera contained in any of the com-

mon cavities, powerfully promote 4he return of the venal

blood to the heart The conjunct prefTure of the diaphragm

and the abdominal mufcles, produces this effecf in the abdo-

men. The pulfations of the arteries, which every where run

contiguous and parallel to the tides of the veins, have no in-

confiderable efFefl: in promoting the return of the venal

blood ; and we have before fhewn, that any impulfe a«5ting

on the veins can determine their blood to' the heart only.

To thefe is added a force, not yet fufiiciently known^ by

which the blood is brought from a more comprelTed to a

more lax, and lefs relihing part. In this matter alfo refpi-

ration is of great efficacy
; in which the motion of the blood

into the lungs, when relaxed, is accelerated by the deriva-

tion from all parts of the body: and again, in expiration, it

is driven into the trunks of the veins of the head and abdo-

men ; hence the fwelling of the veins of the brain, in th'e time

of expiration. The circulation is nor indeed affilted by thefe

caufes, but the blood is agitated and prefTed. The anafio-

mofes of the arteries contribute to fhe iame end; for they

facilitate the pafiage of the blood from thofe places where it

is obftrufted to luch as are more free.

,By thele means, in a hraltiiy perfon ufing fufneient exer-

cife of body, the blood moves with fuch a velocity, as fuifi-

M 2 cey
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CCS to deliver as much of it by the vena cava to the heart, as

is fent out by the aorta. But reft or ina£tivity of body, and

a weaknefs of the contra£ling fibres of the heart and other

mufcles, frequently render this motion of the venal blood

more difficult. Hence .follow the varices in women with

child, and the piles ; which latter are alfo partly owing to

the deficiency of valves in the vena portarum. Hence alfcJ

the menfes. And when 'the veins return their blood too

flowly to the heart, the fubtile vapours ftagnate ; whence that

frequency of oedematous fwellings in weak people.

The time in which an ounce of blood, fent out from the

left ventricle of the heart, returns to the right, and which is

commonly reckoned the time in which the greater circulation

is performed, is uncertain. Suppofe the quantity of blood

thrown out of the heart at every pulfation to be^ ounces,

and the whole quantity of the blood to be 33d ounces, then

a complete circulation is performed in the time of 224 pulfa-

tions ; that is in about three minutes.

The eflfe^ls which the motion of the heart and arteries pro-

duces upon the blood are various. They may be deduced and

cftimated from their caufes ; if we compare the blood of a li-

ving with that of a dead animal
;

that of a healthy with that

of a difeafed animal; and laftly, that of an aclive with that

of an inaiftive animal. In the living animal, the blood is

confiderably warm ; it looks red, with a fort of purple flo-

rid hue ; it feems to be homogeneous or uniform, and alike in

all its parts, though it is really a mixture of different principles.

It confifts almoft entirely of particles commonly called glo-

bules ; it flows very readily through the leaft veflels ; and

laftly, when drawn from the veflels, it exhales a volatile va-

pour,^ which we have already particularly deferibed. In the

dead animal which has not yet begun to corrupt or putrify,

we obferve, that the blood has loft a great deal of its rednefs;

that it feparates into two parts, namely, one more denfe, call-

ed
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cd crafTamentum, and the other more fluid called ferum' ; and

that when drawn from its veflels, it exhales no vapour, and

coagulates either wholly or in part. When the living animal

becomes weak, and fome fmall remains of pulfe and refpira-

tion continue, we find the blood confiderably cold. If, again,

you compare the blood of a human perfon, inactive both in

body and mind, with the blood of one that is naturally difpo-

fed to much exercife, you will obferve the latter has a great-

er heat ; a more intcnfe rednefs ; a fubftance more compadl;

that it is fpecifically heavier ; and that the volatile parts are

more abundant. All which appearances feem manifeftly to

be the efFedls of the motion of the heart and arteries, flnce

they increafe and diminifh with that motion, and difappear '

when it ceafes.

That we may underftand the manner in which thefe appear-

ances are produced in the blood, we mufl: confider what are

the eff*e(fls of the heart impelling it *, and of the arteries alter-

nately comprefllng and urging it forward. Andfirfl: wcfee,that

the heart throws the blood with very great velocity into the

crooked or infleded arteries, in fuch a manner that the glo-

bules, expelled through the right fide of the opening of the aor-

ta, ftrike againft the left fide of the artery j from whence be-

ing repelled, they incline towards the right fide, whereby all

the particles of the blood are agitated with a confufed or tur-

bulent and whirling motion. The blood thus impelled againft

the flexile and curved fides of the arteries, of neceffity dilates

and diftends them *, and lafily, in the fmaller veflels, capable of

receiving only one, or a few globules of blood, all the parti-

cles of blood come fo intimately into contaift with, and grate

againft, the fides of the artery, that they are even obliged to

change their figure in order to gain a palTage into the veins.

But the arteries, by their claftic force, reacting upon the

impinging blood, repel it from their fides towards their axis j

and at laft traafmit every fingle particle of it through the cir-

cular



94 OF THE ARTERIES. Part Vt

cular mouths of the leaft vefTels, by which the arteries and

veins join together.

There is, therefore, a very great degree of fri£i:ion, as

well from the blood particles upon the fides of the arteries as

from the arteries themfelves contrafting round the blood ; to

which add, the attrition of the particles of blood againft each

other by the confufed and vortical motion with which they

are propelled. The efFe«51:s of this fri£lion may be computed

from the vifcid and inflammable nature of the blood itfelf,

from the narrownefs of the veflels through whfch it runs,

from the ftrong impulfe of the heart, from the powerful rc-

adlion of the arteries, and from the weight of the incumbent

parts. This friftion is the principal caufe of the blood’s flui-

dity, by perpetually removing the points of contad in its par-

ticles, by refilling their attraction of cohefion, and by mix-

ing together particles of different kinds. It alfo in fome

meafure augments the roundncfs of the particles, by breaking

off the protuberances and rounding their corners. But even

thefc very fmall particles themfelves, which are broken off

from the large particles of the blood, put on a round figure

by their friCtion againft the fides of the canals, and by their

rotatory motion. By a deficiency of motion, the blood coa-

gulates in the velfels before death. The loft fluidity of the

blood is again reftored by recovering the motion of the heart,

as we are taught by experiments made on living animals. It

is probable that the motion of the blood, and the'Henfity pro-

ceeding from it, are the caufe of the red colour of the blood,

fince the rednefs is in proportion to the denfity, and increafes

or decreafes from the fame caufes which increafe or diminilh

the denfity. The rednefs feems to arife from a mixture of

the ferruginous with the oily part of the blood.

Does the heat of the blood alfo proceed from its motion F

We obferve, by experiments, that heat arifes from the motion

of all kinds of fluids, even of air itfelf 5 but much more does

attrition
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attrition produce heat in the inflammable animal -juices, which

are denfer than water, and confiderably comprefled by con-

tradlile and converging tubes. Is not the truth of this fuf-

ficiently evinced, by the blood’s being warm in thofe fifli

which have a large heart, and cold in fuch as have a fmall

one; their refpeiflive heats having the fame proportion to

each other, as their hearts have to their whole body ? Is it

not alfo proved from the more intenfe heat of birds that have

a larger heart, and quick pulfations ? from the increafe of

animal heat, that enfues from exercife of all kinds, and even

from the bare fridlion of parts ? from the congelation of all

the humours of the human body in a certain degree of cold,

in which a man grows ftifl', although he yet retains fome

warm blood, and is alive ? and from the coldnefs of fuch peo-

ple as have a weak pulfe ? The heat does not proceed from

any degree of putrefaeSfion in the blood; for the humours

themfelves, when left at reft, generate no heat ; nor can we

explain the phenomenon of heat from the a(ftion of fuch

an obfeure being as the vital power* Although the heat may

be greater when the pulfe is flow, and lefs when it is more

frequent, the difference may arife from the different difpofi-

tlon of the blood, from the diflerent denfities of the veiTels,

or the increafe or diminution of perfpiration.

The fame caufe alfo -hinders putrefaction, by not fuffering

the inteftine motion to be diminifhed, and by diflipating fuch

particles as have already begun to be corrupted.

But the diflerent natures of the feveral particles themfelves,

which conjunClly make up the mafs of blood, are the caufes

by which, from the impetus of the heart alone, different ef-

feCls are produced in different particles of the blood ; name-

ly, thofe particles move quicker, whofe greater denflty makes

them receive a greater impetus, and whofe apt figure or lefs

extended furnace makes them meet with lefs refiftance in

the fluid in which they move. Thofe alfo are driven along

more
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more fwiftly, which, either from the weight, or from the di-

reftion in which they pafs out from the heart, are urged chief-

ly into the axis of the veflel. Thofe again, which have the

greateft projectile motion, will ftrike againft the convexities

of the flexures in the arteries ; while the other parts of great-

er bulk and tenacity, having lefs projeflile motion, will move

flowly in the concavity of the veflel. And in this manner,

the blood is prepared or difpofed for the feveral fecretions.

The fyfl:ole of the arteries renders the parts of their con-

tained fluids more denfe or compaCl : for they contraCt round

the blood as round a vifcid and compreflible obftacle, and

thus they expel the more liquid parts into the lateral duCls,

at the fame time increafing the points of contaCl between the

particles therofelves, combining the more large and denfe par-

ticles, and condenfing the loofer particles. The denfity of

the blood is partly as the number of globules, and partly as

the denfity of the materials which compofe them.

Moreover, the mouths of the leafl: vefTels, pervious to on-

ly one globule at a time, feem to be moulds for breaking oflT

the angular eminences of the particles of the blood, and re-

ducing them to a globular figure. According to the obferva-

tion of Mr Hewfon, the particles of the blood are not per-

feCl: globules, but flat like a piece of money.

The reticular diftributions and inofculations of arteries re-

move any danger of obftruClion ; fince in any part of the ar-

tery, where the blood begins to form an obftruClion, by flick-

ing in it, a contrary flux is admitted, by which the obflruCt-

ing matter is repelled to a larger part of the trunk ; and thus

between the reflux and the direct torrent of the blood, the

matter is broken and attenuated. This mechanifm alfo fup-

plies the deficiency from an irremoveable obflruCtion or the

lofs of a veflel, by caufing a greater diflention or enlargement

of the nex't adjoining or anaftomofing veflel ; as is proved by

^periencc in furgery, after tying and cutting a great artery.

The '

.
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The collifon of thefe oppofite torrents of blood fomewhat de-

creafe its velocity ; and the reticular diftribution augments the

friflion of the particles.

As the quicker motions of the blood in the trunks conduce

to fanguification, fo the flower motions of it in the leaft vef-

fels conduce to the fecretlons. In the larger arteries we fee the

difierent particles of the blood are whirled about among each

other with a rapid and confufed motion ; but, in the lelTer ra-

mifications, the progrefGve motion of the blood being diminifh-

ed, the more loofe colourlefs particles depart laterally from

the more denfe and red particles; while the latter, keeping on

their courfe more firmly along the axis of the veflel, expel the

former laterally. Thus the attradlive powers of the particles

of the blood increafe as their progreflive motion abates : hence

the oily or fat particles are drawn one to another, and go off

by the open lateral du^ls that lead to the cellular fubftance ;

which particles we know are both grofs and fluggifli : and again,

other thinner juices are fent off through lateral branches of a

much fmaller orifice, till at length little more than the red

blood alone remains to pafs through the coalefcent artery into

the incipient vein : But we fhall confider, in another place, all

the particulars by which the blood is difpofed for the fecre-

tions,

§ 2. Of the particular Arteries^

IntroduBion, The heart throws the blood into two great ar-

teries; one of which is named aorta^ the other arteria pulmo^

nalis.

The aorta diftributes the blood to all the parts of the body,'

for the nourifhment of the parts, and for the fecretion of the

difierent fluids.

The arteria pulmonalis carries the venal blood through all

the capillary veflels of the lungs.

VoL. III. N Both
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Both thefe great or general arteries are fubdivided into fe-

veral branches, and into a great number of ramifications.

Th^ pulmonary artery

»

The pulmonary artery goes out frorn

the right ventricle of the heart ; and its trunk having run al-

moft diredlly upward as high as the curvature of the aorta, is

divided into two lateral branches, one going to the right fide,

called the right pulmonary artery ; the other to the left fide,

termed the lejt pulmonary artery. The right artery palTes under

the curvature of the aorta, and is conlequently longer than

the left. They both run to the lungs, and are difperfed

through their whole I'ubftance by ramifications nearly like

thofe of the bronchia, and lying in the fame directions. Fron^

the pulmonary arteries the blood is returned by the veins \

which, contrary to the courfe of the arteries, begin by very

minute canals, and gradually become larger, forming at length

Jour large trunks called pulmonary veins

^

which terminate in

she left auricle. The aorta goes out from the left ventricle

nearly over-againft the fourth vertebra of the back. Its courfe

is direCl tvith refpeCl to the heart j but with refpeCl to all the

reft of the body, it afcends obliquely from the left to the right,

and from before, backward.

Soon after this, it bends obliquely from the right to the

left, and from before, backward, reaching as high as the fecond

.vertebra of the back ; from whence it runs down again in the

fame direction, forming an oblique arch. The middle of this

arch is abnofi: oppofite to the right fide or edge of the fuperior

portion of the fiernum, between the cartilaginous extremities

or fternal articulations of the firft two Vibs.
u ' ••••,. r •

.

From thence the aorta defcends in a direCt courfe along the

anterior part of the yertebrse, all the way to the os facrum,

lying a little toward the left ; and there it terminates in twp

Subordinate or collateral trunks, called arteries iliacee.

General divjion ofthe aorta. The aorta is, by anatomifts, gc^

nerally divided into the aorta afeendens, and aorta defeendens,

though
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(hough both are but one and the fame trunk. It Is termed

afcendenSy from where it leaves the heart to the extremity of

the great ctirvature or arch. The remaining part of this

trunk from the arch to the osfacrumi, or bifurcation already

mentioned, is named defcendens.

The aorta defcendens is further divided into the fuperior

and inferior portions ; the firft comprehending what lies a-

bove the diaphragm ; the other, what lies between the dia«

phragm and the bifurcation.

The aorta afcendcns is chiefly dillributed to part of the

thorax, to the head, and upper extremities. The fuperior

portion of the aorta defcendens furniflies the reft of the tho-

rax 5 the inferior portiori furniflies the abdomen and lower

Cxtreniities.

The great trunk of the aorta, tlirohgh Its whole length,'

fends off immediately fevefal branches, which are afterwards

differently ramified ; and thcfe arterial branches may be look-=»

ed upon as fo mauy trunks with refpeft to the other ramifi-

cations, which again may be confidered as fmall trunks with

regard to the ramifications that they fend off.

The branches which go out immediately from the trunk of

the aorta, may be termed original or capital branches ; and of

thcfe, fome are large and others very fmall.

The large capital branches of the aorta arc thefe ; two ar«

ferise fubclaviae, two carotides, one cseliaca, one mefenterica;

fuperior, two renales formerly termed emulgeniest one mefen«

(erica inferior, and two iliacae.

The fmall capital branches are chiefly the arterial coronarl^

cordis, bfonchiales, oefophagsese, intercoftales, diaphragma-

ticse inferiores, fpermaticae, lumbares, and facrse.

Thefe capital branches or arteries are for the moft part dif-

pofed in pairs ; there being none in odd numbers but the cse-

liaca, the two mefentericte, fome of the cefophagscte, th®

bl'onchialis, and fometimes the facrte,

N ^
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The ramifications of each capital branch are in uneven

nurnbers with refpe^t to their particular trunks ; but with re-

fpe£l to the ramifications of the like capital trunks on the o-

ther fide, they are difpofed in pairs. Among the branches

none but the arteria facra when it is fingle, and the oefopha-

gsese, the ramifications of which are fometimes found in

pairs, are in odd numbers.

Before we enter upon the detail of each of thefe particular

arteries, many of which have proper names, it will be con-

venient to give a fhort view of the difpofition and diftribution

of the principal arterial branches, as a general plan to which

all the particularities of each diftribution may afterwards be re-

ferred : for we have found by experience, that the common

method of defcribing the courfe of all the ramifications of

thefe veflTels, without having firft given a general idea of the

principal branches, is very troublefome to beginners.

From the upper part of the arch or curvature, the aorta

fends out commonly three, fometimes four, large branches,

their origins being very near each other. When there are four,

the two middle branches are termed arteria carottdes; the other

tvjo^fubclavia

;

and both are diftinguilhed into right and left.

When there are but three branches^ which is ofteneft the

cafe, the firft is a fhort trunk, common to the right fubcla-

vian and carotid ; the fecond is the left fubclavian 5 and the

third the left carotid. Sometimes, though very rarely, thefe

four arteries unite in two trunks.

The origin of the left fubclavian terminates the aorta afeen-

dens ; but we have fometimes obferved four branches, the

firft three of which were thofe already mentioned, and the

fourth a diflindt trunk of the left vertebral artery.

It muft be obferved, that thefe large branches which arife

from the curvature of the aorta are fituated obliquely, the

firft, or that which is moft on the right, lying more for-

ward than the reft, and the laft, which is moft on the left.

more
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more backward. The firft and fecond, or middle branches,

are generally in the middle of the arch, and the third lower

down. Sometimes the firif alone is in the middle ; all which

varieties depend on the obliquity of the arch.

The carotid arteries run up dire^lly to the head, each of

them being firft divided into two, one external, the other in-

ternal. The external artery goes chiefly to the outer parts of

the head and dura mater, or firft covering of the brain. The
internal enters the cranium through the bony canal of the os

petrofum; and is diftributed through the brain by a great

number of ramifications.

The fubclavian arteries feparate laterally, and almoft tranf-

verfely, each running toward that fide on which it lies, be-

hind and under the claviculse, from whence they have their

name. The left feems to be Ihorter, and runs more oblique-

ly than the right.

The fubclavian on each fide terminates at the upper edge

of the firft rib, between the lower infertions of the firft fcalc-

nus mufcle *, and there, as it goes out of the thorax, takes the

name of arteria axillaris.

During this courfe of the fubclavian artery, taking in the

common trunk of the right fubclavian, feveral arteries arife

from it, viz. the mammaria interna, mediaftina, pericardia,

diaphragmatica minor five fuperior, thymica, and trachealis.

The thymica and trachealis on each fide are, in fome fub-

jedls, only branches of one fmall trunk which fprings from the

common trunk of the right fubclavian and carotid.

They are generally fmall arteries, which run fometimes fe«

parate, and fometimes partly feparate and partly joined.

The fubclavian fends oflf likewife the mammaria interna,

vertebrales, cervicales, and fometimes feveral of the upper

intercoftales.

The .axillary artery, which is only a continuation of the fub^

clavian, from the place where it goes out of the thorax to the

axilla^
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axilla-, detachesr chiefly the mammaria externa or thoracia fupe-

rior, thoracia inferior, fcapulares cxternse, fcapularis interna,

humeralis or mufcularis, &c. Afterwards it is continued,

by different ramiheations and under different names, Over the

whole arm, all the way to the ends of the fingers.

The fuperior portion of the aorta defirehderi^ gives Off thd

arterise bronchiales, which arife fometimes by a fmall common

trunk, fometrmes feparately, and fometimes do not come im-

mediately from the aorta. It next fends ofF the cefophagaese,

which may be looked upon as mediaflinse pofleriores, and the

intercoftales, from its pofterior part, which in feme fubjefts

come all from this portion of the aorta, in others only the

loweft eight or nine.

The fmall anterior arteries here mentioned are generally,

at their origins, Angle or in uneven numbers, but they divide

foon after toward the right and left.

The inferior portion of the defeending aorta, as it pafies

through the diaphragm, gives off* the diaphragmaticae inferi-

ores or phrenicae, which however do not always come im-

mediately from the aorta. Afterwards it fends off fevera!

branches anteriorly, pofteriorly, and laterally.

The anterior branches are cseliaca, which fupplies the fto^

mach, liver, fpleen, pancreas, &c. ; the mefenterica fuperior,

which goes chiefly to the mefentery, to the fmall mteftines, and

to that part of the great inteftines which lies on the right fide

of the abdomen ; the mefenterica inferior, which goes to the

great inteftines on the left fide, and produces the haemorrhoi-

dalis interna ; and laftly, the right and left arterise fpermatiesc.

The pofterior branches are the arteri5e lumbares, of which

there are feveral pairs, and the facraj, which do not always

come from the trunk of the aorta.

The lateral branches are the capfulares and adipofx, the

Origin of which o^tea varies y the renales, formerly termed

mulg^ntesy
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emulgenteSy and the iliacae, which terminate the aorta by the

bifurcation already mentioned.

The iliac artery on each fide is commonly divided into the

external or anterior, and internal or pofterior.

The internal ilia.ca is likewife named arteria hypogajlrica ;

and its ramifications are diftributed to the vifeera contained

in the pelvis, and to the neighbouring parts, both internal

and external.

The iliaca externa, which is the true continuation of the

iliac trunk, and alone deferves that name, goes on to the in-

guen, and then out of the abdomen, under the ligamentuni

Fallopii ;
having firft detached the epigaftrica, which goes to

the mufeuli abdominis re^i. . Having quitted the abdomen,

it is called arteria cruralis, which runs down upon the thigh,

and is diftributed by many branches and ramifications to all

the lower extremity.

We fliall now go on to examine particularly all the capital

or original branches of the aorta, from their origin to the

entry of them, and of their ramifications into all the parts of

the body, and all the different vifeera and organs.

Arteria cardiacxfive coronaria cordis

•

The cardiac or coro-

nary arteries of the heart, arife from the aorta immediately on

its leaving the heart. They are two in number ; and, accor-

ding to the natural fituation of the heart, one is rather fupe-

rior than anterior, the other rather inferior than pofterior.

They go out near the two fides of the pulmonary artery

;

which having firft furrounded, they afterwards run upon the

bafis of the heart in form of a kind of crown or garland, from

whence they .are called coronaria s they firft run between the

auricles, and then purfue the fuperficial traces of the union

of the two ventricles, from the bafis of the heaft to the apex.

They fend communicating branches to each other, which

are afterward loft in the fubftance of the heart. The right ar^

tery, after running between the auricle and ventricle of that

fide.
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fide, fends branches to the pulmonary artery, to the fat fur-

rounding it, and to the beginning of the aorta *, then it givea

three branches to the convex fide of the heart, and as many

to the flat furface. The left artery runs between the pul-

monary artery and left auricle, and afterwards divides into

branches, one o£ which is anterior, and runs down fending

off* branches that reach the point of the heart : fome of thefc

are refledled upon the flat furface fo as to communicate with

the branches of the right trunk; another branch runs be-

tween the left auricle and ventricle, to the obtufe fide of the

heart, and then to its flat furface, where it is loft in the fub-

ftance of the left ventricle ; but fends branches likewife to the

left auricle and pulmonary veins ; and here it communicates

with branches of the trunk on the right fide.

We fometimes meet with a third coronary artery, which

arifes from the aorta more backward, and is fpent on the po»

fferior or lower fide of the heart.

The arteria carotides in general. Thefe arteries are two in

number ; one called the right carotid^ the other the left. They

arife near each other, from the curvature or arch of the aor-

ta; the left immediately, the right moft commonly, from the

trunk of the fubclavia on the fame fide, as has been already

obferved.

They run upon each fide of the trachea arteria, between it

and the internal jugular vein, and behind the mufculi platyf-

ma, myoides, and fternocleido-maftoideus, as high as the la-

rynx, without any ramification. During this courfe, there-

fore, they may be named carotid trunks^ or general, com-

mon, and original carotids. Each of thefe trunks is after-

wards ramified in the following manner.

The trunk, which fends off^ no branches till it has reached as

high as the larynx, is divided into two particular carotids; one

named external^ the internal; becaufe the firft goes chief-
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ly to the external parts of the head, the/econd enters the

eraniurn, and is diftributed to the brain.

The external carotid is anterior, the internal pofterior;

and the external is even fituated more inward and nearer the

larynx than the other ; but the common names may ftill be

retained, as being taken, not from their fituation, but trom

their didributign.

Arteria carotis externa. The external carotid is the fmall-

eft, and yet appears by its direction to be a continuation of

the common trunk. It runs inlenfibly outward, between the

external angle of the lower jaw and the parotid gland, which

it fupplies as it pafles. Afterwards it afcends on the forefide

of the .ear, and ends in the temples* .
v

In this courfe it fends off feveral branches, which may ^cll

enough be divided into anterior or internal, and pofterior or

external ; and the principal branches of each kind are thefe#

" The firft anterior or internal branch goes out from the ve*

ry origin of the carotid on the infide 5 and having prefently

afterward taken a little turn, and fent off branches to the ju^

gular glands near it, to the fat and fldn, it runs tranfverfely^

and is diftributed to the glandulse thyrdldsese, and to th^ muf*

cles and other parts of the larynx ; for which reafon it may be

called laryngaa, or gutturalis fuperiori It likewife fends fome

branches to the pharynx and mufcles of the os hyoides*

The fecond anterior branch pafles over the neareft cornti

of the os hyoides to the mufcles of that bone and of the tongue ;

and to the glandulse fublingualis ; afterwards pafling before

the cornu of the os hyoides, it lofes itfelf in the tongue j

from whence it has been called arteria fublingualis ; and it is

the fame artery which other anatomifts have named ranina^

That part of the artery which goes commonly by this name

lies at the inferior and lateral part of the tongue, and is ac-

companied by a large vein.

The third branch, or arteria maxillaris inferior, andpharyn-

VoL. III. O gea
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gea inferior of Sabatier, goes to the maxillary gland, to the

ftyloid and maftoid mufcles, to the parotid and fublingual

glands, to the mufcles of the pharynx, and to the fmall flex-

ors of the head.

The fourth branch, which Winflow, &c. names arteria

maxillaris externa^ and which Haller and Sabatier call arteria

labialisy is at firft covered by the ftylo-hyoid and diagaftric

mufcles : in its paflage it fends^ branches to the pharynx, to

the tongue, amygdalse, and palate ; at the angle of the jaw it

.
gives branches to the fkin, mufcles, glands, &c. in the neigh-

bourhood of that bone. Afterwards it runs over the lower

jaw, before the inferior edge of the mafleter mufcle, and then

gets under the mufculus depreflbr anguli oris, which it fupplies,

as well as the buccinator and the depreflbr labii inferioris.

It fends off a particular branch, very* much contorted,

which divides at the angular commiirure of the lips ; and

running in the fame manner along the fuperior and inferior

portions of the mufculus orbicularis, it communicates on

both fides with its fellow, and thereby forms a kind of arte-

ria coronaria labiorum.

Afterwards it afcends towards the narcs, and is diftributed

to the mufcles, cai:;tilages, and other parts of the nofe, fend-

ing down fome twigs which communicate with the coronary

artery of the lips. Laftly, it reaches the great angle of the

eye, and is ramified and loft on the mufculus orbicularis pal-

pebrarum, fuperciliaris, and frontalis. Through all this

courfe it is named arteria angularis.

The fifth branch, called maxillaris interna^ arifes over-

againft the condyle of the lower jaw, and is very confiderable.

It pafibs behind the condyle, and runs between the jaws, where

it gives off numerous branches to the parts which lie near it.

The moft confiderable of thefe are, (i.) The fpheno-fpinalis,

or media durae matris, which runs between the internal and

external carotids : this pafles through the foramen fpinale

of
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of the fpheno’idal bone, and is diftributed to the dura mater

by feveral ramifications, which run forward, upward, and

backward ; the uppermoft communicating with thofe on the

other fide above the longitudinal finus of the dura mater. This

artery of the dura mater may be termedfpheno fpinalis or me-

dia dura matrisy to diftinguifh it from thofe that go to the

fame part by another courfe. (2.) The maxillaris inferior,

which runs through the canal of the lower jaw, and being

diftributed to the alveoli and teeth, goes out at the hole near

the chin, and lofes'itfelf in the neighbouring mufcles, com-

municating with the branches of the arteria maxillarjs externa.

(3.) The pterygoideae, and temporales profundae, to the ptery-

goid and temporal mufcles. (4.) The arteria buccalis, to the

buccinator mufcle, and other foft parts of the cheek. (5.)

The alveolaris, to the teeth and fubftancc of the upper jaw,

and to feveral of the foft parts furrounding it. (6.) The in-

' fra-orbitaria, which, after fending a branch to the nofe, paf-

fes through the pofterior opening of the orbitar canal ; and

having fent branches to .the orbit, antrum maxillare, and

teeth, goes out by the infra orbitar hole, and on the cheek

communicates with the angular artery. (7.) Palatina fuperior,

which goes through the palato-maxillary canal to the palate

and bones furrounding it. Another 4mall branch terminates

on the parts at the upper end of the pharynx.

The fixth anterior or internal branch, which is very fmall,

is fpent on the mufcle mafleter.

The firft external or pofterior branch is named arteria occi’*

pitalis* It paftes obliquely before the internal jugular vein }

and having given twigs to the mufculus ftylo-hyoidaeus, ftylo-

gloffus, and digaftricus, it runs between the ftyloid and maf-

toid apophyfes, along the maftoid groove, and goes to the

mufcles and integuments which cover the os occipitis, turning

feveral times in an undulating manner as it afcends backwards.

It communicates by a defending branch with the vertebral

O 2 and
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and cervical arteries, as has been already faid, near the top

of the head ; it communicates likewife with the pofterior

branches of the temporal artery, and it fends a branch to the

foramen maftoidseum.

The fecond external branch fpreads itfelf on the outward

ear, by a great many fmall twigs on each lide, feveral of

which run inward, and furniih the cartilages, meatus audi-

torius, Ikin of the tympanum, and internal ear.

The trunk of the external carotid afcends afterward above

the zygoma, palling between the angle of the lower jaw and

parotid gland, and forms the temporal artery, which divides

into an anterior, middle,. and pofterior branch.

The anterior branch of the temporal artery goes to the muf-

cnlus frontalis, communicates with the arteria angularis, and

foinerimes gives oft* a very fmall artery, which pierces the in-

ternal apophyfis of the os malae all the way to the orbit. The

middle branch goes partly to the raufculus frontalis, partly to

the occipitalis. The pofterior branch goes to the occiput,

and communicates with the arteria occipitalis. All thefe

branches likewife furnifti the integuments.

Arteria carotis interna. The internal carotid artery leaving

the general trunk, is at firft a little incurvated, appearing as

if either it were the only branch of that trunk, or a branch

of thd'trunk. of the external carotid. Sometimes the curva-

ture is turned a little outward, and then more or lefs inward,

pafling behind the neighbouring external carotid.

It is fituated a little more backward than the carotis exter-

na, and generally runs up without any ramification, as high

as the lower orifice of the great canal of the apophyfis petrofa

of the os temporis. It enters this orifice directly from below

npward, and afterward makes an angle according to the di-

reflion ot the canal, the reft of which it pafles horizontally,

being covered by a produ(ft:ion of the dura mater.

the end of this canal it is again incurvated from below

upwardj^
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i upward, and enters the cranium through a notch of the fphe-

noidal bone. Then it bends from behind, forward, and makes

a third angle on the fide of the fella fphenoidalis ; and again

a fourth, under the clinoid apophyfes of that fella. While

it lies at the fide of the fella turcica, it fends fmall branches

to the parts about the cavernous finus. .

As it leaves the bony canal to enter the-cfanium, it fends off

a fmall branch through the fpbenoidal hffure to the orbit and

eye : and foon afterward a confiderable branch, called ophthal^-

micdy through the foramen opticurn, to fupplv the contents of

the orbit. The firil branches fent off from the ocular artery

are very fmall; they go to the dura mater on the optic nerve,

and the beginning of the mufcles In the bottom of the orbite

Then the lacrymal and ciliary arteries are fent off: the artery,

covered with the levator mufcles ot the eye and upper eye lid,

afterwards turns inwards, between thefe mufcles and the op-

tic nerve, almoft at a right angle
;
but about tfie part whr-re k

makes this turn, it fends off anterior ciliary branches ; after-

wards two go off to the levator of the eye and 'upper eye-iid ;

then the pofterior ethmoidal and the arteria centralis retinae

are fent off. While it paffes over the nerve, it gives off the

mufculares fuperior, inferior, and other ciliary branches. It

lies now at the inner fide of the orbit, under the fuperior oh* -

lique and adduffor mufcles. I’hefe mufcles, the periofteum,

and inner part of the orbit and optic nerve, receive branches

from it; then it produces the ethmoidal anterior; its trunk

next defeends under the cartilaginous pulley of the fuperior

oblique : here it frequently gives a branch to the lacrymal fac ;

the arteries of the eye-lids alfo grow from it; at laft it divides

into four branches, namely, the fuperciliary, the nafal, the

fuperficial, and deep frontais; which lafi go through the fora-

/ men fupra orbitanum to be diftributed to the forehead. At
the inner angle of the eye, it communicates with the angular

^ytery; and within the orbit it fends one or two fmall branch-

es
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cs to the nofe. Thi^ artery was by the ancients miftaken for

a vein. Ingraflius was the firft who confidered it in its proper

light ; but Haller was the firft who defcribed it with accuracy.

For a more minute defcription, fee Zinn and Sabatier.

Afterwards the internal carotid runs under the bafis of the

brain to the fide of the infundibulum, where it is at a fmall

diftance from the internal carotid of the other fide, and there

it commonly divides into two principal branches, one anterior

and one poftcrior.

The anterior branch runs forward under the brain, firft fe-.

parating from that on the other fide, then coming nearer again,

it unites with it by an anaftomofis or communication in the

interftice between the olfactory nerves. Afterwards, having

fent off fmall arteries, which accompany thefe nerves, it leaves

its fellow, and divides into two, but, according to Winllow,

two or three branches. The firft of thefe is the fmalleft of the

two, but it is very conftant ; it runs forward to the inner fide

of the anterior lobe, which it fupplies in its paflage. The fe-

cond, after it has got beyond the corpus callofum, to which it

fends branches, is reflefled back over that fubftance upon the

inner fide of the hemifphere, and may be traced back as far as

the pofterior lobe : in all this courfe it fends off innumerable

branches, which are at firft fpread out upon the furface, and

afterwards fink into the fubftance of the brain, communica-

ting freely with the ramifications of the pofterior trunk.

The pofterior branch communicates firft of all with the

vertebral artery of the fame fide, and after running between the

anterior and lateral lobes of the brain,^livides into feveral rami,

which run between its fuperficial circumvolutions ; and are

ramified in many different dire£lions on and between thefe

circumvolutions, all the way to the bottom of the fulci.

All thefe ramifications are covered by the pia mater, in the

duplicature of which they are diftributed, and form capillary

reticular textures in great numbers ; and afterwards they are

loft
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loft in the inner fubftance of ^^the brain. The anterior and

middle branches produce the fame kind of ramifications, and

the anterior, in particular, fupplies the corpus callofum.

Arteria fubclavia. The fubclavian arteries are named from

their lituation near the flaviculae, in the tranfverfe diredlion of

which they run. They are two in number, one right, the o-

ther left ; and they arife from the arch of the aorta, on each

fide of the left carotid, which commonly lies in the middle

between them *, but when both carotids go out feparately, they

both lie between the*fubclaviae. Thefe arteries terminate, or

rather change their name above the middle of the two firft

ribs, between the anterior infertions of the mufculi fcaleni.

The right fubclavian is larger at the beginning than the left,

when it produces the right carotid ; its origin is likewife an-

terior and higher, becaufe of the obliquity of the arch of the

aorta ; for which reafon alfo the left is fhorter than the right,

and runs more obliquely. Both of them are diftributed much

in the fame manner; and therefore the defcription of one

may likewife be applied to the other.

The right fubclavian, the longeft of the two, gives off, firft

of all, fmall arteries to the mediaftinum, thymum, pericar-

dium, afpera arteria, &c. which are named mediajiina^ thy*

micce^ pericardicSy and tracheales* Thefe fmall arteries fornc*^

times go out from the fubclavian itfelf, either feparately or

by fmall common trunks ; fometimes they are branches of the

mammaria interna, efpecially the mediaftina.

Afterward this right fubclavian, at about a finger’s breadth

from its origin, generally produces the common carotid of

the fame fide ; and at a fmall finger’s breadth from the caro-

tid, it gives off commonly three confidcrable branches, viz,

the mammaria interna, cervicaiis, and vertebralis, and fome-

times an intercoftal artery, which goes to the firft ribs called

intercojialis fuperior*

ArUria thymka. The arteria thymica communicates with

the
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the martimana interna, and fometiraes arlfes from- the ante-

rior middle part of the common trunk of the fubclavian and

carotid. The thymus receives likewife fome rami from the

mammaria interna and intercoftalis fuperior. The fame ob-

fcrvation may be applied to the mediaftina and pericardia.

- j^rteria pericardia. The pericardia arifes much in the fame

manner with the thymica, and runs down upon the pericar-

dium all the way to the diaphragm, to which it fends fome

fmall ramifications.

Arteria mediaftina. The mediaftina arifes fometimes im--

mediately after the thymica, and is diftributed principally to

the mccliaftinum. '

Arieria trachealis. The trachealis, which may likewife be

named gntturalis inferior

^

runs up from the fubclavia, in a

winding courfe, along the afpera arteria, to the glandulae thy-

roidaese and larynx, detaching fmall arteries to both fides, one

of which runs to the upper part of the fcapula.

Arteria mammaria interna. The internal mammary artery

comes from the anterior and lower fide of the fubclavia, near

the middle of the clavicula, and runs down behind the carti-

lages of the true ribs near the edge of the fternum.

In its palTage it fends rami to the thymus, mediaftinum,

pericardium, pleura, and intercofial mufcles. It likewife de-

taches other branches, through thefe mufcles and between

the cartilages of the ribs, to the pedloralis major, and other

neighbouring mufcular portions, to the mammae, membrana

adipofa, and fkin.

Several of theie rami communicate, by anaftomofes, with the

mammaria externa, and other arteries of the thorax, efpecially

in the iubfiance of the pe^Sloralis major, and likewife with the

intercoftals. Afterwards it goes out of the thorax on one fide

of the appendix enlifoi mis, and is lolt in the mufculus abdomi-

nis redtus, a little below its upper part ; communicating, at this

place, by feverai imail ramifications, with the arteria epigaftricaj

and
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and, in Its courfe, It gives branches to the perltonsenm, and

to the anterior part of the oblique and tranfverfe mufcles of

the abdomen.

^rteria cervicalis. The cervical artery arifes from the up-

per (ide of the fubclavian, and is prefently afterwards divided

into two, which come out fqmetimes^ feparately, fometimes

by a fmall common trunk. The largeft of thefe two arteries

is anterior, the other pofterior.

The anterior cervicalis, running behind the carotid of the

fame fide, is diftributed to the mufculus coraco-hyoidxus, ma-

ftoldseus, cutaneus, fterno-hyoidaeus, and fterno-thyroidaeus,

to the jugular glands, the afpera arteria, the mufcles of the*

pharynx, bronchia, oefophagus, and to the anterior mufcles

which move the neck and head. This artery has been obfer-

ved to fend out the intercoftalis fuperior

The pofterior cervicalis arifes fometimes a little after the

vertebralis, and fometimes from that artery. It pafies under

the tranfverfe apophyfis of the laft vertebra of the neck ; and

fometimes through a particular hole in that apophyfis ; and

from thence runs up backward in a winding courfe, on ths

vertebral mufcles of the neck, and then returns in the fams

manner.

It communicates with a defcending branch, of the ocdlpi-*

tal artery, and with another of the vertebral artery abov^

the fecond vertebra, it is difiribured to the mufculi fcaleni,

angularis fcapulse, and trapezius, and to the jugular glands

and integuments.

Arteria vertebralis* The vertebral artery goes cut from the?

pofterior and upper fide of the fubclavian, almoft eppofite to

•the mammaria interna and cervicalis. It runs up through all

the holes in the tranfverfe apophyfis of the vertebree of the;

neck, and in its pafiage fends off little twigs through the la-

teral notches of thefe vertebrje, to the medulla fpinalis and

VoL. III. P
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its coverings. It alfo gives arteries to the vertebral mufcles,

and to other mufcles near them.

' As it palTes through the tranfverfe hole of the fecond ver-*

lebra, it is generally incurvated, to accommodate itfelf to the

particular obliquity of this foramen. And between this hole

and that in the firft vertebra, it takes another larger turn in a

Contrary dire^lion to the former. Having paffed the tranf-

verfe hole of the firft vertebra, it is confiderably incurvated a

third time, from before backwards, as it goes through the

fuperior and pofterior notch in this vertebra.

At this third curvature, it fends off a fmall branch, which

is ramified on the outer and pofterior parts of the occiput^

and communicates with the cervical and occipital arteries.

Having afterwards reached the great foramen of the os occi-

pitis, it enters the cranium, an^d pierces the dura mater; and

On thefe accounts it may be named arteria occipitalis pofierioff

to diftinguifli it from the other which is lateral.

As foon as it enters the cranium, it fends feveral fmall ra-

. niiftcations to the back part of the medulla oblongata, and to

the corpora olivaria and pyramidalia, which are likcwife fpread

on the back fades of the fourth ventricle of the brain, and form

the plexus choroides of the cerebellum.

Afterwards it advances on the apophyfis bafiiaris of the os

occipitis, inclining by fmall degrees toward the vertebral ar-

tery of the other fide, all the way to the extremity of that

apophyfis, where they both join in one common trunk, which

may be named arteria baftlaris.

Arteria bafiiaris. The arteria bafiiaris runs forward under

^ the great tranfverfe protuberance of the medulla oblongata, to

which it gives ramifications, as well as to the neighbouring

parts of the medulla. This artery fometimes divides again

near the extremity of the apophyfis bafiiaris into four lateral

branches, which communicate with the pofterior branches of

the two internal carotids, and are loft in the pofterior lobd of

th€
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the brain. The firft and fmalleft forms on each fide the ar-

teria fuperior cerebellij which goes to the upper part of this

vifcus, and to the nates, teftes, &c. and at laft is lofi in the in-

ner fubftance of the cerebellum. The other branch on each

fide is much more confiderable : it forms the arteria pofierior,

or profunda cerebri, which fupplies the pofterior lobe of the

brain, and the parts lying near the third ventricle. The ar-

teria pofterior cerebri, on each fide, likewife communicates

with the trunk of the internal carotid, by a branch fomething

fimilar to that between the anterior branches of the carotids :

thefe branches afiift in forming the circle of Willis.

Arteria fpinales. The fpinal arteries are two in number,

one anterior, and one pofterior \ both produced by both ver-

tebrales ; each of which, as foon as it enters the cranium, fends

out a fmall branch, by the union of which the pofterior fpi-

fialis is formed. Afterwards the vertebrales advancing on

the apophyfis bafilaris, or production of the occipital bonei

detach backward two other fmall branches, which likewife

meet, and by their union form the fpinalis anterj^or. Thefe

fpinal arteries run down on the fore and back fides of the

medulla fpinalis, and, by fmall tranfverfe ramifications, com-

municate with thofe which the intercoftal and lumbar arte-

ries fend to the fame part.

Arteria auditoria interna^ The internal auditory artery goes

off from each fide of the arteria bafilaris to the organ of hear-

ing, accompanying the auditory nerve, having firft furnilhed

feveral fmall twigs to the membrana arachnoides.

Arteria meningaa pojierior. The pofterior meningaea arifes

from the fame trunk v/ith the auditoria interna, and goes to

the back part of the dura mater, on the occipital and tempor
ral bones, and likewife fupplies the neighbouring lobes of the

brain.

Arteria intercojialisfuperior* W^hen the fuperior intercoftal

artery does not go out from the trunk of the aorta defeendens.



OF THE ARTERIES. Part Vr.Ji6

it commonly arifes from the lower fide of the fubclavlan, and

run? down on the infide of the two, three, or four, upper-

mofl: true ribs, near their heads, and fends off under each rib

a branch which runs along the lower edge, and fupplies the

intercoftal mufcles and neighbouring parts of the pleura.

Thefe branches or particular intercoftal arteries communi-

cate with each other at different diftances by fmall ramij which,

run upward and downward from one to the other, on the in-

tcrcoftal mufcles.

They likewife give branches to the mufculi fterno-hyoidsei,

fubclavius, vertebrales, and bodies of the vertebrse ; and alfo

to the peftoralis major and minor, piercing the intercoftal

notch ; and laftly, they fend branches through the mulcles

of the firft four vertebrse to the medulla fpinalis and its co-

verings.

Sometimes the fuperior common intercoftal artery comes

from the cervicalis, and not immediately from the fubclavia.

Sometimes it arifes from the aorta defcendens, either by fmall

feparate arteries, or by a common trunk, which divides, as it

runs obliquely up, upon the ribs. Laftly, it fometimes arifes

from the neareft bronchiales, or from feveral bronchiaies to-

gether.

Du6ius arteriofus in ligamentum verfus. The du6lus arte-

riolus, which is found only in the foetus and in very young

children, arifes from the aorta defcendens, immediately be-

low the left fubclavian artery. In adults, this dudl is fhrunk

up and clofed, and appears only like a fhort ligament, adhe-

ring by one end to the aorta, and by the other to the pulmo-

pary artery ; fo that in reality it defences no other name than

that of ligamentum arterwfum*

Arteria bronchialis. The bronchial arteries are two or three

in number, one on the right fide, and one or two on the left*

The right generally comes from the luperior intercoftal, the

left from the aorta, and fometimes from the arteria celopha-

gspa*
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gsea. Sometimes they arife feparately from each fide, to go

to each lung, and fometimes by a fmall common trunk,

which afterwards feparates toward the right and left hand,

at the bifurcation of the afpera arteria, and accompany the

ramifications of the' bronchia.

The bronchial artery on the left fide often comes from the

aorta, while the other arifes from the fuperior intercofial on

the fame fide ; which variety is owing to the fituation of the

aorta. Sometimes there is another bronchial artery which

goes out from the aorta pofteriorly, near the fuperior inter-

coftal, above the bronchialis anterior.

Free communications are fometimes obferved between the

branches of the bronchial and thofe of the pulmonary artery,

which have been miflraken for direfl communications between

the bronchial artery and pulmonary vein, vena azygos, &c.

The bronchialis gives a fmall branch to the neighbouring

auricle of the heart, which communicates with the arteria

coronaria.

Arteria cefophagaa. The oefophagseae are generally two or

three in' number, fometimes only one. They arife anteriorly

from the aorta defcendens, and are diftributed to the oefo-

phagus, &c. Sometimes the uppermoft oefophagaea produ-*

ces a bronchial artery.

Arteria intercoftales inferiores. The inferior intercoftals

are commonly feven or eight on each fide, and fometimes

ten, when the fuperior intercoftals arife likewife from the

aorta defcendens ; in which cafe thefe run obliquely upward,

as has been already faid.

They arife along the backfide of the defcending aorta in

pairs, all the way to the diaphragm, and run tranfverfely to-

wards each fide, on the bodies of the vertebrae. Thofe on

the right fide pafs behind the vena azygos ; and afterwards

they all run to the intercoftal mufcles, along the lower edge
‘

of the ribs, all the way to the fternum, or near it.

They
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They fend branches to the pleura, to the vertebral mufcles,

to thofe mufcles which lie on the putfides of the ribs, and to

the upper portions of the mufcles of the abdomen ; and they

communicate with the arterl^ epigaftricae and lumbares.

Sometimes, inllead of going out from the aorta in pairs,

they arife by fmall common trunks, which afterwards divide,

and fend an artery to each neighbouring rib.

Before they take their courfe along the ribs, each of them

detaches one branch between the tranfverfe apophyfes on both

fides, to the vertebral mufcles, and another which enters the

great canal of the fpina dorfi. Each of thefe latter branches

divides at leaft into two fmall arteries 5 one of which runs

tranfverfely on the anterior fide of the canal, the other on

the pofterior fide. Both of them communicate with the like

arteries from the other fide of the fpine, in fuch a manner as

to form a kind of arterial rings, which likewife communi-

cate with each other by other fmall ramifications. The fame

is to be obferved in the arteriae lumbares.

Afterwards each intercoflial artery having reached the mid-

dle of the rib, or a little more, divides into two principal

branches, one internal, the other external. Soon after this

divifion, the arteries that run upon the falfe ribs feparate a lit-

tle from them, being gradually bent downward one after ano-

ther, and are fpread upon the abdominal mufcles. They arc

likewife diftributed to other neighbouring mufcles, and parti-

cularly to thofe of the diaphragm, almoft in the lame manner

with the arterise phrenicse 5 they alfo communicate with the

lumbares, and fometimes with branches of the hypogaftriesp.

Mrteria axillares. The fubclavian artery having left the

thorax immediately above the firlf rib, in the interftice left

between the portions of the fcalenus, there receives the name \

of axillaris

i

becaufe it paflTes under the axilla.

In this courfe it gives off, from its infide, a fmall branch to

the infide of the firft rib 5 and afterwards four feyeral princi-

pal
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pal branches, viz. the thoracica fuperior, matnmarla externa^

thoraeica humeralis, and axillaris fcapularls.

Arteria thoracica fuperior. The fuperior thoracica gives

branches to the two pedloral mufclcs, to the^mufculus fubcla-

vius, ferratus major, and intercoftales externi. It likewifc

communicates with the thoracica longa and intercoftales.

Thoracica longa of Sabatier, or mammaria externa ofothers,

fends branches to the axillary glands, to the two petftoral

mufclcs, to the ferratus major, intercoftales externi, to the

mamma, and at laft to the integuments. Arteria thoracica

humeralis gives firft a branch to the ferratus major, another

runs up to the fterno-maftoid mufcle j one fupplies the fub-

ftance of the clavicle and the parts over it ; one branch, in

particular, runs between the clavicle and fmall pecftoral muf^

cle, to which it fends branches, and communicates with the

internal mammaria : but the principal part of the thoracica

humeralis defcends between the great perioral and deltoid

inufcles, and is diftributed about the parts ftirrounding the

articulation at the top of the humerus. Another artery, call-

ed thoracica axillaris^ fometimes goes off from the former, to

be difpofed upon the glands, &c. in the axilla*

Scapularis inferior. The inferior thoracic artery runs along

the inferior cofta of the fcapula, to the mufculus fubfcapula-

ris, teres major and minor, infra-fpinatus, latiflimus dorfi,

ferratus major, and the neighbouring intercoftal mufcles,

communicating with the arteriae fcapularls.

Arteriafcapularis externa. The external fcapulary artery

paffes through the notch in the fuperior cofta of the fcapula,

to the mufculus fupra- fpinatus and infra-fpinatus, teres ma-

jor and minor, and to the articulation of the fcapula with

the os humeri.

Arteria fcapularis interna. The internal fcapularis arifes

from the axillary artery near the axilla, and runs backward, to

be diftributed to the fubfcapularis, giving branches to the fer-

ratus
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ratus major, to the axillary glands, and to the teres major, up-

on which it is ramified in different manners. • It likewife fends

rami to the infra-fpinatus and upper portion of the triceps.

Arteria articulnris The articular artery arifes from the

lower and fore part of the axillaris, and runs backward be-

tween the head of the os humeri and teres major, furround-

ing the articulation till it reaches the pofferior part of the

deltoides, to which it is diftributed.

During this courfe it gives feveral branches to the fupe-

rior portions of the anconsei, to the capfular ligament of the

joint of the flioulder, and to the os humeri itfelf through fe-

veral holes immediately below the great tuberofity of the head

of that bone. It likewife communicates with the fcapulary

artery.

Oppofite to the origin of this articular artery, the axillaris

fends off^ another fmall branch, which runs in a contrary di*

re£lion between the head of the os humeri and the common

upper part of the biceps and coraco-brachialis ; and having

given branches to the vagina and channel of the biceps, and

to the periofleum, afterwards joins the principal humeralis.

Arteria brachialis. The axillary having given off* thefe

branches, palTes immediately behind the tendon of the pefto-

ralis major, where it changes its former name for that of

teria brachialis. It runs down on the infide of the arm over

the mufculus coraco-brachialis and anconaeus internus, and

along the inner edge of the biceps behind the vena bafilica,

giving fmall branches on both fides to the neighbouring muf-

cles, to the periofteum, and to the bone.

Between the axilla and middle of the arm, it is covered

only by the Ikin and fat but afterwards it is hid under the

biceps, and runs obliquely forward as it defeends ; being at

fome diftance from the internal condyle, but it does not reach

the middle of the fold of the arm.

- Between the axilla and this place, it fends off*many branches
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to the infra-fpinatus, teres major and minor, fubfcapularis,

latiflimus dorfi, ferratus major, and other neighbouring muf*

cles, to the common Integuments, and even to the nerves.

Below the fold of the arm, it divides into two principal

branches, one called arterla cuhitalisy the other radialis.

From its upper and' inner part, it fends off a particular

branch, which runs obliquely downward and backward over

the triceps, and then turns forward again near the external

condyle, where it communicates with a branch of the arteria

radialis.

Immediately below the infertion of the teres major, It gives

off another branch, which runs from within outwards, and

from behind forward, round the os humeri; and defeends ob-

liquely forward, between the mufculus brachialis and triceps,

to both which it is diftributed in its paffage. Having after-

wards reached the external condyle, it unites with the branch

laft mentioned, and likewife communicates with a branch of

the arto^ifs of thefore-arm, fo that there is here a triple anaf-

tomofis.

About the breadth of a finger below this'iecond branch,

the brachial artery fends off a third, which runs down to-

ward the internal condyle, and communicates with other

branches of the arteries of the fore-arm.

About the middle of the arm, or a little lower, much about

the place where the brachial artery begins to be covered by

the biceps, it fends off a branch, which is diftributed to the

periofteum, and penetrates the bone between the brachialis

and inner fide of the triceps.

About an inch lower, it gives off another branch, which

having furnifhed ramifications to the inner fide of the triceps,

runs over the inner condyle, and likewife communicates with

the branches of the arteries of the fore-arm.

Having got below the middle of the arm, the brachial arte-

ry detaches another branch, which runs behind the inner con-

VoL. III. dyle
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dyle in company with the ulnar nerve ; and having palTed over

the mufcles inferted in this condyle; it communicates with that

branch of the cubital artery which encorapalTes the fold of the

arm.

A little lower it foraetimes fends out another branch, which

pafles on the forefide of the inner condyle, and then commu-
nicates with a branch which runs up from the cubital artery.

Thefe three communicating branches are termed collateral ar*

ierles.

The common trunk of the brachial artery having reached

the fold of the arm, runs, together with a vein and the radial

nerve, immediately under the aponeurofis of the biceps, and

palTes under the vena mediana, detaching branches on each

fide to the neighbouring mufcles.

A little more than a finger’s breadth beyond the fold of the

arm, this artery divides into the two principal branches called

fubitalis and radialts.

From this bifurcation, the brachial artery fends branches on

(each fide, to the fupinator longus, pronator teres, fat, and fkin.

It fometimes, though very rarely, happens, that this artery is

divided from its origin into two large branches, which run

down on the arm, and afterwards on the fore-arm, where

Jthey have the names of ciibitalis and radiahs.

Arteria cubitalis. The cubital or ulnar artery, which lies at

the inner fide, and is the large ft of the two, finks in between

the brachialis internus and pronator teres; then between the

fublimus and profundus, and afterwards runs down between

the fublimus and flexor carpi ulnaris, all the way to the carpus

and great tranfverfe ligament. In this couffe it winds and

turns feveral ways, and fends out feveral branches.

The firft is a fmall artery, which runs inward to the inner

fondyle, and then turns upward like a kind of recurrent, to

communicate by feveral branches with the collateral arteries of

|he arm already mentioned, . and particularly with the third.
'

4
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A little lower down, another fmall branch goes ofF-, whichi

having run upward a (hort way, and alrnoft furrounded the

articulation, communicates with the fecond collateral artery

of the arm, between the olecranum and inner condyle.
,

Afterwards, the cubital artery having, in its coiirfe between

the heads of the ulna and radius, reached the interolTeous liga-

ment, fends off two principal branches, one internal, the other

external; called the interojj'eous arteries of the fore-arm.

The external artery pierces the ligament about three hngerS

breadth below the articulation ; and prefently afterwards gives

off a recurrent branch, which runs up toward the external

Condyle of the os humeri, under the extenfor carpi ulnaris

and anconseus, to which it is diftributed, as alfo to the" fupi-

nator brevis ; and it communicates with the collateral arte-

ries of the arm on the fame fide.

Afterward this external interoffeous artery runs down ori

the outfide of the ligament, and is diftributed to the extenfor

carpi ulnaris, extenfor digttorum communisj and to the ex-

tenfores pollicis indicis and minimi digiti; communicating

with fome branches of the internal interoffeous artery.

Having reached the lower extremity of the ulna, it unites

with a branch of the internal interoffeous artery, which at this

place runs from within outward, and is diftributed together

with it on the convex fide of the carpus and back of the hand^^

communicating with the arteria radialis, and with a branch of

the cubitalis ; which fhall be mentioned hereafter.

By thefe communications, this artery forms a fort of irre-

gular arch, from whence branches are detached to the exter-

nal interoffeous mufcles, and to the external lateral parts of

the fingers.

The internal interoffeous artery runs down very clofe to the

ligament, till it reaches below the pronator teres ; between

which and the pronator quadratus it perforates the ligament,*

and goes to the convex fide of the carpus and back of the

hand^
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hand, where it communicates with the external intcrolTeous

artery, with the radialis and internal branches of the cubitalis.

From the origin of the two interolTese, the cubital artery

defcends, fending branches to the neighbouring parts. Be-

low the internal interolTea, it fometimes fends off a branch

which runs down between the flexor pollicis, flexor carpi ra-

dialis, and perforatus
; to which it is diflributed all the way

to the carpus, where it runs under the internal annular liga-

ment, and communicates on the hand with branches of the

arteria radialis.,
^

Afterward the cubital artery paflTes over the internal tranf-

verfe ligament of the carpus, by the fide of the os pififorme ;

and having furnifhed the Ikin, palmaris brevis, and metacar-

pus, it flips under the aponeurofis palmaris, giving off one

branch to the abdudlor minimi digiti, and another which

runs towards the thumb between the tendons of the flexors

of the fingers \ind the bafes of the metacarpal bones.

It likewife fends off a branch, which running between the

third and fourth bones of the metacarpus, reaches to the

back of the hand, where it communicates with the external

interoffeous artery. Afterwards, having fupplied the inter-

offeous mufcles, it communicates with the radialis ; and they

both form an arterial arch in the hollow of the hand, in the

following manner.

The cubitalis having got about two fingers breadth beyond

the internal annular ligament of the carpus, forms an arch ;

the convex fide of which is turned to the fingers, and com-

monly fends off three or four branches. The firfl: goes to the

inner and back part of the little finger; and is fometimes a

continuation or production of that branch which goes to the

mufcles on the forefide of the little finger.

The other three branches run in the interflices of the four

metacarpal bones; near the heads of which each of them is di-

vided into two branches, which pafs along the two internal la-

teral
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teral parts of each finger, from the forefide of the little finger

to the pofterior fide of the index inclufively ; and at the ends

of the fingers thefe digital arteries communicate and unite with

each other.

Sometimes the arch of the cubital artery terminates by a

particular branch in the middle finger ; and in that cafe it

communicates with the radial artery, which makes up what

the other :wants.

This arch fends likewife from its concave fide, towards the

fecond phalanx of the thumb, a branch for the lateral inter-

nal part thereof ; and then ends near the head of the firfl me-

tacarpal bone, by a communication with the radialis, having

firft given a branch to the forefide of the index, and another

to the fide of the thumb next the former. Thefe communi-

cate at the ends of the fingers with the neighbouring branches

as in the other fingers.

This arch fends likewife fmall twigs to the interofieous

mufcle-s, to the lumbricales, palmaris, and to other neigh-

bouring parts *, and, lafliy, to the integuments. >

Arteria radialis. The radial artery begins by detaching a

fmall recurrent branch, which runs upwards toward the fold

of the arm, and turns backward round the external condyle,

communicating with the neighbouring branches from the

trunk of the brachial artery, efpecially with the firfl colla-

teral branch on that fide.

It runs down along the infide of the radius, between the

fupinator longus, pronator teres, and the integuments, giving

branches to thefe mufcles, and likewife to the perforatus, per-

forans, and fupinator brevis. From thence it runs in a wind-

ing courfe toward the extremity of the radius, lupplying the

flexors of the thumb and pronator quadratus.

Having reached the extremity of the radius, it runs nearer

the fkin, efpecially toward the anterior edge of the bone,

' being
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being the artery which we there feel when we examine the

pulfe.

At the end of the radius, it gives off a branch to the abduc-

tor pollicis; and after having communicated with the arch of

the cubital artery in the palm of the hand, and fent off fome

cutaneous branches at that place, it detaches one along the

whole internal lateral part of the thumb.

Afterwards it runs between the firft phalanx ^nd tendons

of the thumb, to the interftice between the bafis of this firft

phalanx and of the firft metacarpal bone, where it turns to-

ward the hallow of the hand.

At this turning, it fends off a branch to the external late*

ral part of the thumb, which, having reached the end there-

of, communicates by a fmall arch with the branch that goes

to the internal lateral part.

It likewife fends branches outward, which run more or lefs

tranfverfely between the firft two bones of the metacarpus and

the two tendons of the extenfores carpi radiales
;
and It com-

municates with an oppofite branch of the cubitalis ; together

with which it furnilhes'the external interoffeous mufcles and

integuments of the back of the hand and convex fide of the

carpus.

Laftly, the radial artery terminates, in pafling over the

abdudfor mufcle of the index, near the bafis of the firft me-

tacarpal bone, and in running under the tendons of the flexor

mufcles of the fingers, where it is joined to the arch of the

cubitalis.

It fends off another branch, which runs along the fore part

of the firft bone of the metacarpus to the convex fide of the

index, where it is loft among the integuments.

It gives likewife a branch to the internal lateral part of the

index ; which, at the end of that finger, joins an oppofite

branch that comes from the arch of the cubitalis. It alfo

fends off a fmall branch acrofs the internal interoffeous mufcles,

where
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where it forms a kind of fmall Irregular arch, which commu-

nicates with the great arch by feveral fmall arterial rami.

When the arch of the cubitalis ends at the middle finger,

the radialis runs along the inner or concave part of the firfl

metacarpal bone j at the head of which it terminates by two

branches.

One of thefe branches rUns along the inner and anterior

lateral part of the index j the other pafTes between the flexor

tendons of this finger and the metacarpal bone ; and having

communicated with the cubital branch of the^ middle finger,

it advances on the pofterior lateral part of the index all the

way to the end of that finger, where it unites again with the

firft branch.

Arteria diaphragmatica. The left diaphragmatic artery goes

out commonly from the aorta defcendens as it pafTes between

the crura of the fmall mufcle of the diaphragm. The right

diaphragmatic comes fometimes from the neareft lumbar ar-

tery, but frequently from the cseliaca. Sometimes both thefe

arteries arife by a fmall common trunk immediately from the

aorta. They likewife have the name of arterice phrenica*

They appear almofi: always in feveral ramifications on the

concave or lower fide of the diaphragm, and feldom on the

upper or convex fide. They give fmall branches to the glan-

dulae renales, and fat upon the kidneys, to the liver, and to

the fuperior orifice of the ftomach.

Befides thefe capital diaphragmatic arteries, there are others

of a fubordinate clafs, which come from the intercoftales,

mammarifC internie, mediaftinse, pericardiac, and cseliaca, all

of which communicate freely with the large diaphragmatics,

as thofe on the right and left fides of the diaphragm do with

each other.

Arteria c^liaca. The cseliac artery rifes anteriorly and a

little to the left fide, from the aorta defcendens, immediately

gfter its palTage through the fmall mufcle of the diaphragm,

nearly
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nearly oppofite to the cartilage between the laft vertebra of

the back and firft of the loins. The trunk of this artery is

very Ihort ; and near its origin it fends frequently off the

right diaphragmatica.
'

Immediately after this, the caeliaca divides into three branch-

es ;
one runs upwards, termed arteria ventriculi coronaria ; one

toward the right hand, named arteria hepatica

;

the other to

the left, called fplenicdy which is larger than the former.

This artery is divided into thefe three branches at the fame

place, very near its origin ; the trunk going out from the aorta

almoft in a ftraight line, and the b;;^nches from the trunk al-

moft at right angles, like radii from an axis-, whence this

trunk has been called axis arteri^e caliac£e» Frequently, how-

ever, the ventriculi coronaria comes off firft, then the caelia-

ca divides into two parts.

Arteria ventriculi coronaria^ or 'gajlrica\ or gafirtca fuperior.

The coronary artery of the ftomach goes firft to the left fide of

that organ, a little beyond the fuperior orifice ; round which

•orifice it throws branches, and alfo to- every part of the fto-

mach near it \ and thefe branches communicate with thofe

which run along the bottom of the ftomach to the pylorus.

Afterwards it runs on the right fide of the fuperior orifice,

along the fmall curvature of the ftomach, almoft to the pylo-

rus, where it communicates with the arteria pylorica ; and

turning towards the fmall lobe of the liver, it gives ofi^ lome

branches to it.

Then it advances, under the duflus venofias, to the left

lobe of the liver, in which it lofes itfelf near the beginning

of the juft-mentioned diuft, having firft given oft’ lome fmall

branches to the neighbouring parts of the diaphragm and

omentum.

^ Arteria hepatica. As foon as the hepatic artery leaves the

cseliaca, it runs to the upper and inner part of the pylorus, in

company with the vena portse, fending oft' two branches ; a

fmall
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ftnall one called arteria pyloricay and a large one named gap

trica dextrdy or gaftrica major.

The pylorica is ramified on the pylorus, from whence It has

its name j and having diftributed branches to the neighbour-

ing parts of the ftomach, which communicate with thofe of

the right gaftrica, it terminates on the pylorus, by an anafto^

mofis, with the coronary artery of the ftomach. /

The right gaftric artery having paflTed behind and beyond

the pylorus, fends out a confiderable branch, named arteria

duodenaUsy or intefiinalis

;

which fometimes comes from the

trunk of the hepatica, as we fhall fee hereafter. Afterwards

this gaftric artery runs along the right fide of the great cur-;

vature of the ftomach \ to the neighbouring parts of which,

on both fides, it diftributes branches.

Thefe branches communicate with thofe of the arteria py*

lorica, and of the coronaria ventriculi, and wdth the right

gaftro-epiploicae, which furnilh the neareft parts of the omen-

tum, and communicate with the mefenterica fuperior. After^

this, the right gaftric artery ends in the left,, which is a branch

of the fplenica.

The duodenal or inteftinal artery runs along the duodenum
on the fide next the pancreas; to both which it furnifhes

branches, and alfo to the neighbouring part of the ftomach.

Sometimes this artery goes out from the mefenterica fuperior,

and fometimes it is double.

The hepatic artery having fent out the pylorica and right

gaftrica, advances behind the du<ftus hepaticus, toward the Ve-

ficula fellis, to which it gives two principal branches, called

arteria cyftica ; and another named bilaridy which is loft in

the great lobe of the liver.

^
Afterwards this artery enters the fifiure of the liver, and

joins the vena portje, with which it runs within a membranous
vagina, called capfula glipfonvy and accompanies it through th^

' VoL. III.' ^ R^ wboI0^
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whole Aibftance of the liver by numerous ramifications, which

may be termed arteria hcpatica propria.

Before it enters the liver, it gives fmall branches to the ex-

ternal membrane of this vifcus, and to the capfula gliflhni.

The gaftric and proper hepatic arteries fometimes come from

the mefenterica fuperior, when the ordinary ramifications

are wanting. ~

Arteria fplenica. Immediately after the origin of the fple-

nic artery from the caeliaca, it runs toward the left, under

the ftomach and pancreas, to the fpleen. It adheres clofely to

the pofterior part of the lower fide of the pancreas, to which

it gives feverai branches, named arteria pancreatica.

Near the extremity of the pancreas, under the left portion of

the ftomach, the fplenic artery gives off a principal branch,

called gajlricaftnijira or minor

^

which run^ from left to right

along the left portion of the great curvature of the ftomach,

giving branches to both fides of this portion, which commu*

nicate with thofe of the coronaria ventriculi.

This gaftric artery fends likewife another branch at leaft to

the extremity of the pancreas, which communicates with the

other pancreatic arteries. It alfo fupplies the omentum with

branches, XtvmtA gaftro epiploicaftnijira; and then it commii-

nicates with the right gaftrica*, and from this union the gaftro

epiploicae medise are produced.

From this detail we learn, that the arteria coronaria ven-

triculi, pylorica, inteftinalis, both gaftricse, gaftro epiploicse,

and confequently the hepatica, fplenica, and mefenterica,!

communicate all together.

Afterwards the fpleniC artery advances towards the fpleen,

in a courfe more or lefs contorted \ but before it arrives at that

vifcus, it gives two or three branches to the large extremity

of the ftomach, commonly called vafa brevia \ and one to the

omentum, named epipkica.

At the fpleen, this artery divides into four or five branches

which
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which enter that vifcus, after having given fome fmall twigs

to the neighbouring parts of the ftomach and omentum.

Arteria mefentenca fuperior. The fuperior mefenteric ar-

tery arifes anteriorly from the lower portion of the defcend-

ing aorta, a very little way beyond the Cseliaca, going out a

little towards the right lide, but bending immediately after-

wards to the left.

Near its origin, it gives off a fmall branch, which dividing

into two, goes to the lower lide of the head of the pancreas,

and neighbouring part of the duodenum, communicating with

the inteftinalis by fmall arches, and areolx or malhes.

Afterwards it paffes over the duodenum, between this intef-

tine and the meferaic vein, between the two laminae of the

mefentery ; and then bending in an oblique diredlion from

left to right, and from above downward, by very fmall de-

grees, it advances toward the extremity of the ilium* By this

incurvation, it forms a kind of long arch, from the convex

fide of which a great many branches go out.

Thefe branches are fixteen or eighteen in number, or there-?

abouts*, and almoft all of them are beftowedon the fmall in-

teftines, from the lower third part of the duodenum to the cae-

cum and colon. The firft branches are very fhort ; and from

thence they increafe gradually in length all the way to the mid-

dle of the arch *, jthe reft diminilhing again by fmall degrees.

As they approach the inteftines, all thefe branches commu-
nicate, firft by reciprocal arches, then by areolae and mafhes

of all kinds of figures ; from which is detached an infinite

number of fmall ramifications, which furround the inteftinal

canal like a cylindrical piece of net-work.

Thefe arches and mafhes increafe in number proportionally

to the length of the branches
;
and their fize diminiflies grar

dually as they approach the inteftines.

The firft branches from the convex fide of the mefenteric

jrch, which are very Ihort, fupply the pancreas and mefocolon,

R 2
.
and
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and communicate with the duodenal artery. The laft branches
go to the appendicula vermiformis, and fend a portion of an
arch to the beginning of the colon.

The conf^derable branches from the concave fide of the

nlefenteric arch are feldom above two or three in number

;

but before they arife, a fmall ramus goes out to the duode-
num, and gives fome very fmall arteries to the pancreas.

The firft confiderable branch from the concave fide of the

arch goes into the mefocolon towards the right portion of the

colon, being firft divided into two rami ; the firft of which

runs along the whole fuperior part of the colon, where it forms

the famous communication with the mefenterica inferior, and

might be named arteria colica Jupericr, The other ramus of

this branch runs down on the right portion of the colon.

The fecond principal branch having run for fome fpace

through the mefentery, divides into three rami ; the firft of

which goes to the lower part of the right portion of the colon,

where it communicates with the fecond ramus of the firft

branch; the fecond goes to the beginning of the colon, where

it communicates with the firft and to the inteftinum csecum.

The third ramus of this fecond brapeh having communi-

cated with the fecond, gives fmall twigs to the caecum, ap-

pendicula vermiformis, and extremity of the ileum. After-

wards it communicates with the extremity of the arch, op

curve trunk of the fuperior mefenteric.

All thefe communications arc by arches and mafties, as in

thofe branches that come from the convex fide of the arch

;

and it is to be obferved in general, that all the branches of the

mefenterica fuperior are difpofed according to the folds of the

mefentery and circumvolutions of the inteftines
;
giving off

branches through their whole courfc, to the laminse of the me-

sentery, its cellular fubftance, and to the mefenteric glands.

Arteria mefenterica inferior. The lower mefenteric artery

goes opt anteriorly froin the aorta defeendens inferior, about
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a finger’s breadth or more above the bifurcation, and below*

the fpermatic arteries ; and having run about the length of

an inch, or fomething more, it is divided into three or four

branches, which gradually feparate from each other.

The firft or fuperior branch, about an inch from its origin^

divides into two rami ; the firft of which runs along the left

portion of the colon, and forms the communication of the

two mefenteric arteries already mentioned. It may be named

arteria colica JiniJira, The fecond ramus having communi-

cated with the firft, runs down upon the fame portion of the

colon.

The middle branch having run the fame length with the

firft, divides into two rami ; one of which paffes upward on

the extremity of the colon, communicating by arches with

the fecond ramus of the fuperior branch ; the other runs

down on the extremity of the fame inteftine.

When there is another middle branch, it goes to the firft

part of the double curvature of the colon by a like diftribu^

tion and communication from above downward.

The lower branch goes to the fecond portion of the colon,

or to both, when the fecond middle branch is wanting, and

fends up a ramus, which communicates with the foregoing.

It fends another confiderable branch downward, called ar^

teria hamorrhoidalis interna, which runs down behind the in-

teftinum reiftum, to which it is diftributed by feveral ramifi-

cations ; and it communicates with the arterise hypogaftricae.

Arteria renales* The renal arteries, called commonly emuU

gents, are ordinarily two in number, and go out laterally

from the inferior defeending aorta, immediately under the

mefenterica fuperior ; one to the right hand, the other to the

left. The right is fituated more backward, and is longer

than the left, becaufe of the vena cava, which lies on the

;:ight fide between the aorta and the kidney.

They lun commonly without divifion, and almoft horizon-

tally



«34 OF THE ARTERIES. Part VI.

tally to the kidneys, into the depreffions of which they enter

by feveral branches, which form arches in the inner fubftance

of thefe vifcera.
*

From thefe arches, numerous fmall rami go out toward

the circumference or outer furface of the kidneys. Some-

times there is more than one artery on each fide ; (ometimes

this augmentation is only on one fide, and thefe fupernume-

rary arteries come fometimes immediately from the aorta,

and enter at the upper or lower part of the kidneys. It is

not uncommon to find two, three, or four on each fide

;

fome, or all of which come from the iliac arteries.

Ordinarily, the right renal artery palTes behind the vena

cava and renal vein oi> the other fide ; and the left arteiy,

firft behind and then before the vein. Sometimes they fend

branches to the glandulae renales, membrana adipofa of the

kidneys, and even to the diaphragm,

ArteriiB capfulares. The arteries of the renal glands, which

may be termed arteria capfulares^ arife from the aorta above

the arteria renalis, and give out the arterise adipofse, which

go to the fat of the kidneys. Sometimes they come from

the trunk of the cseliaca. The right capfular artery comes

moft commonly from the arteria renalis of the fame fide,

near its origin } the left from the aorta above the renalis.

They fend branches to the parts which furround them, and

communicate there with branches of other arteries. .

Arteria fpermatica. The fpermatic arteries are commonly

two in number, fometimes more. They are very fmall ; and

go out anteriorly from the aorta defeendens inferior, near

each other, about a finger’s breadth below the arteriae renales,

more or lefs, between the two mefentericae, or between the

renales and mefentericae inferiores. Sometimes one is high-

er, or placed more laterally than the other \ and fometimes

there are two on each fide.

They fend off to the common membrane of the kidneys

fmall
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fmall branches named arteria adipofa

:

and afterwards they

run down upon the pfoas mufcles, on the forefide of the u-

reters, .behind the peritonasum.

They give feveral confiderable branches to the peritonaeum,

chiefly to thofe parts of it which are next the mefentery, and

they communicate both with the mefentericae and adipofae.

They likewife fend fmall arteries to the ureters.

Afterwards they pafs, in men, through the - tendinous o-

penings of the abdominal mufcles in the vagina of the perito-

naeum, and are diftributed to the tefticles and epidydimis,

where they communicate with a branch of the iliaca externa.

In women they do not go out of the abdomen, but are dif-

tributed to the ovaria and uterus, and communicate with

branches of the hypogaftrica, at the jagged extremities of

the tubae Fallopianae.

Arteria lumbares^ The lumbar arteries go out pofleriorly

from the inferior defcending aorta, in five or fix pairs, much

in the fame manner with the intercoftals.

• They may be divided into fupcrior and inferior. The fu-

perior fend fmall branches to the neighbouring parts of the

diaphragm and intercoftal mufcles, and fupply the place of

femi-intercoftal arteries. Sometimes thofe pairs go out by a

fmall common trunk, and not feparately.

They are diftributed on each fide to the pfoas mufcles, to

the quadrati lumborum, and to the oblique and tranfverfe

mufcles of the abdomen ; and by perforating the oblique

mufcles, they become external hypogaftric arteries. They go

likewife to the vertebral mufcles, and to the bodies of the

vertebrse, and enter the fpinal canal through the lateral not-

ches, to go to the membranes, &c. forming rings much in

the fame manner with the intercoftals; and.they likewife

give fmall twigs to the nerves.

Arteriafacra* The arteria facra media goes out common-

ly from the back part of the inferior defcending aorta, at the

bifurcation*.
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bifurcation. Sometimes it arifes higher from the lumbares,

and fometimes lower from the iliacse. Sometimes there arc

two, three, or four, in number. The branches of this arte-

ry are ramified on the os facrum, and on the neighbouring

parts of the peritoneum, inteftinum redfum, fat, &c.; and

enter the canal of that bone through the anterior holes, be-

. ing there diffributed toward each ^de. They likewife fend

fmall arteries to the large fafciculi of nerves which go out

through the holes of the os facrum, and they penetrate the

inner fubftance of that bone. • The os facrum has alfo branches

ipread out upon its furface, and fome running through its

anterior holes from the hypogaftric artery.

ArtericB iliaca. The inferior defeending aorta ends at the

laft vertebra of the loins, and fometimes higher, in two large

lateral branches, one on the right hand, the other on the

' left, called arteries iliaces

;

each of which is a common trunk

to two other arteries of the fame name. This bifurcation lies

on the anterior and left fide of that of the vena cava.

The primitive iliac arteries 'divaricate gradually as they de-

feend, advancing obliquely toward the anterior and lower part

of the oflTa ilium, without any confiderable ramification, for

about the breadth of three fingers, except a few very fmall

arteries that go to the os facrum \ fome of which enter by the

upper holes, and are diftributed like the arteriae faerse, while

others emerge again through the pofterior holes, and go to the

neighbouring mufcles, &c. They likewife give fmall arteries

to the peritonaeum, to the coats of the veins, and to the fat

and ureters, behind which the iliac trunks pafs.

The right iliac trunk paflTes firft on the forelide of the ori-

gin of the left iliac vein, and runs down on the forefide of

the right vein, almoft to the place where it goes out of the

abdomen, its courfe being there directed more inwardly.

The left trunk goes down likewife before the left vein, but

lies a little toward the infide as it leaves the abdomen.

About three fingers breadth from their origin, and oppo-

' fite
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fite to the union of the os facrum with the poftcrior part of the

os ilium, each iliac trunk is divided into two fecondary arte-

ries, one external, the other internal. The external artery

has no particul^ir name ; the internal is termed hypogaftricdy

which often appears to be no more than a branch of the o-

ther, in adults ; but in young children, and efpecially in the

foetus, the hypogaftric artery looks like the trunk, and the

other like a branch.

The external iliac on each lide runs down on the iliac rtiuf-

cle to the ligamentum Fallopii, under which it goes out of the

abdomen. In this courfe, it gives off only a few fmall arte-

ries to the peritonxum and other parts near it \ but as it paf-

fes out of the abdomen under the ligament, it detaches two

confiderable branches, one internal, the other external.

' The internal branch is named arteria epigaftricdy and goes

out anteriorly from the external iliaca. From thence it runs

obliquely upward on the tendon of the tranfverfe mufcle to-

ward the pofterior part of the re^lus, which it reaches about-

two or three fingers breadth above the os pubis^

Afterwards the epigaftric artery runs up along the pofierior

or inner fide of this mufcle, fending ramifications to the ten-

dons of the neighboui'ing mufcles, &c. ; and then lofes itfelf

by a true anaftomofis of 1‘everal ramifications, with the mam-

maria interna. It likewife communicates with the inferior in-

tercoftals, which are fprcad on the abdomen*

It fometimes gives- out two particular branches ; one of

which accompanied by a nerve, goes through the foramen

ovale of the pelvis to the triceps mufcles, &c. j the other runs

down to the tefticles along with the fpermatic artery, and Lhere'

communicates with it*

• The external branch of the outer iliac, or Iliaca anterior of
'

Sabatier, goes off laterally from the outfide of that artery un-

der the ligamentum Fallopii, and from thence to the internal

labium of the os ilium, where it divides into two, and is ra-

VoL. IIL S inifi-s4
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mified on the oblique and tranfverfe mufcles of the abdomen,

communicating with the arteria lumbaris.

Befides thefe two branches, the external iliaca gives ofF a

fmall ramus internally under the ligament, which runs to the

vagina of the fpermatic rope ; and fometimes another fmall

twig goes from the ouifide to the os ilium.

The internal iliaca or hypogaftrica, having run a little more

than a finger’s breadth inward and backward, bends by fmall

degrees obliquely forward, and toward the outfide ; and, af-

terwards contracting in its dimenfions, it ends in the umbili-

cal artery, which ought to be looked upon as a true continu-

ation of the trunk of the hypogaftrica.

This arteria umbilicalis afeends on the fide of the bladder,

and having detached fmall rami to that vifeus and to the neigh-

bouring parts of the peritonaeum. See, it contracts, and in a-

dults is quite clofed up, above the middle of the bladder. It

likewife gives branches to the uterus in the female, and to the

neighbouring parts in both fexes. Afterwards it afeends in

form of a ligament to the umbilicus, where it lies contiguous

to the, umbilical artery on the other fide j its name being ta-

ken from its ufe in the foetus.

From the convex fide of the curvature of the hypogaftric,

feveral principal branches go out very near each other, bome-

times they all arife feparately, fometimes by fmall common

trunks, and what is the firft branch in fome fubjeCts, is only

a ramus of another principal branch in others j fo much does

the number, dilpofition, origin, and diftribution of thefe

branches vary in different fubjeCts. For this reafon we think

k proper to diftinguilh them by the following proper names ;

iliaca minor
y facres later ales

y
gluteea, fciaticay pudica communis

y

five pudica hypogafiricay bamorrhoidalis mediUy and obturatrix.

The iliaca minor, or ilio-lumbaris, the moft pofterior of

thefe branches, and which is often no more than a ramus of

the glutaea, or of the faerse lateralis, paffes behind the mufeu-

lus
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lus pfoas, to which it gives twigs, and behind the crural nerve ;

being afterwards diftributed to the iliac mufcle, and to the

middle part of the infide of the os ilium, penetrating into the

fubftance of the bone, fometimes by one hole, fometimes by

more.

Arteriae facrae laterales are moft commonly two in number,

though fometimes only one. They come from the trunk of

the hypogaftric artery, or from fome of its largeft branches,

and are diftributed upon the fore part of the os facrum ; add

then, by means of the^ anterior holes, they go to the nerves,

membranes, &c. lying within that bone.

The arteria glut3ea, or iliaca pofterior, is commonly very

confiderable, and fometimes the largeft of'all the hypogaftric

branches. Near its beginning it fometimes fends out the iliaca

minor, and fometimes the facrse laterales. Afterwards this ar-

tery goes out of the pelvis in company with the fciatic nerve,

through the upper part of the great finus of the os innomi-

natum, below the mufculus pyriformis, and is diftributed in

a radiated manner to the glut 2eus maximus and medius.

In its paflage, it gives fome branches to the os facrum, os

coccygis, mufculus pyriformis, the mufcles of the anus, and

to the neighbouring parts of the inteftinum re£tum, forming

a particular hsemorrhoidalis interna. It likewife fends twigs

to the bladder and parts near it ; and detaches a long branch

which runs down with the fciatic nerve.

The arteria fciatica gives, firft of all, fome branches to the

mufculus pyriformis, the quadrigemini, the os facrum, &c.

and even to the inner ftde of the os ifchium. It likewife de-

taches a branch which runs under the mufculus quadratus,

to the articulation of the os femoris.

It pafles obliquely over the fciatic nerve ; and as it goes

through the great pofterior finus of the os ilium, it detaches

fmall arteries, which are diftributed to the inner fubftance of

that nerve. Afterwards it runs up in a radiated manner on

S 2 the
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the outfide of the os ilium, and is dihributed to the inner

fubftance of that bone, and to the mufculi gluttei, efpecially

to the medius and minimus

The pudica communis, called commonly pudica interna^ ari-

fes fometimes by a trunk common to it and to the glutaea, and

gives out two principal branches ; the firfl: of which pafles

through the great linus of the os ilium in company with the^

glutsea and iciatica, and then divides into two rami.

The firft ramus goes behind the fpine of the ifchium, be-

tween the two ligaments which lie between that bone and the

os facrum ; and runs on the infide of the tuberculum ifchii,

all the way to the origin of the corpus cavernofum penis.

There it dWides into feveral arteries, one of which goes to the

fphinfter ani, under the name of hamorrhoidalis externa.

The reft are diftributed to the neighbouring integuments,"'

to the bulb of the urethra, and to the corpus cavernofum

penis; but the laft of thefe arteries, or rather the extremity

cf this firft ramus, runs from behind forward, over the neck

of the os femoris, and communicates with a branch of the

arteria cruralis.

The fecond principal ramus, called commonly arteria pudi-

ca externa, runs between the bladder and inteftinum recftum,

and is diftributed, in m'en, to the veftculcE feminales, neck

of the bladder, proftate gland, and neighbouring parts of

the reclum.

Afterwards it runs under the os pubis on the fide of a confi-

derable vein, which lies directly under the fymphyfis ; and it.

runs along the penis between this vein and a neive, being dif-

tributed in its pafTage to the corpus cavernofum, and commu-

nicating with the pudica minor, whicli comes from the crura-

iis. in the female a branch of the pudica communis, alter ha-

ving fupplied the tranfverle and fphincter mufcles with the in-

?:eguments, is difiributed upon the mufcles and fubftance of

f;]:ie ciUoris and outer end of the vagina. A deeper artery be-

longg
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longs to the clitoris, and fupplles it fomewhat in a limilar

way as a correfponding artery does the penis.

Htemorrholdalis media comes from the piidica interna, or

^ from fome of the other large branches. It goes to the lower

part of the re£l:,um, which it embraces from behind forwards.

It is more 'frequent in women than in men : in the former, it

fends branches likewife to the vagina and bladder ; in the

latter, it fends branches to the bladder, veficulte feminales,

and proftate gland.

Arteries veficaks. The bladder is fupplied with arteries

from the hsemorrhoidalis media, from the uterina, and from

the umbilicalis ; but befides thefe, another artery commonly

goes off from the trunk of the hypogaftrica, and runs to the

inferior parts of the bladder, where it divides into branches,

which run to the vcliculae feminales, vafa deferentia, proftate

gland, and beginning of the urethra

Uterina comes from the under end of the hypogaftrica ; It

firft fends branches to the bottom of the bladder and urethra;

then it goes to the lower part of the uterus, where It divides

into numerous ferpentine branches, ^
which are diftributed

upon the uterus, and which communicate freely with the

fpermatic arteries. It fends likewife a branch to the vagina,

which extends alfo to the bladder, urethra, and redtum.

Arteria vaginalis. The arteries of the vagina come from

the haemorrhoidalis media, from the veficales and uterina

:

fometimes a branch arifes likewife from the trunk common
to the ifchiatica and pudica interna. It goes to the under

part of the vagina, and communicates with branches which

run upon the external parts of generation.

The arteria obturatrix perlojfates the obturator mufcles,

from whence it has its name, and goes out of the pelvis at

the upper part of the ligament of the foramen ovale, having

firft fent a (mall branch over the iymphylis of the os ilium

^nd os pubis, to the inguinal glands and integuments.

As
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As it pafles by the mufcles, it divides, and is dlftributed to

the pedlineus and triceps. It likewife fends out another branch

which communicates with that branch of the fciatica that goes

to the articulation of the os femoris, and gives fmall arteries

to the holes of the neck of that bone. According to Sabatier,

this artery comes fometimes from the epigaftric ; and Lieu-

taud has feen it fent off from the external iliac artery.

Afterwards the hypogaftric artery ends in the umbilicalis,

as has been already faid.

Arterice crurales* The iliac artery goes out of the abdo-

men, between the ligamentum Fallopii and tendon of the

pfoas, at the union of the os ilium and os pubis ; and there

it takes the name of arteria cruralis.

It fends off, firft of all, three fmall branches ; one of

which, called pudica externa^ goes over the crural vein to the

Ikin and ligament of the penis, and to the inguinal glands,

communicating with the pudica interna. The fecond goes

to the mufculus pe£l:ineus ; and the third to the upper part

of the fartorius. All thefe branches furnifh likewife the

neighbouring anterior integuments.

Afterwards the crural artery runs down on the head of the

os femoris ; and by taking a particular turn, gets on the in-

fide of the crural vein, about three fingers breadth from

where it goes out of the abdomen. From its origin to this

place, it is covered only by the ikin and fat, and lies on the

pedfineus and triceps primus.

In changing its fituation it fends out three confiderable

branches, one external, one middle, and one internal. They

all go out more or lefs pofteriorly, fometimes by a fhort

common trunk, fometimes by two, &c.

The external branch, called circumjlexa externa^ runs on

the upper fide of the thigh to the crureus, vaftus externus,

redtiis anterior, mufculus faicise latie, and glutjeus medius

;

fending up a ramus to the apex of the trochanter, which com-

municates
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municates with the firft principal ramus of the pudica major

and fciatica, as has been already faid.

The middle branch, named profunda^ runs down on the

infide of the thigh between the triceps mufcles
; to which it

gives feveral rami, one whereof perforates the fecond mufcle,

and is dillributed to the glutaeus maximus, femi-nervofus,

femi-membranofus, biceps, and to the neighbouring integu-

ments.

The internal branch, Xtvaitdi circumjlexainternayX\xx\p> back-

ward on the quadrigemini, towards the great trochanter;

and having detached a ramus which goes into the joint of the

os femoris, it runs downward, and gives rami to ail the muf-

cles that lie on the back fide of . that bone, one of which en-

ters the bone itfelf on one fide of the linea afpera.

Having fent off all thefe branches, the arteria cruralis runs

down between the fartorius, vaftus internus, and triceps,

giving branches to all the parts near it. It is covered by the

fartorius all the way to the lower part of the thigh ; and it

paffes through the tendon of the addudlor magnus, a little a-

bove the internal condyle of the bs femoris. Afterwards con-

tinuing its courfe through the hollow of the ham, it is called ar-

teria poplitea^ being accompanied by the vein of the fame name.

The poplitea, while in the ham, is covered only by the in-

tegument, fending off branches toward each fide, which run

up upon the condyles, and communicate with the lower ra-

mifications of the arteria cruralis.

It fends rami to the joint of the knee, called articulares ;

and thefe are diftinguifhed into fuperior, middle, and infe-

rior j one branch at leaft paffes between the crucial ligaments.

As it runs down, it fends branches to the gafirocnemii and

popliteus
; and having reached the back fide of the head of

the tibia, it gives off two branches, one to each fide.

The firft or internal branch furrounds the forepart of the

head of the tibia, palling between the bone and internal lateral

ligament;
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ligament ; and, befides feveral other ramifications, fends up

a fmal) branch which communicates with the arteries that lie

round the condyles of the os femoris.

The fecond or external branch runs over the head of the

fibula, and between the head of the tibia and external lateral

ligament of the knee, furrounding the articulation all the way

to the ligaments of the patella, and communicating with the

branches which lie round the condyles of the os femoris, to-

gether with a branch of the firfi: or internal ramus.

Immediately after the origin of thefe two rami, and before

the poplitea ends, it fends a fmall artery down on the back-

fide of the interofieous ligament, very near the tibia, into

which it enters by a particular hole, a little above the middle

portion of the bone.

As the poplitea ends, It divides into two principal branches

;

one of which runs between the heads of the tibia and fibula,

paffing from behind forwards on the interofiTeous ligament,

where It takes the name of arteria tibialis anterior. The fe-

cond branch divides into two others
; one internal and largefl:,

called <3/ tibialis fojlerior; the other pofterior and fmall-

eft, named arteria peroncea pojierior.

The tibialis anterior having palTed between the heads of

the tibia and fibula, fends fmall branches upward and lateral-

ly. The fuperior branches communicate with thofe rami of

the poplitea which lie round the articulation ; and the late-

ral branches go to the neighbouring parts. Afterwards this

tibial artery runs down on the forefide of the interolTeous

ligament, toward the outfide of the tibia, between the muf-

culus tibialis anticus and extenfor jfollicis.

Having run laterally on the tibia for about two thirds of the

length of that bone, it pafiTes on the forefide under the com-

mon annular ligament and extenfor polheis, to the articula-

tion of the foot
;

giving off feveral rami both to the right

and left, which communicate laterally with the tibialis pofte-

rior
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rior and pcroniea pofterior, fo that thefe two bones are in a

manner furrounded by arteries.

'At the joint of the foot it fends out branches which run

between the aftragalus and os calcis, being diftributed to

the articulation and to the bones of the tarfus. The commu-

nications are here very numerous on all fides.

Having paiTed the fold of the foot, it fends off toward both

iides other rami, which communicate with the pofterior tibi-

alis and peronaea ; all thefe branches making a kind of circles

round the tarfus.

Afterwards the anterior tibial artery advances on the con-

vex fide of the foot, as far as the interftice between the firft

and fecond metatarfal bones ; between the heads of which it

fends a large branch, which perforates the fuperior interolTe-

ous mufcles, and, joining the tibialis pofterior, forms an arch

on the fide of the foot.

It likewife fends two or three confiderable branches over

the other metatarfal bones, which go to the reft of the inter-

ofiTeous mufcles, integuments, &c. and communicate with

each other.

Laftly, this artery terminates by two principal branches,

one of which goes to the abdudlor pollicis and infide of the

great toe

;

the other is fpent upon the outfide of the great

toe, and the infide of the fecond toe.

The tibialis pofterior, called likewife furalisy runs down

between the foleus, tibialis pofticus, flexor digitorum com-

munis, and flexor pollicis; giving branches to thefe mufcles,

to the tibia, and to the mari'ow of that bone, through a par-

ticular canal in its pofterior and upper part.

Afterwards it runs behind the inner ankle, communicating

with the tibialis anterior, and being furrounded by the neigh-

bouring veins *, it then paffes to the foie of the foot between

the concave fide of the os calcis and thenar mufcle, where

VoL. III. T it
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it divides into two branches, one large or external, the other

fmall or internal.

The great branch, or arteria plantaris externa, palTes on

the concave fide of the os calcis obliquely under the foie of

the foot, to the balls of the fifth metatirfal bone, and from

thence runs in a kind of arch toward the great toe, com-

municating there with the tibialis anterior, which perforates

the interofleous mufclcs in the manner already faid.

'Ihe convex tide of this arch fupplies both fides of the three

lah toes, and the outfide of the fecond toe, forming fmall

communicating arches at the end, and fometimes at the middle

of each toe, as in the hand. The concave fide of the arch

furnifiies the neighbouring parts.

The fmall branch, or arteria plantaris interna, having reach-

ed beyond the middle of the foie of the foot, is divided into

two *, one of which goes to the great toe communicating with

the ramus of the tibialis anterior*, the other is difiributed to

the firff phalanges of the other toes, communicating with the

ramifications from the arch already mentioned.

The arteria peronrea runs down on the back-fide of the fi-

bula, between the fokus and flexor pollicis, to which and to

the neighbouring parts it gives rami in its paflage.

Having readied to the lower third part of the fibula, it fends

effa confiderable branch, which runs in between the tibia

and that bone, pafilng between their extremities from behind

forward, below the interofieous ligament, and is difiributed

to the integuments of the taiTus.

Laftly, the peronaca continuing its courfe downward, on

the backfide of the fibula, as far as the os calcis, forms an arch

with the tibialis pofferior, between the afiragalus and the

fendo Achillis.

From thence it runs outward, and a little above the outer

ankle it communicates with the tibialis anterior by an arch,

which
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Vfhich fends feveral fmall raniificatlons to the neighbouring

parts.

In this defcriptlon of the arteries, we have faid nothing of

the cutaneous anaftomofes, jwhich are exceedingly beautiful

in the foetus ; nor of the, frequent and confiderable commu-

nications of fmall arteries upon the periofteum, which form a

delicate kind of net work, or rete mirabile.

CHAP. VI.

Of the Veins in general.

T he veins in many particulars refemble the arteries.'

There are fix; of which two anfwer to the aorta, and

the remaining four to the pulmonary artery. Some count a
^

feventh trunk, by taking in the vense hepaticte. Their bafis

is in the auricles of the heart, and their apices in the extre-

mities of each branch through all parts of 'the body, except-

ing one inftance in the liver; or we. may reveiTe this order,

and fay the veins terminate in the heart. They often run

parallel with, and accompany, the arteries.

The fabric of the veins is tender, every where fmooth, difii-

culily fcparable into difiindt coats or membranes, like the ar-

teries ; and the cellular texture furrounding them is very ea-

fily diftended. The veins both above and below the heart are

furrounded, except in one place, with mufcular fibres; every-

where, however, their fubfiance is lax, like the cellular tex-

ture which joins the arteries to the adjacent parts; the veins

are, neverihelefs, everywhere fufficiently firm, arid do not'ea-

fily burft with inflated air ; being in moft inftances flronger

than the arteries themfelves. But they burft much more eafily

in living than in dead animals, as appears from morbid in-

ftances in the arm, face, leg, thigh, &c. They do not pre-

T 2 ferve
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ferve their cylindrical form after having been cut, but collapfe

together, fo as to make their capacity appear like a flit
; ex-

cept they are fuftained, and hindered from thus collapfing, by

fome ftronger cellular fubftance placed round them, as we fee

in the liver and womb. They are only flightly irritable, unlefs

the ftimulus be of the chemical or more acrid clafs; for, in

that cafe, they contract themfelves with a convullive force

greater than that of the arteries. They have no pulfation,

unlefs the venous channel is fomeWhere obftrucSled
;
or when,

in dying people, the blood is thrown back again from the right

auricle into the defeending and afeending cava, or when fall-

ing back from the brain.

The veins are much larger than their correfponding arte-

ries, having the fquare of their diameter often double or

triple, or almoft quadruple ; as may be feeii near the emul-

gents and veflels of the kidneys. In general, however, the

diameter of the veins is to that of the arteries as nine to four;

yet the capacity of the capillary ^eins but little exceeds that

of the arteries which accompany them. They differ likewife

from the arteries in their divifion, having more numerous

trucks and branches *, for to one artery in the limbs, we

ufually meet with two veins : and there are many veins, as the

external jugular, vena portarum, azygos, cephalic, bafilic,

and faphena, with which there are no correfponding arteries.

The larger veins are alfo branched in a more net-like difpo-

fition, by forming more frequent anaftomofes with one an-

other than the arteries do. Many of the veins run near the

furface of the body, efpecially in the limbsj neck, and head ;

they run a long wa.y covered with little more than the bare

fkin, which is a circumftance we very rarely obferve in ar-

teries *, and, for the fame reafon, they often feparate from the

arteries ; following the furface of the parts next the fkin, with-

out their correfponding artery, which defeends to a confider-

able depth, attendedin itscourfe by fome fraaller venous branch.

In
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In the fmaller branches of the vefTels, where they make net-

like difpofitions in the membranes and the internal fabric of

the vifcera, the veins and arteries commonly run contiguous

one to the other ; but here the veins have generally a lefs Ter-

pentine or infledled courfe than the arteries.

In the larger fanguineous veins, valves are found in great

plenty. The innermoft membrane of the vein being doubled,

rifes into the cavity of the veflel like a curtain, ftretching it-

felf farther along the vein every way, fo as to form what may

be called a kind of crefcent ; but the balls, which is the part

that fullains the weight of the blood, is ftrongeft, and grows

out of the vein in the Ifiape of a circular fegment. The valve

intercepts a fpace, of which the outer fide is the vein itfelf,

and the inner the valve ; which, by its convexity, projetfts

within the bore of the vein, fo the parabolic fpace or hollow

mouth of the valve always looks towards the heart. They are

found in all the fubcutaneous veins of the limbs, in thofe of

the neck, face, tongue, and penis : at the origin of the lar-

ger branches, there are two, three, four, and fometimes five

of them together, while in the fmaller branches they are only

iingle. Thefe valves are wanting in the veins of the deep-

feated vifcera ; namely the brain, lungs, heart, and liver, and

through the whole fyftem of the vena portarum They are

alfo wanting in the kidneys and womb (except one or two

valves in the fpermatic vein) ; and, laftly, in thofe fmall

blood-veins which are lefs than the twelfth part of an inch in

diameter. Sometimes, though rarely^ they are found in the

branches of the vena azygos, and at the mouths of the hepa-

tic and renal veins ; where Dr Haller has fometimes obferved

a fort of wrinkles in the place of valves. In the fmaller ve-

nous branches there are a fet of long, fliarp-pointed or pa

rabolical valves, of a more extended figure as the vein i

* Wrifberg has found them in the vena portarum of many qua-

drupeds.

fmaller,
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cr, which feem to reiif^ the return of the blocTd more power-

fully than the larger valves.

The veins have their origin, as we faid before, from the

terminations of the arteries. -They fometimes arife by a con-

tinuation from the inl'erted branches, or from a refleflion of

recurved trunks of the fmalleft arteries. Others, again, are

continued from veins lefs than thofe which carry blood ; and

alfo, in iJr Haller’s opinion, from the abforbing veins ; but

as abforption by the red veins is now d^enied, that opinion

mull: be rejected.

That there are veins of a fmaller clafs, but refembling

thofe which convey blood, appears from the fame experi-

ments which demonftraie the pellucid arteries ; thus there

are fmall veins in the iris, and in the adnata tunica of the

eye*, nor is it to be doubted, that, in a healthy body, fmall

pellucid veins may be found in the vitreous body of the eye

itfelf. Such have been fometimes feen by Wrifberg and o-'

thers, after a fine inje£lion or inflammation in the capfules

of the lens and vitreous humour,

§. I. Of the particular 'Veins,

IntroduBion, The blood diftributed to all parts of the

body by two kinds of arteries, the aorta and arteria pulmo-

naris, returns by three kinds of veine, called by anatoinifts

vena cavdy vena pottecy and vena pulmonaris.

The vena cava carries back to the right auricle of the heart

the blood conveyed by the aorta to ail the parts of the body,

except what goes by the artcrise coronarije cordis. It receives

all this blood from the arterial ramifications in part directly,

and in parrindiredtly.

The vena porrse receives the blood carried to the floating

vifeera of the abdomen by the arteria cseliaca and the two

melentericse •, and conveys it to the vena hepatica, and from

thence to the vena cava.

The
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The vense pulmonares convey to the pulmonary finus, or

left auricle of the heart, the blood carried to the lungs by

the arteria pulmonaris.

To thefe three veins two others might be added, viz thofe

which belong particularly to the heart, and to its auricles,

and the finufes of the dura mater.

In defcribing the general coiirfe of the veins, we may ei-

ther begin by their extremities in all the parts of the body,

and end by the trunks carried all the way to the heart, ac-

cording to the courfe of the blood *, or we'may begin by the

great trunks, and end by the ramifications and capillary ex-

tremities, according to their feveral divilions and fubdlvifions.

This laft method has been chofen by Window ; and may

be conveniently followed in giving a general defcription. But

in purfuing the particular rami and ramifications, the other

method feems to be the moft natural, and is that to which the

preference is given by the profefTor of anatomy in this univer-

fity. We (hall, therefore, in defcribing the branches, adopt

the firll method, and, reverfing Window’s, trace them, ac-

cording to the courfe of the blood, from their extremities to

the trunks and heart.

Genera! dtvifion of theyena cava. We commonly talk of

the vena cava In general, as if it were but one vein at its ori-

gin, or had but one common trunk ; whereas it goes out

from the right auricle of the heart by two large feparate

trunks, in a diredfion almod diredlly oppodte to each other,

one running upward, called vena cava fuperior

;

the other

downward, called vena cava inferior.

It may, however, be faid, that thefe two veins have a fort

of continuity, or a Imali portion of a common trunk, fixed

to the edges of the right auricle; as if three quarters of the

circumference of a large ftraight tube were cut off, and the

edges of a fmall bladder applied to the edges of the opening

made in the tube.

The
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' The right auricle may be alfo looked upon as a mufcular

trunk common to thefe two large veins, and may be called

theJinus of the vena cava ; but, in this refpe^l:, the name of

Jinus pulmonaris agrees ftill better to the left auricle.

The vena cava fuperior is diftributed chiefly to the thorax,

head, and upper extremities, and but very little to the parts

below the diaphragm.

The vena cava inferior is diftributed chiefly to the abdo-

men and lower extremities, and but very little to the parts

above the diaphragm.

The ancients called the fuperior vena cava, afeendens ; and

the inferior, defeendens

;

having regard only to the great

tubes, and to their divifion into trunks and branches. Seve-

ral moderns have retained thefe names, but in a contrary

Cgnification, to accommodate them to the motion of the

blood, which defeends by the cava fuperior, and afeends by

the cava inferior.

But, to fhun the miftakes that may happen in reports made

of wounds or other difeafes, and of what is obferved in open-

ing dead bodies, and in other cafes of thefe kinds, it is beftto

retain the diftincllon of the vena cava fuperior and inferior.

The trunk p£ each of thefe two veins fends off, much in

the fame manner with the arteries, a certain number of prin-

cipal or capital branches, which are afterwards ramified in

different manners. Each trunk terminates afterwards by a

bifurcation or a divifion into two fubordinate trunks, each

of which gives off other principal branches, ending in a great

number of finall trunks, rami, and ramifications.

They have likewife this in common to them with the arte-

ries, that the greateft part of the capital branches are in pairs ;

as well as the fubordinate trunks. The ramifications of each

fubaltern trunk, taken by itfelf, are in uneven numbers ; but

they make even numbers, with thofe of the other like trunk.

The
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The vena azygos and fome other fmall veins, of which here-

after, are exceptions to this rule.

Before we proceed to the particular defcription of each of

,
thefe veins, many of which have proper names, we lhall give

a general idea of their diftribution, and an enumeration of

their principal ramifications, in the fame manner as we did

in the defcription of the arteries, and for the fame reafon.

But we fhall fay nothing of the venae coronarise cordis, be-

caufc they are not immediately joined to any other vein, as

we fhall fee in defcribing the parts of the thorax. We begin

by the vena cava fuperior.

Vena cava fuperior* The fuperior vena cava runs up frorh

the right auricle of the heart, almoft in a dire£l cout:fe for

about two fingers breadth, lying within the pericardium, ini

the right fide of the trunk of the aorta, but a little more an*

teriorly*

As it goes out of the pericardium, it is inclined a little to

the left hand, and then runs up about an inch, that is, as high

as the cartilage of the hrfi: true rib, and a little higher than

the curvature of the aorta. At this place it terminates by a

bifurcation or divifion into two large branches or fubordinaie

trunks, one of which runs toward the left fide, the other to-

ward the right. ^

Thefe two branches are namedfubclavice, as lying behind,-

and, in fome meafurc, under the claviculse, both in the fame

manner. They are of unequal lengths, becaufe the trunk of

the vena cava does not lie in the middle of the thorax, but

toward the right fide, where the left fubclavian arifes as well

as the right
5 and confequently the left is the longeft.

The trunk of the fuperior cava, from where it leaves the

pericardium to the bifurcation, fends out anteriorly feveral

fmall branches, which fometimes arife feparately, and fgme-

times by fmall common trunks. Thefe branches are the ve-

na mediaftina, pericardia, diaphragrnatica fuperior, thymica^

VoL. III. U mammari?^
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mammarla interna, and trache'alis ; the laft of which go out

fomctimes behind the bifurcation.

All thefe fmall branches from the trunk of the cava fupe-

rior are termed dextra ; and their fellows on the other fide,

called finijirat do not arife from the trunk, becaufe of its la-

teral fituation, but from the left fubclavia.

Pofteriorly, a little above the pericardium, the trunk of the

fuperior cava fends out a capital branch, called vena azygos, or

vena fine pari, which runs down on the right fide of the bodies

of the vertebrae dorfi, almoft to the diaphragm
;
giving off the

greatefl: part of the venae intercoftales and lumbares fuperiores.

The two fubclaviae run laterally or toward each fide j
and

terminate as they go out of the thorax, between the firft rib

and clavicula, immediately before the anterior infection of the

mufculus fcalenus.

The right fubclavian, which is the fhorteft of the two, com-

monly fends out four capital branches; the jagularis externa,

jugularis interna, vertebralis, and axillaris ; which laft is ra-

ther a continuation than a branch of the fubclavia.

The left fubclavian being longer than the right, for the rea-

fon already given, gives off, firfi: of all, the fmall veins on the

left fide, anfwering thofe on the right fide that come from the

trunk of the fuperior cava, viz. the mediaftina, pericardia dia-

phragmatica fuperior, thymica, mammaria interna, and tra-

chealis.

Next to thefe fmall veins calledfniftra, it detaches another

fmall branch called intercoftalis fuperiorfirnfra; and then four

large branches like thofe from the right fubclavian, viz. the

jugularis externa, jugularis interna, vertebralis, and axillaris ;

which are all termed fnijira.

The external jugular veins are diflributed chiefly to the out-

er parts of the throat, neck, and head ; and fend a fmall vein

to the arm, named cephalica^ which aflills in forming a large

one of the fame name.

The



Chap. VI. OF THE VEINS. 155

The internal jugular veins go to the internal parts of

the neck and head, communicating with the linufes of the

dura mater, and in feveij-al places with the external jugular

veins.

The vertebral veins pafs through the holes in the tranfverfe

apophyfes of the vertebrae of the neck, fending branches to the

neck and occiput. They form the linus venales of thefe ver-

tebrae, and communicate with the linufes of the dura mater.

The axillary veins are continuations of the lubclaviae, from

where thefe leave the thorax to the axillae. They produce the

mammariae internae, thoracicae, fcapulares or humerales, and a

branch to each arm ; which, together with that from the ex-

ternal jugularis, forms the vena cephalica-

Afterwards the axillary vein terminates in the principal vein

of the arm, called bafilica ; which, together with the cephali-

ca, is diftributed by numerous ramifications to all the parts of

the arm, fore-arm, and hand.

Vena cava inferior* The portion of the inferior vena cava,

contained in the pericardium, is very fmall, being fcarcely

the twelfth part of an inch on the fore part, and not above a

quarter of an inch on the back-part. From thence it imme-

diately perforates the diaphragm, to which it gives the vense

diaphragmaticae inferiores or phrenicae.

It palTes next behind the liver, through the great finus of

that vifcus, to which it furnifhes feveral branches, termed

vence hepaticce*

In this courfe it inclines a little toward the fpina dorfi and

aorta inferior j the trunk and ramifications of which it after-

wards accompanies in the abdomen, all the way to the os fa-

crum ; the arteria cseliaca and the two mefentericae only ex-

cepted.

Thus the inferior cava fends out on each fide, in the fame

manner with the aorta, the venae adipofac, renales, fpermati-

cae, lumbares, and facrse. Having reached to the os facrum,

U 2 it
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h lofes the name of cava ; and, terminating by a bifurcation,

like that of the defcending aorta, it forms the two venie iliacx.

Thefe iliac veins having given off the hypogaftricje, with

all their ramifications, to the vifcera of the pelvis, and to

fomc other external and internal neighbouring parts, go out

of the abdomen, under the ligamentum Fallopii, and there

take the name of vena cnirales.

Each crural vein fends off numerous ramifications to all the

lower extremity; befides the vena faphena, which goes out

near the origin of the cruralis, and, running along this whole

extremity, detaches many ramifications all the way to the foot,

as we fhall fee more particularly hereafter.

We fhall now trace the veins in the courfe the blood takes

to the heart.

§ 2. Veins of the Head and Neck,

Vena jugularis externa anterior. The firft branch belong-

ing to this vein is formed of branches from each fide, and

runs down upon the forehead, by the name of venafrontalis^

anciently praparata^ communicating with its fellow, when any

fuch vein is found.

The fecond branch comes along the mufculus corrugator

fupercilii and the upper part of the orbicularis, from the linall

or external angle of the eye, after communicating with the

vena temporalis, and with that vein which runs along the low-

er part of the orbicular mufcle, with which it forms a kind of

circle.

The third branch comes from the orbit in a winding courfe,

on one fide of the cartilaginous pulley, having communicated

with the vein of the eye.

The fourth comes from the root of the nofe ; and commu-

nicating with its fellow from the other fide, receives feveral

fmall veins from the holes of the ofTa nafi.

At
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At the great or inner angle of the eye, thefe branches unite

to form a trunk, called vena angularts

;

which, running down

near the fide of the nofe, receives a branch through the late-

ral cartilage of the nofe from the internal nares, and another

W'hich afccnds in a_ winding courfe from the upper lip.

Afterwards the vena angularis runs down upon the face in

a winding manner, receiving branches on each fide from the

mufcles and integuments. It pafles next over the lower jaw,

near the angle of that bone, and forms the anterior external

jugular vein.

While this vein lies upon the face, the branches running in-

to it communicate with each other, efpecially one which pafles

under the zygoma, behind the os malae, from^the inferior or-

bitary or fpheno-maxillary fifllire ; and another fmall branch,

which runs along the inferior portion of the orbitary niufcle,

from the fmall or external angle of the eye, where it commu-

nicates with the rami temporales and frontales.

It runs next down over part of the lower jaw, between the

angle and the chin, like a vena maxillaris ; and afterwards

receives feveral branches from the anterior, pofterior, and in-

ternal parts.

Interiorly, it receives a large branch, which [communicates

with fome branches of the jugularfs interna, and receives fe-

veral fmall rami from the toague, called vena ranina. The

blood from the glandulae fublinguales is likewife poured into

it. It receives likewife a fmall branch from the mufculus de-

preflTor anguli oris, the commiflhi e of the lips, and the neigh-

bouring parts.

The fame branch which receives the vente raninse takes in

another from the lateral parts of the feptum palati, the amyg-

dalae, and the uvula, and receives rami forward from the mem-

brane which lines the arch of the palate. Another branch,

comes into it from the pterygoidaeus internus, and mufcles a-

)}out the palatum moUe.

It
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It is here to be obferved, that, "Under the angle of the lower

jaw, there is a great variety of communications between the

external and internal jugular veins, and alfo a great variety in

their diftribution.

Almoft all the ramifications, which at this place go into the

external jugular vein, from the upper part of the throat and

face in fome fubjcfls, terminate in other fubjefls in the inter-

nal jugular j and fometimes one part of them goes to the ex-

ternal jugular, the reft into the internal.

The trunk of the vein, after receiving thefe branches, ad-

mits another large branch anteriorly from the fymphyfis of

the lower jaw, from the maxillary glands, the digaftric mufcle,

the chin and upper-lip,

Oppofite to the cartilago-thyroides, it receives a tranfvcrfe

branch', which runs on the anterior or lower part of the muf-

cuU fterno-maftoid^ei, and communicates, though not always,

with the jugularis of the other fide.

The fuperior and inferior tranfverfe branches communicate

on each fide by branches more or lefs perpendicular, and re-

ceive a fmall branch from the mufculus depreflbr labii inferio-

ris, and platyfma myoides, and integuments.

Anteriorly, it receives feveral branches from the mufcles of

the larynx, fterno-hyoidsei, thyro-hyoidsei, and from the in-

teguments; and below the larynx, it receives communicating

branches from the jugularis externa anterior of the other fide.

Pofteriorly, it receives, i. A large branch on the fide of the

upper part of the larynx, which communicates with the jugu-

laris interna ; and likcwlfe with a large ftiort branch of the

jugularis externa pofterior". 2. A fmall branch, which has the

fame communication, but which is not always to be found.

3. Another fmall branch a little below the lower jaw, which

communicates with the jugularis externa pofterior. The trunk

of the vein thus formed fometimes runs down to open into the

fubclavian
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fubclavlan vein ; but moft commonly it opens into the com-

munication of the temporal vein, a little below the jaw.

Fena jugukris externa^ fivefuperior. The pofterior or fupc-

rior external jugular vein runs down from the fide of the head,

&c. receiving large branches from the neighbouring parts.

This vein is at firft formed by a branch called vena tempo*-

ralisy which receives the blood from the temples and lateral

parts of the head, and likewife from fome part of the occiput

and forehead. The temporal vein has fometimes two infer-

tions, one into the jugularis interna, and the other into the

jugularis externa.^

The temporal vein of one fide communicates above, with its

fellow on the other fide ; before, with the vena frontalis 5 and

behind, with the vena occipitalis. Oppofite to the car, it re-

ceives a large branch ; one ramus of which runs under the

lower edge of the zygoma, and then returning, communicates

with another ramus from the fame jugularis, a little below

the condyle of the lower jaw, forming a kind of areola of a

roundifh form.

Behind this condyle, it receives branches from the tem-

poral mufcle, from the neighbouring parts of the upper jaw,

and from the infide of the lower jav/, almoft in the fame man-
I

ner as the arteries are fcnr out.

Only one of thefc brandies comes from the mufculus tem-

poralis and pterygoida;i *, com municating with a branch from

the maflcter in its palTige.

Having reached a little lower, it pafies through the parotid

gland, receiving a large branch, which communicates with an-

other branch common to the internal and anterior external

jugular veins. Sometimes areolae are formed, through which

the nerves pals. Thefe open into the trunk by feveral branch-

es. Under the angle of the lower jaw it forms communica-

tions with the anterior external jugular.

The trunk of the external jugular vein, now formed of the

external.
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external, maxillary, or facial, and of the temporal vein, runs

down between the mufeulus platyfma myoides and fterno-ma-

ftoideus, being covered by the former, and crofling over the

latter. In this courfe it receives pofterioriy the vena occipita-

lis, which comes from the different parts of the occiput, and

fometimes runs into the vena vertebralis or axillaris, &c. It

likewife receives a fmall vein, which comes out of the crani-

um by the pofterior maftoid hole from one of the lateral fi-

nufes. This branch goes fometimes into another vein.

After receiving a branch from the fcapula, called mufcularis

orfuper^humeralisy it ends in the fubclavian on the fame fide,

fometimes in the axillaris, and fometimes in the union of thefe

two veins. The right and left do not always end in the fame

manner ; for fometimes the right goes into the fubclavian, and

the left into the internal'jugular, on the fame fide.

At the lower part of the neck it receives the vena cervicalis,

which comes from the vertebral mufcles of the neck. This

vein communicates with the humeralis by feveral areoliCi or

venal mafhes ; and they are both ramified in different manners.

Thefe ramifications and cornmunications are in part cover-

ed by the mufeulus trapezius, and communicate likewife with

fome branches of the vena occipitalis, and with a branch of

the fuperior intercoftal vein, which perforates the firfl inter-

coftal mufcle.

At its termination, it receives, pofterioriy, a principal

branch from the mufcles which cover the fcapula and joint

of the humerus, commonly called vena mufcularisy and which

might be named fiiper^humeraUs,

Vena jiigularis interna* The internal jugular vein is the

largeft of all thofe that come from the head 5 though not fo

large as it feems to be when injefled.

It is a continuation of the lateral finus, which, after getting

through the foramen lacerum of the bafis crani, bends a little,

and forms a fort of varix, which fills a thimble-like cavity in

the
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the temporal bone. From this it runs along the lides of the

vertebrae of the neck, by the edges of the longus colli, and

palTes behind the fterno-maftoidaeus and omo-hyoidaeus, which

it crofles, and ends in the fubclavian vein. At the top of the

neck It receives fmall twigs from the pharynx and neighbour-

ing mufcles.

Farther down it receives anotker branch, which comes from

the occiput. This branch communicates with another of the

vertebralis, and, through the pofterior maftoid hole, with the

lateral finus of the dura mater. This communication is fome-

times by anaftomofis with a branch of the external jugular,

or of the cervicalis.

Nearly oppolite to the os hyoides, the internal jugular re-

ceives another branch, which comes from the parotid gland

and angle of the lower jaw, where it communicates by other

branches with the two external jugulars. This firft branch

receives others from the mufcles of the os hyoides and neigh-

bouring parts.

About two fingers breadth lower than the former, it re-

ceives a middle-fized branch, which comes laterally from the

larynx, and may be named vena guttiiralis.

This guttural vein is formed chiefly of three branches ; the

loweft of which comes from the thyroid gland and neighbour-

ing mufcles ; the middle branch from the larynx, mufculi

thyroidsei, &c. ; and the third runs downward from the

great communication between the two jugulares already men-

tioned. In this, however, th^e is fome variety, and fome-

times the left guttural vein goes into the axillaris.

The lafl: branches which it receives are fmall, and come

from the thyroid glands.

Vena vertebralis* fhe vertebral vein accompanies the arte-

ry of the fame name, fometiraes in one trunk, fomerimes in

feveral ftems, through all the holes of the tranfverfe apophy-

fes of the vertebrse colli, ail the way from the great foramen

VoL. in, X ^occipitale,
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occipitale, after communicating with the occipital veins and

fmall occipital finufes of the dura mater.

At firft it receives the veins from the vertebral finufes,

which are rather numerous, and placed one above another, all

the way from the occiput downwards, communicating freely

with each other and with thofe on the oppofite fide ; and at

the foramen magnum occipitis, there is a communication be-

tween them and the occipital finufes of the dura mater.

At the top of the neck it receives a branch, which comes

through the pofterior condyloid hole of the os occipitis from

the lateral finus of the dura mater j but we cannot always

difcover it.

As this vein runs through the holes in the tranfverfe apophy-

fes, it receives branches anteriorly from the anterior mufcles

of the neck, and from the fmall anterior mufcles of the head.

Other branches come likewife from the mufculi tranfverfa-

les and vertebrales colli at the back part of the neck.

About the third or fourth vertebra of the neck, the verte-

bral vein fends off a branch, which pafles out between the ver-

tebrae, and carries down part of the blood from the neck : this

communicates again with the trunk of the vertebral vein, or

with the fubclavian.

The trunk of the vein afterwards runs down through the

holes in the tranfverfe proceffes of the vertebrae colli, receiv-

ing branches in its paflage from the neighbouring mufcles^ At

the under part of the neck it leaves the vertebrae, and ends ia

the upper and back part of the fubclavian vein.

§ 3. Veins of the Superior Extremities,

The veins of the extremities run In two fets, one following

the arteries, the other running immediately under the fkinj

we fliall trace them from their origins to their terminations in

the fubclavian vein.

In
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In general, the external or fupcrficial veins of the fore-arm

are larger than the internal
; but they are accompanied only

by fmall arteries : Whereas the deep veins accompany large

arteries.

Vena bafilica. This vein takes its origin by feveral branches

which come from the convex fide of the carpus j one of which

named by the ancients falvatellaf comes from the fide of the

little finger next the ring-finger, having firfi: communicated

with the cephalica, by means of the venal areolse confpicuous

on the back of the hand. In the other fingers this vein fol-

lows nearly the fame courfe with the artery.

After receiving thefe branches, it runs along the ulna, be-

tween the integuments and mufcles, a little towards the outfide,

by the name of cubitalis externay communicating with the veins

called profunday fatellitesy and cephalica. Near the inner con-

dyle, it receives a branch which runs up along the infide of

the fore-arm, near the ulna, communicating with the mediana

major. Having reached the Inner condyle, it receives a vein

called mediana bafUcUy which opens into it obliquely.

' Afterwards the bafilica runs up along the infide of the os

humeri, between the mufcles and integuments, forming many

communications with the vena profunda, fatellites, and ce-

phalica, and receiving branches from the mufcles and integu-

ments.

Below the neck of the os humeri, near the hollow of the

axilla, the bafilica receives two or three confiderable veins

which come up from the fides^of the brachial artery.

Thefe veins, which often terminate in the profunda fuperi-

or, communicate with the bafilica and cephalica. They fol-

low the courfe of the trunks of the arteries, and have the fame

names. At that part of the elbow where the artery divides

they unite, but afterwards feparate and reunite feveral times,

furrounding the trunk of the brachial artery at difierent dif-

X 2 tances.
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tances, and cornmnnicating freely with each other. Thefe

veins might be called vencefatellites arterice brachialis.

Behind the tendon of the pe£loralis major, the bafilica re-

ceives a confiderable branch, which runs up in company with

the trunk of the brachial artery from the neighbouring muf-

cles on both fides. This vein is named profunda brachiiy or

profunda fuperior* ^

It receives at laft, under the head of the os humeri, a large

branch, which pafTes almoft tranfverfely round the neck of

that bone, from behind inward, and from within forward,

coming from the mufcles on theoutfide of the fcapula, particu-

larly the deltoldes, and communicating with the venx fcapu-

lares externse. This branch may be named vena fub*humeralis

or articularisy as the artery is which lies in the fame place
; both

of them having much the fame courfe.

This articular veip receives two principal branches
;
one

of which runs along the infide of the bone, from which, and

from the periofteum, it gets fmall veins. The other lies at

the middle of the arm between the bone and the biceps, and

communicates with the cephalica.

The bafilic vein haying reached the fide of the head of the

os humeri, terminates in the trunk of the vena axillaris, which

may be confidered as a continuation of it.

The ancients termed the bafilic vein of the right arm the

vein of the liver

^

or vena hepatica brdchii

;

and that of the left

arm, the vein of thefpleeUy or vena fplenica brachii. It has

fometimes a double termination, by a branch of communica»

tion with the trunk of the axillaris.

Vena cephalica The vena cephalica receives, at the extre-

mity of the radius, branches which correfpond with thofe of

the radial artery. Thefe branches form numerous areolae,

which communicate freely with each other.

A particular branch comes into it, which runs more or lefs

fuperficially between the thumb and metacarpus, by the name

of
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of cephalica poUicts* The areolse receive branches from the

interofTeous mufcles and integuments, and communicate with

the vena falvatella.

From the under part of the fore-arm the trunk of the vein

runs along the radius between the mufcles and integuments,

receiving branches from both Ikies, which communicate with

other branches of the fame vein, and with fome of the bafili-

ca, forming areolse much in the fame manner as we fhall af-

terwards find the faphena does in the lower extreniity. That

part of the vein which lies on the fore-arm may be looked

upon as a radialis externa.

Having reached a little below the fold of the arm, it re-

ceives a large branch, which may be called mediana cephalica*

This comes up obliquely from the middle of the fold of the

arm, under the integuments, and over the tendon of the bi-

ceps. Thefe two medianae are fent off in an angle, the apex

of which is turned downward. The mediana cephalica fome-

times receives a long branch called radialis interna^ which,

lies almoll: parallel to the radialis externa.

The two median veins are fent off from a trunk which may

be called mediana majqr, or longa^ to diftinguifh it from the

other two. This trunk runs up from the fore-arm between

the cephalic and bafilic veins, communicating with both in

its paffage by many branches. At the part where it fplits in-

to the two branches already named, a branch opens into it

called vena cubiti profunda. This comes from the neighbour-

ing mufcles, after having communicated with the other veins

of the fore-arm.

A little below the external condyle of the os humeri, it

receives a branch pofteriorly, which comes down between the

mufculus brachialis and the upper portion of the fupinator lon-

gus, after bendingbetween the os humeri and anconieus exter-

fius, and communicadng with fome branches of the bafilica.
•

The cephalica runs ne^^t up along the outer edge of the

' external
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external portion of the biceps ; communicating feveral times

with the vena bafilica, and receiving fmall rami on each fide,

from the neighbouring mufcles, fat, and fkin. Some branch-

es go into its upper part, which lower down were fent off

from its trunk.

It runs afterwards between the deltoid and large pedloral

mufcles, communicating in its paffage with a branch called

fmall cephalic

i

and terminates in the vena axillaris.

Vena axillaris. This vein, formed by all the veins from the

fuperior extremity, receives, above the axilla, the vense thora-

cicae ; one of which is fuperior, called alfo mammaria externa ;

and the other inferior- It likewife receives rami from the

mufculus fubfcapularis, teres major, teres minor, fupra-fpi-

natus, latiffimus dorfi, ferratus major, peftorales minor et

major, and from the glands of the axilla ; and fometimes

communicates by a fmall branch with the vena bafilica.

Afterward, the laft veins which it receives are the mufeu-

lares, which come from the middle portion of the mufculus

trapezius, from the angularis, infra-fpinatus, and fubfcapu-

laris 5 and as fome of thefe branches came from the fhoulder

exteriorly, others interiorly, the vense fcapulares are diftin-

^uifhed into external and internal.

The axillary vein, having received the branches mentioned

above, palTes between the firft rib and the clavicle, where it

gets the name offubclavian ; it then pafles before the anterior

portion of the mufculus fcalenus ; while it lies in the neck, it

receives the branches already deferibed, from the head, neck,

and upper part of the thorax ; and at laft meets with its fel-

low on the oppofite fide, to form the vena cava fuperior.

§ 4. Veins of the Thorax.

Vence peHorales internee. The pe.£toral|6 internse, are fmall

veins difpofed in pairs toward the right and left fide, behind

the
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the fternum and parts near It, including the diaphragmaticae

fuperiores, or pcricardio-diaphragmatlcje, mediaftinse, mam-

marise internae, thymicae, pericardiac, and gutturales or tra-

cheales.

All thefe fmall veins are divided into right and left ; and *

thefe are both diftributcd much in the fame manner; but

they differ in their terminations, becaufe of the inequality in

the bifurcation of the cava fuperior.

The right vena mediaftina opens anteriorly into the trunk

of the fuperior cava, a little above the termination of the

azygos ; the left goes into the fubclavian.

The right fuperior diaphragmatica, or pericardio-diaphrag-

matica, goes anteriorly to the union of the two fubclavian

veins, or beginning of the fuperior cava ; and is formed by

feveral branches from the upper, fore, and back parts of the

pericardium, communicating with thofe of the left diaphrag-

matica, and accompanying the nerve of the fame name. The

left fuperior diaphragmatica goes into the left fubclavian a lit-

tle below the termination of the mammaria.

The right internal mammaria arifes from the upper and

back part of the re<fi:i mufclcs of the abdomen '; here it com-

municates with the epigaftric vein by feveral fmall branches.

It paffes afterwards into the thorax under the cartilage of the

laft true rib, and receives fmall branches from the mediafti-

num, while others come through the integuments from be-

tween the ribs. At the upper furfacc of the diaphragm it

receives a branch which communicates with the diaphragma-

tic veins. The trunk thus formed, runs up within the tho-

rax, behind the cartilages of the ribs, near the edge of the

fternum, in company with the artery of the fame name ; and

terminates at laft in the beginning of the vena cava fuperior,

but frequently in the fubclavian vein.

The left internal mammaria terminates anteriorly in the

left
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left fubclavlan, oppofite to the cartilage or aoterlor extremi-

ty of the firfl: true rib.

The right vena thymica, when it terminates feparately^

goes into the union of the two fubclaviae ; and when it is

wanting, the thymus, from whence it takes its name, fends

branches to the gutturalis or fome other neighbouring vein.

The left vein of the fame name goes to the left fubclavian,

almoft oppofite to the fternum.

The right pericardia Teems to go rather into the termina-

tion of the right fubclavian, than to the trunk of the fuperior

cava ; but in this there are many varieties. It comes from

the upper fide of the pericardium, and ,other neighbouring

parts. The left pericardia goes fometimes into the left fub-

clavian, before the mammaria ; and fometimes into the mam-

maria or diaphragmatica fuperior on the fame fide.

The right gutturalis or trachealis goes into the upper part

of the union of the fubclavije, above the mammaria of the

fame fide, fometimes more backward, and fometimes into the

fubclavia. ' It colmes from the glandulse thyroidseoe, trachea

arteria, mufeuli fterno-hyoidsei, thymus, and glandules bron-

chiales. It communicates by lateral branches, more or lefs

contorted, with the internal jugular vein ; and fometimes,

by another branch, with a fmall vein, which the internal ju-

gular receives from the glandula thyroides. The left guttu-

ralis goes into the upper or pofterior part of the left fub-

clavian near its termination.

The fmallefi: internal pedtoral veins do not always termi-

nate feparately, but have fometimes a fmall common trunk,

efpecially on the right fide ; and of all thefe fmall veins, the

mammaria interna is the moft confiderable.

Vena azygos^ and vena hitercqftales. The vena azygos, or

fine pari, is very confiderable, and arifes from the lower fide

of the thorax internally.

Tor at the back part of the diaphragm, it communicates, by

a
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a very fenfible anaftomofis, fometimes with the vena renalis,

fometimes with a neighbouring lumbar vein, fometimes im-

mediately with the trunk of the cava inferior, and fometimes

otherwife.

Winflow has feen this vein extremely large, refembling the

trunk of the inferior cava, from the origin pf the renales to

the diaphragm ; the true cava being through all this fpacc

very narrow, or of the fize of an ordinary azygos.

From the left fide of the thorax it runs acrofs the fpinc,

and afterwards afcends on the right fide of the vertebra dorfi

and aorta, and before the intercoftal arteries.

At the top of the thorax it is bent forward over the origin

of the right lung ; forming an arch which furrounds the

great pulmonary veflels on that fide, as the arch of the aorta

does thofe of the left fide, with this difference only, that the

curvature of the azygos is almoft directly forward, whereas

that of the aorta is oblique. It opens pofteriorly, a little ar

bove the pericardium, into the top of the fuperior cava.

To the above defcription of this vein we may add the fol-

lowing :

The azygos begins at the under part of the thorax, re-

ceives a large branch, which perforates the mufcles of the

abdomen : after having been ramified between their different

planes, it communicates with the like ramifications of the laft

or two laft intercoftal veins.

Sometimes it receives the vena diaphragmatica inferior, and

alfo a branch formed by the firft ven^e lumbares dextrse.

Thefe communications between the laft intercoftal and firft

lumbar veins are very irregular,^ being fometimes by a feries

of oppofite angles, fometimes by areolse, fometimes by a re-

ticular texture, See. Sometimes the extremity of the vena

azygos communicates either mediately or immediately with

the vena adipofa, and even with the vena fpermatica.

VoL. III. y The
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.The azygos receives likewlfe the left intercoftal veins, but

feldom the whole number*, for the fuperior veins go com-

nionly into the left fubclavlan, by a vein fomewhat hnlilar to

the azygos, but much fmaller. The inferior intercoftal

veins, to the number of ftx or feven, more or lefs, run over

between the aorta and vertebrae ; from ‘ the fubftance of

which, and from the celophagus, they receive capillary twigs

in their way to the azygos.

Sometimes the lower left intercoftals pafs into a common

trunk, which runs up along the left fide of the vertebrie, and

then crofles over behind the aorta to open into the azygos,

Sabbatier calls this trunk the demi az^gos^

There is fometimes an entire azygos on the left ftde, which

opens into the arch of the ordinary azygos.

As the azygos runs up in the right fide of the thorax, it

receives the inferior intercoftal veins on that fide, one coming

from each feries ofintercoftaf mufcles. Thcfe veins run a-

iong the lower edges of the ribs, after having perforated the

mufcles by branches wdiich come from the pofterior and ex-

ternal part of the thorax.

They communicate with the vense thoraclcae, and moft

commonly with the mammaria interna ; and laftly, more or

lefs with each other, by perpendicular branches, near the

pofterior extremities of the ribs.

Afterwards the azygos admits into the extremity of the

arch which it forms before it terminates, a trunk common to

two or three fmall veins, called intercojlales fuperiores dextray

which bring back the blood from the firft three feries of inter-

coftal mufcles, and from the neighbouring part of the pleura*

Thtfe intercoftal veins cornmunlcate with other branches

which come through the intercoftal mufcles from the ferra-

tus fuperior pofticus, ferratus major, &c. and they run along

tiie iiuerftices between the ribs, communicating with the ve*

nac mammariac.

They
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They likev/Ife take in branches from the vertebral mufcles

and canal of the fpine, where they communicate with the

venal circles or finuTes, which bring back the blood from

the medulla fpinalis.

LaftiVj the vena azygos receives two or three fmall veins

into the top of the arch, one of which comes from the afpera

arteria ; the others partly from the afpera arteria, and partly

from the bronchia, by the name of ven<s hronchialesy accom-

panying the ramifications of the bronchial artery. It opens

, at laft into the back part of the fuperior cava, a little above

the pericardium.

Vena fubclaviana. The fubclavian vein is formed chiefly

by veins from the head, neck, and arms. It.paflcs over the

infertion of the anterior fcalenous mufcle, between the cla-

vicle and firft rib.

The right fubclavian, ^vhich is the fliortefl: of the two*

commonly receives four capital branches, viz. the juguiaris

externa, juguiaris interna, vertebralis, and axillaris, of which

laft the fubclavian may be looked upon as a continuation.

The left fubclavian being longer than the right, becaufethe

vena cava, into which both open, lies in the right nde of the

thorax, receives firft the four capital branches correfponding

with thofe already mentioned, as going into the right fubcla'

vian. Next to ihefe, it receives a vein, fomewhar fimilar to

the vena azygos, called intercojiaiis ftper'ior-, which is formed

of branches coming fometimes from five or fix of the fuperior

intercoftal mufcles, -&c. thefe communicate with the other

intercoftals. The intercoftalis fupeiior receives the left bron-

chial vein. The fubclavian receives alfo the fmail veins cor-

refponding with thofe of the right fide, going Into the trunk

of the fuperior cava, viz. the mediaftina, pericardia, dla-

phragmatica fuperior, thymica, mammaria interna, and tra-

chealis. And befides all thefe, it receives the termination of

the thoracic du<ft, to be afterv/ards deferibed.

y After
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After admitting the branches mentioned above, the two

venae fubclavianae unite at the upper end of the thorax, near

the cartilage of the firft rib, and form the vena cava fupc-

rior, which receives the vena azygos, and runs down about

an inch, fomewhat inclining to the right fide *, at this part

it enters the pericardium, and defcends nearly in a diredl

courfe for about two fingers breadth in an ordinary fized

pcrfon, being fituated on the right fide of the aorta, but a

little more anteriorly. It opens at laft in the upper part of

the right auricle.

j, 5. S^^eins of the Chylopoietic and ajjijlant Chylopoietic Vifcera^

Vena mefaraica minors or hamorrhoidalis interna. The blood

fent out by the cseliac and two’mefenteric arteries is returned

by veins, which, as in other parts of the body, are much lar-

ger than the arteries.

A branch runs up from the re(Sl:um and left portion of the

colon. The beginning of this branch commui^i^ates with o-

ther h?emorrhoidal veins at the end of the re<ftum. The ra-

mifications of this vein are very numerous, furrounding the

inteftines, and forming arches like thofe of the arteries. It

feems likewife to communicate by fome capillary twigs with

the left fpermatic vein.

This vein has been named hamorrhoidalisy from the tumours

called hamorrhoides^ which are often found at its beginning

next the anus. The word interna is added to diftinguifli it

from the haemorrhoidalis externa, which goes to the vena

hypogafirica, but communicates with the interna by capillary

ramifications. The name of mefaraica minor to it very

well, becaufe of its fituation with refpeft to the inferior me-

fenteric artery, wdiich is alfo Icfs than the fuperior.

After
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After returning the blood from the parts already mention-

ed, it unites with a part of the branch defcending from the

left part of the arch of the colon. This is formed by many

ramifications which communicate with a branch of the great

mefaraica, with the ramifications of the gaftro-epiploica fi-

niftra, and with thofe of the neighbouring epiploica.

At a fmall diftance from its termination, it receives from

the duodenum a vena duodenalis, which is fometimes more

confiderable than one which palTes into the great trunk of the

vena portse.

The fmall mefaraic vein is one of the three principal

branches of the vena portse, opening commonly into the ter-

mination of the vena fplenica, and fometimes into the begin-

ning of the great trunk of the vena portse.

Vena fplenica. The fplenic vein is one of the three great

branches of the vena portse, and may be faid in fome mea-

fure to be a fubordinate trunk of that vein. It runs tranf-

verfely from the left to the right fide, firft along the lower

fide of the pancreas, near the pofterior edge, and then under

the duodenum.

In this courfe it receives feveral veins, viz. the vena coro-

naria ventriculi, pancreaticse, gaftrica, or gaftro-epiploica

finiftra, and epiploica finiftra. It likewife often receives the

hsemorrhoidalis interna, already deferibed.

The vena fplenica begins by branches which run in a

winding courfe, after running through the whole length o£

the fpleen, almoft in the fame manner as the fplcnetic artery.

It is into the moft pofterior of thefe branches that the veins

are received from the great extremity of the ftomach, for-

merly known by the name of vafa brevia^ which communi-

cate with the coronaria ventriculi and gaftrica finiftra.

In its paflage it receives, at the fmall extremity of the pan-

creas, a vein called epiploicafmijira^ becaule it comes from the

l^fi fide of the omentum, where it communicates with the hse-

morrhoidalis
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morrhoidalis mterna. When this vein is wanting, the branch

of the left gaftrica fupplies its place. It fometimes goes to

the moft anterior branch, which the fplenica receives from

the fpleen.

The left gaftric or gaftro-epiploic vein, coming from the

convex fide of the great extremity of the ftomach, goes into

the left extremity of the pancreas.

In its pafiage, it receives feveral branches from both fides

of the fiornach, which are diftributed by numerous ramifica-

tions, forming many areolae, and communicating with the

branches of the coronai*ia ventriculi.

The venae pancreaticae are feveral fmall branches fent into

the fplenica from the under edge of the pancreas. There are

other fmall pancreatic veins which do not open into the fple-

nica, 2LS will be found in tiie defcription of the gaftro-colicaj

one of the branches of the great mefaraic trunk.

The coronaria ventriculi, fo called becaufe it furrounds

more or lefs the upper orifice of the ftomach, runs along the

fmall arch of that vifcus from the pylorus, where it joins and

becomes continuous with the vena pylorica. In its palTage, it

receives feveral rami from the fides of the ftomach, which

there form numerous areolse, and communicate with the veins

of the great arch.

It terminates very often in the beginning of the fplenica,

and fometimes in the left fids of the beginning of the great

trunk of the vena portce, behind the hepatic artery ; and in

that cafe it is the moft confiderable of all the fmall veins that

go into the great trunk.

’ Fena mefaraica major. The blood is returned from moft of

the branches of the fuperior mefenteric artery by a vein called

mefaraica or mefaraica majors which runs up to the inferior

vena portse, and appears in fome mealure to form it. As it

runs along it forms an arch almoft like that of the artery,

which is likewlfe ramified on both the concave and conveJc

fides 5
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litles ; but not fo regularly: returning the blood from the

fmall inteftines, the caecum, and right portion of the colon.

Into the concave fide of the mefaraic vein, pafles a branch

called by Riolan vena ccecalis^ which runs from the beginning

of the colon, crofling one of the branches of the fuperior

mefenteric artery.

This csecal vein is formed by two arches, the uppermofl of

which communicates with the lower branch of the vena gaftro-

colica ; the other receives ramifications from the inteffinum

ccecum and appendicula vermiformis, and communicates be-

low with other branches of the great mefaraic vein.

Afterwards the trunk of the mefaraica paiTes over the fu-

perior mefenteric artery, to which it adheres very clofely
; but

previous to this it receives feveral branches into the convex

fide of its arch almofi; in the fame 'manner with the artery;

but with this difference, that frequently the branches do not

end immediately in the vein in fo great numbers; and each,

of, them is formed by many more ramifications.

The trunk of the great mefaraic vein receives fometimes op-

pofite to the gafirica, a particular branch from the omentum,

called epiploica dextra. But almofi: immediately after it de-

feends over the mefenteric artery, it gets the addition of two

large branches very near each other, which pafs behind and

under the artery, coming from the jejunum and part of the

ilium by numerous ramifications, which form arches and a-

reolse like thofe of the artery.

The trunk of the great mefaraic vein running farther, re-

ceives a vein which may be called gajlro-colica

;

this is formed

of two branches, one fuperior, the other inferior.

The fuperior branch of the vena gafiro-colica receives the

gaftrica, or gaflro- epiploica dextra, which comes from the

great curvature of the fiomach, communicating with the gaf-

trica finiftra. It alfo admits fmall veins from the head of the

pancreas. In its paiDge, it gets iikewife branches from the

ftomach



176 OF THE VEINS. Part VI.-

ftomach and omentum, and communicates with the pylorica,

coronaria vcntriculi, &c^ and fometimes it receives the pylo-

rica.

The inferior branch of the vena gaftro-colica, which may be

called colica dextra^ comes from the upper part of the colon^

and then from the right portion of that inteftine, where it is

divided archwife, and communicates with the great branch

of the colica anterior, and with a branch of the vena cseli-

calis.

The laft particular branch running into this trunk is called

by Riolan vena colica. It opens into the anterior part of the

trunk, before it joins the artery, and comes directly from the

middle of the colon ;
and here it is formed of branches from

the right and left, which communicate with others by arches.

On the left fide it communicates with the fuperior or defeend-
I

ing branch of the hsemorrhoidalis, and on the right, with the

former branch of the meferaica.

The vein, after having been diftributed like the artery, runs

through thofe parts of the mefentery and mefocolon which

belong to the fmall inteftines, the caecum, and right portion

of th<* colon ;
it pafies next over the trunk of the arteries,

receiving in its way the fplenic vein, and terminates at laft in

the vena portse.

The vena portae inferior appears to be a continuation of the

trunk of the vena meferaica major. The fplenica is a capital

branch of that trunk ; and the haemorrhoidalis interna has

fometimes a common termination with the fplenica, and fome-

times Is no more than a branch of that vein. In fome fubjedls

the meferaica major and fplenica appear to end by an equal

union in the trunk of the inferior vena portae, and in others

the haemorrhoidalis ends in the very angle of that union.

Vena portae. The inferior vena portae, after being formed

of the fplenic and mefenteric veins, receives into its trunk fe-

yeral fmall rami, which are commonly the venae cyfticae, he-

patitja
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patica minor, pylorica, duodenalis, and fometimes the gaftri-

ca dextra, and coronaria ventriculi.

All thefe fmall veins fometimes end feparately ; and fome-

times part of them go into the vena poftse by fmall common

trunks. It Ibmetimes happens that feveral of them do not go

immediately into the trunk of the vena portse, but into one of’

the branches which form it^

The trunk compofed.of the two mefenterics and fplenic

veins, palling on, receives the vena gaftrica, or gaflro-epiploica

dextra, and the corpnaria ventriculi, but thefe often go into

fome of the larger branenes.

The duodenal vein, commonly called vena inteftinalis^ goes

into the great trunk near the cyfticje, and fometimes into the

fmall common trunk of thefe veins. It comes chiefly from

the inteftinum duodenum, ai^d receives likewife fome rami

from the pancreas. There is anpther vein called alfo duodena-

lisy which terminates in the gaftrica of the fame fide.

The vena pylorica terminates in the great trunk, almoft op*

polite to the end of the cyfticae, and fometimes goes into the

right gaftrica. It pafles over the pylorus from the Ihort arch

of the ftomach, where it is joined by anaftomofis with the co-

ronaria ventriculi.

The cyftic veins run along the veficula fellis from its bot-

tom to its neck ; and as they are commonly no more than two

in number, they are called cyjiica gemellcey a name given like-

wife to the arteries which accompany them. They go into

the right fide of the great trunk near its end, fometimes fepa-

rately, fometimes by a fmall and very Ihort common trunk.

The fmall hepatic vein is commonly a branch of one of the

cyft;icse, or of their common trunk.

The large trunk of the vena portae inferior or ventralis, is

fituated under the lower or concave fide of the liver, and join-

ed by an anaftomofis to the finus of the vena portse hepatica,

between the middle and right extremity of that finus, and con-

y^^L. III. Z lec^uently
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fequently at a good diftance from the left extremity. From

I

thence it runs up a little obliquely from left to right, behind

or under the trunk of tlie arteria hepatica, its length being

about five fingers breadth.

At the head of the pancreas, this trunk maybe faid to begin

by the three branches already deferibed.

The laft portion of this vein may be termed vena porta he-

paticay fuperior or minor, the trunk of which is commonly

known by the name offtnus vena portarum. The other por-

tion may be called vena porta ventralisy inferior or major.

The vena portae may be confidered as made up of two large

veins, joined almoft endwife by their trunks, from each of

which the branches and ramifications go out in contrary or

oppofite dire£tions. One of thefe parts comes from the fto»

mach and intefiines, with the fpleen and pancreas, and has;

been already deferibed ; the other goes to the liver,

6. Veins of the inferior Extrentities

»

The blood is returned from the inferior extremities by a

fuperficial and deep fet of veins, in a manner fomewhat fimilar

to that which we have deferibed in the fuperior extremities.

Of the fuperficial veins we find one called faphena majors and

another CdMtd Japhetia minor* The deep veins have the fame

names with the arteries which they accompany.

Vena faphena major. This begins at the great toe, then runs

between the firft two metatarfal bones, irregularly under the
^

fkin towards the inner ankle.

At the great toe it receives a kind of tranfverfe arch over

the metatarfus, which communicates by feveral branches with

an arch lying ora the joint of the tarfus, and gets others

from the toes. This arch receives likewife another branch,

which runs down behind the outer ankle, having communi-

pted with the ^ena tibialis externa,

plJder
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• Under the inner ankle it receives a branch inward and for-

ward, which runs under, and in fome meafure accompanies,

the anterior tibial artery. Interiorly, it receives another

branch at the fame place, which pafles up from the foie of

the foot, communicating with the external tibial vein by irre-

gular arches. This in its paiTage receives branches from the

toes.

At the lower part of the tibia, the faphena receives a edn-

fidcrable branch, which runs obliquely from the outer ankle,

being formed of feveral rami, which communicate with each

other, and with the trunk of the faphena.

A little higher, it likewife receives from the fore-part of

the tibia fome branches coming from the periofteum and

bone, and communicating with other branches to be de-

feribed.

Afterwards the trunk of the great faphena runs upon the

infide of the tibia, lying always near the Ikin j at the middle of

the tibia, a vein forms an arch which communicates at both

ends with the trunk of the large vein. A branch running up

from the outer ankle along the integuments of the tibia, and

communicating with the faphena, pafles into this arch. At

the upper part of the bone, it receives branches forward, out-

ward, and backward.

The anterior branches come from the integuments on the

upper part of the leg 5 the pofterior, from thofe which cover

the gaftrocnemii, and communicate with the little faphena j

and the external branches come from the fat and integuments.

From the leg the faphena paflfes along the inlide of the knee,

and afterwards along the thigh, as far as the middle of the far^

torius mufcle; and here it receives from the fame fide fe-^

veral branches, which in their palTage communicate with

each other.

The vena faphena paflTes afterward to the fore-part of the

thigh, having been covered in all its pafiage by fkin and fat

Z 2 only*
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only. At the groin it receives branches from the inguinal

glands and neighbouring parts : thefe form free communica-

tions with each other. It opens at laft into the top of the fe-

moral vein.

Venafaphena minor. The vena faphena minor returns the

blood from the outer fide of the foot by many fmall branches,

which communicate freely with each other. From this part

it runs up on the outfide of the tendo Achillis ; and next be-

tween the gaftrocnemius externus and Ikin.

Immediately above and below the ham, this vein receives

branches, which likewife communicate with each other, and

with the faphena major.

At the ham, a branch forms a communication between it

and the crural vein, receiving fmall anaftomofing branches

in its afeent. It terminates at laft a little above the ham in

the trunk of the vena poplitea.

Vena tibialis anterior. From the extremities of the anterior

tibial artery, the correfponding vein returns, firft by a number

of origins : but thefe, at the bottom of the leg, unite into one

trunk ; which, however, foon fplits again into two or three

branches, that furround the artery at different diftances by

fmall communicating circles. A particular branch which

communicates with the vena tibialis pofterior, perforates the

interolfeous ligament from behind forward, and opens into

the trunk of the vein at the bottom of the leg.

At the upper end,of the leg the vein receives fmall fuperfi-

cial branches from the head of the tibia and fibula, which

come from the joint of the knee, communicating there with

lateral branches of the vena poplitea. It then perforates the

head of the interoffeous ligament, and terminates in the vena

poplitea.

Vena tibialis pojierior. From the foie of the foot the venee

plantares return after being formed of feveral tranfverfe arch-

es, which communicate with each other and with the faphena,

and
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and receive ramifications from the tOe$, nearly In the fame

manner as the arteria plantaris.

The vense plantares form a trunk, which pafies on the In-

fide of the os calcis, and then behind the inner ankle as high

as the ham. At the lower part of the leg, it communicates

with a tranfverfe branch of the fapheiia, and with the anterior

tihial vein, in the manner already defcribed ; then receives

branches from the mufculus tibialis poftlcus and the long flex-

ors of the toes.

Afterward the pofterior tibial vein runs up between the fo-

leus and tibialis pofticus, receiving branches from each of

them. It is formed fomewhat in the fame manner as the ti-

bialis anterior, of two or three branches, which, as they run,

furround the correfponding artery, by fmall communicating

circles formed at different diftances.

It receives near its termination a' branch, called furalis^

from the gaftrocnemii and foleus ; and opens at laft: into the

vena poplitea, a little lower than the tibialis anterior.

Vena peronaa. The vena peronjea is likewife double, and

fomctimes triple. It runs up on the infide of the fibula, al-

moft in the fame dire^flion with the arteria peronsea, which it

likewife furrounds at different diftances, by communicating

branches after the manner of the tibialis pofterior, and like it,

onds in the vena poplitea.

It runs up from the foot to near the joint of the knee, cora-

launicating feveral times with the tibialis pofterior, and re-

ceiving ramifications from the neighbouring portions of the

mufeuli peronjef and long flexors of the toes.

The firft of thefe communications make the vense plantares,

in fome fubjeds, to appear rather to go into this vein, than in-

to the tibialis pofterior, where they commonly terminate;

Vena poplitea. The vena poplitea, formed of the three large

veins laft defcribed, but appearing to be a continuation of the

tibialis pofterior, runs up immediately behind the tnufcle of

the
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the fame name ; at the lower part of which it receives feveral

ramifications from each fide, which divide and unite again in

different ways and degrees before they terminate.

Near the internal condyle of the os femoris, the poplitca re»

ceives fome lateral branches from the extremities of the neigh-

bouring mufcles, efpecially thofe of the femi-nervofus, femi-

inembranofus, &c. A branch which comes off from the trunk

a little way below, and runs along the peroneus longus, like-

wife goes into it.

It alfo receives feveral other branches ; one of which comes

laterally between the outer condyle and the biceps, having been

ramified in the fame manner with the artery. Another branch

runs up on the back-lide of the gaftrocnemii mufcles from the

' tendo Achillis *, then it goes forward, receiving ramifications

from the beginning of thefe mufcles. And now running up

between the two condyles, it receives branches from the flex-

or mufcles of the leg, from the lower and pofterior parts of

both vafli, and from the fat which lies above the interftice of

the two condyles. A little above the ham, it gets the name of

crural vein,
*

The crural vein runs up between the biceps and other flex-

ors of the leg, clofely accompanied by the crural artery ; be-

tween which and the inner condyle of the os femoris it is fi-

tuated. A little above the ham it receives the vena faphena

minor from the back part of the leg. Near about the fame

place the crural vein fends out a branch which runs up on the

fide of the trunk covering the crural artery, as high as the up-

per extremity of the vaftus internus, where it is again united

to the trunk by anaftomofes ; but fometimes this trunk takes

its origin in the upper part of the leg.

It has the name of veria fciatica from the fciatic nerve which

it accompanies. The trunk of the vein runs now up on the

thigh behind the crural artery, till it gets oppofite to the tro-

ihanter minor, where it receives the circumflcxa externa, cir’*

cumfiexa
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cumflexa interna, and profunda femoris ; the diftrlbution of

\^hich IS fimilar to that of the correfponding arteries. In this

courfe other fmall veins run in from different parts of the

thigh ; but thefe have no particular names.

About an inch below Poupart’s ligament, the crural vein

receives the faphena major; and then gets branches from the

inguinal glands, the mufculus pe^lineus, and parts of genera-

tion. Thefe are termed pudica externa^ and evidently com-

municate with internal veins of the fame name. After this

the trunk of the vein goes into the abdomen under Poupart’s

ligament, on the infide of the correfponding artery.

§ 7. Veins of the Pelvis,

Vena iliaca externa. After the crural vein gets from under

Poupart’s ligamentum, it is called vena iliaca externa; this re-

ceives feveral fmall rami from the neighbouring lymphatic

glands.

Qn the infide, after it gets into the abdomen, it receives

the vena epigaftrica ; which runs down along the back part of

the mufculi redd, from which it chiefly comes ; but receives

alfo branches from the broad mufcles of the abdomen, which,

penetrate from without inwards : near its termination, it gets

fmall branches from the conglobate glands.

The beginning of the vena epigaftrica runs downward, from

the ramifications of the mammaria, with which it communi-

cates, accompanying the epigaftric artery. At the infide of

the epigaftric vein, a branch is fometimes received from the

mufculus obturator internus, where a communication is alfo

made with the vena obturatrix.

Near the end of the former vein, the iliaca externa receives

a branch which comes down along the infide of the crifta of

the
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the os •ilium j and admits others on each fide, from the late-

ral and pofterior and lower portions of the mufculi abdominis,

from the mufculus iliacus, See, So that the external iliac vein,

lying on the pfoas and iliac mulcles, receives almoft the fame

branches with the artery of the fame name, and follows the

fame courfe.

After admitting the branches already mentioned, the trunk

of the vein joins a large vein from the cavity of the pelvis

called vena iliaca interna^, or hypogafirica*

Vena iliaca interna. The hypogafiric prTnternal iliac vein,

runs behind the artery of the fame name, making the fame

kind of arch, into which the following branches open.

Of the branches which form the hypogaltric vein, we find

firft a large branch running from the lower part of the os fa-

crum, and two or* more which come upward through the

notch of the os ilium from the buttocks, anus, neighbouring

portion of the mufculus pe^lineus, and fronri the external parts

of generation, nearly in the fame manner with the artery

'

which accompanies them.

The veins that come from the anus, are termed hcemorrhoi-

dales cxterna \ and thofe that come from the parts of genera-

tion, pudicce internee. The external haemorrhoidales commu-

nicate with the internal veins of the fame name, which go to

the vena mefaraica, one of the branches of the vena portae.

The hypogaftric vein receives branches which come into the

pelvis, above the fuperior facro-fciatic ligament ; and before

they come in, they are ramified chiefly upward and downward.

Within the pelvis it receives a large branch called vena obtU'

ratrix, which comes through the foramen thyroideum from

the obturator mufcles, addudlores femoris, and neighbouring

parts.

The vena obturatrix, after it perforates the mufcles, receives

branches exteriorly from the mufculus iliacus, the fuperior part

of
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of the obturator internus, and from the os ilium, near its fym-

phyfis with the os ifchium.

Interiorly, the fame obturator vein receives another branch,

which comes from the ureters; bladder, and internal parts of

generation in both fexes. It communicates with the fperma-

tic veins, and is more t:onfideFable in woiflen than in men.

Into the pofterior or convex part of the arch, the iliac veia

receives a branch froni the fuperior lateral part of the os fa-

crum, which Comes from the mufciilus facer, or lower part of

the multifidus fpinse, and other_mufcles near it, and from the

cavity of the bone, pafliiig through the firft great hole.

A little lower, on the fame fide, it receives another, which

comes much in the fame manner with the former, through

the fecond hole.

Into the external lateral part of the fame arch, a little ante-

riorly, it receives a large branch, which runs behind the great

fciatic finus, and comes from the mufculi glutaei, pyriformis,

and gemelli. After receiving thefe different branches, it joins

the external iliac vein.

Vena iliaca communis. The hypogaftric vein, running up

in the pelvis, joins the external iliac to form the common ili-

ac vein, in the fame manner that the iliac arteries are connedl:-

ed with the aorta; but the union is about a finger^s breadth

lower than the bifurcation of the aorta.

The external Vein in adults feems to be in a line with the'

common iliac, and the hypogaftrica Only a branch ^ but in the

foetus there is a confiderable variation.

Thefe veins follow nearly the courfe and diflribution of the

iliac arteries, except that the hypogaftric vein does not receive

the vena umbilicalis. The external iliac veins lie more or lefs

on the infide of the arteries, in the manner already faid ; but

the hypogaftric veins, in the bottom of the pelvis, lie almofc

behind the arteries on the fame fide.

VoL.m. T#
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To the common trunk of the iliac veins, and fometimes ta

the origin of the iliaca externa, a particular branch comes in

from the mufculus pfoas, iliacus, and quadratus lumborum ;

fome of which communicate with the laft lumbar vein.

§ 8. Feins on the Back-part of the Abdomen and Loins,

The two common iliac veins unite to form the vena ca-

va. Into this union, and often into the end of the left iliaca,

the vena facra goes in, having accompanied the artery of the

fame name in its diftribution to the os facrum*, to the nerves

which lie there, and to the membranes which cover both fides

of that bone.

The extremity of the trunk of the vena cava, lies in fome

fubjedls behind the origin of the right iliac artery
j in others,

it is the left iliac vein which pafles there, and confequently

erodes the right iliac artery. The cava pafles up through the

abdomen on the fore -part of the lumbar vertebrae, and on the

right fide of the aorta.

It receives pofleriorly the venae lumbares ; which common-

ly end in pairs, in the fame manner as the correfponding ar-

teries go out from the aorta. Thefe may be divided into fu-

perior and inferior veins.

Their terminations vary in diflerent manners. Sometimes

the cava receives a branch from each fide below the firfl: ver-

tebra of the loins, which, like a common trunk, receives the

lumbar veins. This branch communicates with the azygos.

Sometimes a confiderable branch comes into the lower ex-

tremity of the cava, near the union, chiefly on the right fide

;

which, having run down between the bodies and tranfverfe

apophyfes of the vertebrae, receives the venae lumbares, and

communicates with the azygos.

Sometimes a like branch goes to the beginning of the left

vena iliaca 5 and having run down on that fide in the fame

' manner.
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manner, admits the lumbares. This branch likewife commu-

nicates with the azygos, and with the fuperior or defcending

ramus lumbaris.

The vense lumbares on one fide communicate by tranfveiTc

branches with thofe of the other fide, and likewife with each

other by branches more or lefs longitudinal. The firft and

fccond often go to the azygos, and' thereby they communi-

cate with the intercofial veins.

The lumbar veins come from the mufcles of the abdomen,

quadratus lumborum, pfoas, iliacus, &c. and they receive

fmall branches in their paflage from the fubftance of the bo-

dies of the vertebrae. They get branches forward from the

neighbouring vertebral mufcles, and from the canal of the

fpine, and communicate with the venal finufes in the fame

manner as the intercoftals do.

Having got as high as the arteri^e renales, the vena cava

receives the veins of the fame Jname, termed formerly vena

emulgentesy and which are the largeft of all the veins that go

to the cava inferior, from the beginning to the part where it

runs behind the liver.

The right renal vein is the fiiorteft, and runs up a little ob-

liquely, becaule of the fituation of the kidney. The left vein,

which is the longefi:, crofies on the forefide of the trunk of

the aorta, immediately above the fuperior mefenteric artery,

and both veins accompany the renal arteries.

They receive the vense capfulares which come from the

glandulx renales, and branches from the venae adipofie which

come from the fatty covering of the kidneys ; and ordinarily

the left renal vein receives the left fpermatic vein.

A little below the renal veins, the trunk of the cava receives

anteriorly the right vena fpermatica. The left fpermatic vein

goes commonly, though not always, to the left renales. Both

veins accompany the correfponding arteries.

A a 2 In
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In their pafTage, they receive feveral fmall branches on each

nde, from the peritonseum and mefentery ; where they feem

to be joined by anadomofes with the vense meferaicse, and

jconfequently with the vena portae.

They fometimes bring a confiderable branch over the iliac

mufcle, which is formed of t#o others ; one ramus runs

down from the membrana adipofa of the kidneys, the other

runs up on the laft mentioned mufcle.

About the fame height with the fpermatic vein, the inferU

or cava receives pofteriorly, in fome fubje£l:s, a branch which

runs downward, after communicating with ^the vena azygos.

Sometimes this branch goes into one or other of the renales,

and appears to be a true continuation of the extremity of the

azygos.

Behind the liver the vena cava receives the venie diaphrag-

matiese or phrenicte, which come from the diaphragm, and

appear chiefly on its lower fide, one towards the right hand,

the other towards the left. The right vein is more backward

^ and lower than the left. The left comes partly from the pe-

ricardium, and partly from the diaphragm ; and fometimes

they receive rami from the capfulae renales, which corref-

pond with branches fent out by the arterise phrenicse.

The inferior cava palTes next through the pofterior part of

the great Jfiflure of the liver, penetrating a little into the fub«

fiance of that vifeus, between the great lobe and the lobulus

Spigelii ; being, however, covered but very little, on the

backfide, by the fubftance pf the liver, after it reaches the

lobulus.

In its palTage, it receives commonly three large branches,

called hepaticay which are ramified in the liver. Some-

times there are only two, and fometimes four.

Befides thefe large branches, it receives fome other fmall

uncs^ eithej^ before, or immediately after it enters the liver;

which^

/
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which, according to fome anatomifts, anfwer to the branches

of the hepatic artery, as the large branches do to thofe of

the vena portse.

In the foetus, as the vena cava pafles by the liver, it receives

the ductus venofus, which communicates with the finus of the

vena portse, and in adults is changed to a flat ligament.

The vena cava having received thefe branches, perforates

the tendinous portion of the diaphragm and the pericardium 5

and, running about a quarter'of an inch within the pericar-

dium, opens into the under part of the right auricle.

EXPLANATIONS of Tab. XV. and XVL
,

Tab. XV. Reprefents the Heart and Bloods

The heart.

P, The aorta afeendens.

(7, A trunk from which the right fubclavlan and right carotid

arteries are fent off. (Thofe on the left fide come off fe-
*

parately.) The fubclavian artery paffes over to the arm

behind the fubclavian vein. The carotid artery runs up

to the head, partly covered by the internal jugular vein.

Z>, The facial artery, which fends off the coronary arteries of

the lips.

£, The deep temporal artery.

F, The defeending aorta.

The right common iliac artery, which divides into the

external and internal lilacs.

Hy The femoral artery, which is a continuation of the exter-

nal iliac artery.

/, The anterior tibial artery, fending branches to the forc-^

part of the leg and upper part of the foot.

I. The
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I, The frontal vein running down to form

, The facial vein.

3, Deep temporal vein.

4^ Occipital vein.

5,

The external jugular vein.

, The internal jugular vein, lying on the outer and fore

part of the common carotid artery.

7, An arch on the palm of the hand, which runs partly to

8, The radial vein, and partly to

9, The ulnar vein. The two lad veins run clofe by the lides

of their correfponding arteries.

10, The cephalic vein.

II, The bafilic vein cut. On the left fide it is entire.

12, Branches running up to form
j

13, The humeral vdn.

14, The external thoracic veins running along with their ar-

teries. fN. B. In many parts, the velTels are fo finally that

one trunk muft reprefent both artery and vein.]

15, The axillary vein.

16, The fubclavian vein, receiving the jugular and other veins

from the head and neck.

17, The vena cava fuperior.

18, Veins from the upper part of the foot, forming

19, The anterior tibial vein, which lies clofe by the fide of

the correfponding artery.

20, The venae profundae femorls.

21, The upper part of the vena faphena.

22, The femoral vein.

23, The common iliac veins, formed of the external and in-

ternal iliacs.

24, Vena cava inferior..

25, The renal veins covering the arteries.

26, The diaphragmatic veins.

Tab.

I
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Tab. XVI. Exhibits a Back-view of the. Blood-^

The occipital veflels. .
'

. .
' ^ \

The deep temporal vefTels. j

Ct The cervical veflels. . .. ' . .

The fcapiilarjr. veflels. I. . ^ ^
'

E, Fy Deep humeral hranches communicating with others ajt

the elbow. i
' -

Gy The pofterior interoflTeous veflTels.

Hy Intercoftal veflTels.
^

ly Arteriae and vense glutese.

Ky Sciatic veflTels.

Ly Arteria et vena poplitea.

My Pofterior tibial veflTels. ^

Ny Fibular veflTels. <

N. B. The veflels being fo fmall, both vein and artery* arc

reprefented by one trunk.

CHAP. VIL

the Absorbent System.

For the difeovery ofthe principal parts of this fyftem, wc

are chiefly indebted to Afellius, Pecquet, Rudbeck, Jo-

lyffe, and Bartholine. Some of the velTels of which it confifts

had indeed been feen and mentioned by their predeceflTors, but

it was in too curfory a manner to give them any title to the

difeovery. Thus the ladeals had been I'een in kids by Erali-

Rratus, who calls them arteries

y

as we are informed by Galen:

And



ABSORBENT VESSELS. Part VUm
And the thoracic dufl had been fcen by Euftachlus, who
fpeaks of it as a vein of a^particular kind *, (fee Euftachius de

Venafine Pari.)

In 1622, Afellius difcovered thofe velTels on the mefentery,

which, from their carrying a milk-like fluid, he denominated

laEleals, This difcovery being made by opening a living dog,

anatomifts were thence encouraged to make experihients on

living animals *, and Pecquet, on opening a dog in the year

1651, found a white fluid mixed with the blood in the right

auricle of the heart. Sufpedfing this fluid to be chyle, he en-

deavoured to determine how it got from the la£l:eals into the

heart : this he found was by means of the du6tus thoracicus,

which he traced from the laffeals to the fubclavian vein 5 and

thus he clearly proved the exiftence of that dudl which we

now confider as the trunk of the fyftem. Juft before this time

the lafteals had been fuppofed to terminate in the ftver *, con-

formably to the idea which the phyfiologifts of that period had

adopted about the ufe of this organ, which from {he autho-

rity of the older anatomifts, they believed was the vifeus hse-

mato-poeticum.

In the years 1651 and 1652, Rudbeck, Jolyfie, and Bartho-

line, difcovered the other parts of this fyftem, which, from

their carrying a tranfparent and colourlefs fluid, are called

the lymphatic veffeh*

After this period, Nuck, by his injeflions of the lymphatic

glands ; Ruyfch, by his defeription of the valves of the

lymphatic vcflcls ; and Dr Meckel, by his accurate account

of the whole fyftem, and by tracing tflofe velTels in many paijts

where they had not before been deferibed, greatly increafed

our knowledge of this fyftem.

Befldes thefe authors, Drs Monro and Hunter have called

the attention of the public to this part of anatomy, in their

controverfy concerning the difcovery of the office of the lym-

phatics.

Whea
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When the lymphatic veflels were firft feen and traced into

the thoracic ducV, it was natural for anatomifts to fiifpci^i

that as the lafteals abforbed from the cavity of the inteftines*

the lymphatics, which are fimilar in figure and ftrudlure,

might poflibly do the fame office with refpedl to other parts

of the body: and accordingly, Dr Gliflbn, who wrote iri

1654, fuppofed thefe veflels arofe from cavities, and that they

were abforben^s ; and Frederic Hoffman has very explicitly

confirmed the dodi'rine.- But anatomitfs in general were of

a contrary opinion ; for from experiments, particularly fuch

as were made by injections, they thought, that the lymphatic

veffels did not arife from cavities, and did not abforb, but

were merely continuations from fmall arteries. The doCtrincj

therefore, that the lymphatics, like the laCteals, were abfor-

bents, as had been fuggefied by Gliffon and by Hoffman, has

been revived by Drs Monro and Hunter, who have contro-

verted the experiments of their predeceffors in anatomy, and

have endeavoured to prove that the lymphatic vefiels are not

continued from arteries, but are abforbentSi

To this doiflrine, however, feveral obje(!n:ions have been

ftarted, particularly by Haller, (Elem. Phyf. 1. 24. § 2, 3.)

;

and it has been found, that before the doiStrine of the lym-*

phatics being a fyftem of abforbents can be eftablifhed, it muff

firft be determined, whether this fyftem is to be found in o-*

ther animals, befides man and quadrupeds. Dr Monro and

Mr Hewfon claim the merit of having proved the affirmative

of this queftion, by difcovering the lymphatic fyftem of birds|

fifti, and amphibious animals. See Phil. Tr. v. 58. and 59#

See alfo Monro on Fifties.

Section I. Of the Ah/orbenf Syjlem in General,
^ -li-.
. The abforbent fyftem confifts of the lafleals, the lymphal^

tic yeflcls, the thoracic duct, which is their common trunk,

^nd the glands called conglobate, .

. VPL. in. B b Th<3
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The la£lcals begin from the inteftinal tube, and can for

the moft part be feen in a dog or other large quadruped that

is killed two or three hours after eating, when they appear

filled with a white chyle : but they do not always convey a

fluid of this colour j for, even in a dog, if opened long after

a meal, they are found diftended with a liquor that is tranf-

parent and colourlefs like the lymph ; and in birds the chyle

is never found white, but always tranfparent ; thefe velTels,

therefore, might, with as much propriety, be called the lym^

phatics of the inteJihieSm

The lymphatic veflels are fmall pellucid tubes that have

now been difeovered in moft parts of the human body : the

fluid they contain is generally as colourlefs as water; a circum-

fiance which procured them at firft the name of du6lus aquojt^ '

and afterwards that of vafa lymphatica. The courfe of the

lymph, like that of the chyle, is from the extreme parts of

the body towards the centre, and many of the lymphatic vef-

fels lie clofe to the large blood-veflels^ If therefore a ligature

be made on the blood-vefiels of the extremities of a living a*

nimal, or of one juft dead, that ligature, by embracing the

lymphatics, will ftop the courfe of the lymph, which by dif-

tending the veflels will make them vifible below the ligature.

All the ladleals, and moft of the lymphatic veflels, open in-

to the thoracic du6t, which lies upon the fpine, and runs up

towards the neck of the animal, where it commonly opens in-

to the angle between the internal jugular and fubclavian veins

of the left fide ; and thus both the chyle and lymph are mix-

ed with the blood. If therefore a ligature be made on the

thoracic du£t immediately after killing^ an animal, not only

the lacteal, but alfo the lymphatic v'eflels, in the abdomen

and lower extremities, become diftended with their natural

fluids, the courfe of thofe fluids being flopped by the ligature.

The la^teals, the lymphatics, and the thoracic du£t, have

their coats thinner and more pellucid than thofe of the blood-

veflels.
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veflels. But although their coats are fo thin, they are very

flrong, as we daily fee on injedling them with mercury, hnce

they refill a column of that fluid, the weight of which would

burft.the blood veflTels.

The thinnefs of the coats prevents our dividing them from

one another, and thereby afcertaining their number, as wc

do thofe of the blood-velTels. But as the blood-velTela have

a denfe internal coat to prevent tranfudation, we have reafon

to believe the lymphatics have the fame. And as the blood-

veflels have a mufcular coat, which aflifts in the circulation 5

fo may the lymphatics. This is rendered probable from

what Dr Haller fays of his having found them irritable in

his experiments, and alfo from what is obfervcd on feeing

them in living animals diftended with their lymph, in which

cafe they appear of a confiderable fize ^ but upon emptying

them, they contradl fo much as not to be eafily diftinguilh-

cd. This experiment, Mr Hewfon informs us, he frequent-

ly made in the trunk of the la(Sleals in a goofe, and on the

lymphatic velTels on its neck ; both of which, when diftend-

ed with their natural fluids, are as large as a crow-quill ; but,

upon emptying them in the living animal, he has feen them

contrail fo much that it vras with the greateft difiiculty he

could diftinguifh them from the fibres.

The coats of the lymphatic veflels have, in common with

all other parts of the body, arteries and veins, for their nou-

rilhment. This is rendered probable by their being fufeepti-

ble of inflammation j for they are frequently found in the

form of a cord, painful to the touch, and extending from

an ulcer to the next lymphatic gland. Thefe painful fwell-

ings of lymphatic veflels likewife fhow that their coats have

fenfibility, and therefore that they have nerves as well as ar-

teries and veins. Befides, we can clearly tface, in different

parts of the body, blood-veflTels running along their furfaces.

The lymphatic fyftem in moft animals, but particularly in

Bb 2 man
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man and quadrupeds, is full of valves. Thcfe valves have

been painted by the celebrated Nuck, Ruyfeh, and others,

and are much more frequent than in the common veins, and

thence thefe lymphatics have iometimes been diftinguiChed by

the name of valvular lymphatic vejfels, Thcfe valves are gene-

rally two in number, are of a ;femilunar fhape, and the one is

fometimes much larger than the other. In moft parts of the

body thefe valves, are fd numerous, that.there are three or four

pair in an inch, but fometimes there is no more than one;pair,

and fometimes feveral inches appear withouDA valve. They are

lefs numewjus in the thoracic dudl than in the branches of the

fyftem ; thence it'might be fuppoied, that in proportion as we go

from the trunk to the branches, we Ihould fmd them in greatei

number but this is not always true, for MrfHewfon oWerved

them more, numerous in. the. lymphatic vefTels of the thigh

than on fh;ofe of the leg. ; When the vefl'els are diftended with

lymph,vthey appear larger on that fide of the valves next the

heart; which fometimes gives a lymphatic veflel an appear-

ance of being made of a chain of veficles : as fuch they are

reprefenied by fome authors ; but it is an appearance that ve-

ry feldom occurs in the human body. In quadrupeds, how-

ever, this appearance is very remarkable. Wherever a lym *

phatic vefiel enters the thoracic dudf or a red vein, we find

cither one or two valves which prevent the return of the

lymph, or hinder the blood from getting into the lymphatic.

Laftly, the lymphatic fyftem, in different parts of its courfe,

has the glands called conglobate ov lymphatic, Thefe glands*

are fo placed, that the vefiels come in on one' fide, and pafs

out on the other, in their way to the thoracic duff. They are

commonly of an oval, though fometimes of a round form,

and frequently fomewhat flattened, and of various fiz<^, fome

being no larger than a millet feed, while others are almoft an

inch in diameter. They vary in colour in different parts of

i;he body, and at different times of life. In young people

they

j
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they are generally of a reddifli.or brown colour ; but become

paler with age: Ihey-have a fliining external furface, which is

owing to a fmooth denfe coat that covers them. Like other

glands, they have arteries, veins, and nerves, which enter

into their compoliuon but with refpect to the reft of their

ftruifture, anatomifts are much divided in opinion ; fome en-

deavouring to prove that they are forihed or cells, while o-

thers of equal credit confider them as a colleilion of velTels.

Before the difeevery of the lymphatic veflels in birds, fifti,

and turtle, fome anatomifts have cbnftdered thele. glands as

fo eflentially neceftary to the lymphatic fyftem, that they have

generally -fet about difcovering the veftels by firft looking -for

the glands : and wherever they found glands, they pronoun-

ced that there' muft be veflels ; and when no glands could be

feen, they thought it as certain a proof of there being no vef-

fels. But that the glands are wanting in fome animals, is

now generally known.

Sedlion II. particular Defeription of the Ah/orhent Syjlem

in the Human Body, '

The abforbent fyftem, befides the glands, is divided into

three parts, viz. The laifteals, the lymphatic veflels, and the

thoracic duel. The ladleals belong to the inteftinal tube
; the

lymphatics, to all the other parts of the body ; and the thoracic

duel is the common trunk which receives both the ladleals and

lymphatics. We fhall give a particular defeription of thefe,

chiefly from Hewfon, Mafcagni, and Cruikfhank, by whofe

induftry this part of anatomy has been fo greatly illuftrated,

§ I. Lymphatic Vejfels of the Lower Extremities,

These may be divided into two kinds, viz. a fuperficial,

and a deep-feated.

The fuperficial lymphatics confift of numerous veflels that

}ie between the fkin and the mufcles, and belong to the fur-

face
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face of the body or the Ikin, and to the cellular membrane
which lies immediately under it. Numerous large branches

of them can be readily enough difcovered in the limbs of

dropfical fubjedfs. Many of them run upon the top of the

foot; one of them is reprefented Plate XVIL fig. i. (lo);

others are generally to be found juft under the inner ankle

;

tubes have been introduced into two of them, whereby they

have been filled the whole length of the lower extremity, as

is feen in this figure.

The greater number of fuperficial lymphatics accompany

the vena faphena major. They can be firft traced from the

toes, where they run fomewhat like the arteries and veins. A
plexus, confifting of feveral veflcls, runs over the top of the

foot with the faphena to the inner ankle, and from thence

upwards to the inner fide of the knee. Here they are joined

by another plexus which arifes from the foie, and paftes up oa

the inner and back part of the leg. A third plexus arifes from

the outer-fide of the foot, and runs by the outer ankle. Up-

on the outer part of the leg, thefe fplit into two divifions

;

one of which crofles obliquely over the fore-part of the leg to

the lymphatics, at the inner fide of the knee, while the re-

maining part accompanies the vdna faphena minor, and runs

to the glandulae popliteae. From the infide of the knee a

plexus runs up, confifting of from a dozen to twenty trunks,

which pafs afterwards on the anterior and inner fide of the

thigh to the inguinal glands. In tfieir paflage they receive

branches from the outer and back parts of the thigh ; but

thefe are few in number when compared with the reft.

The lymphatic glands of the groin are fix, feven, eight, or

upwards; they vary much in number : Of thefe, fome lie in

the very angle between the thigh and the abdomen, and others

lie a few inches down on the fore*part of the thigh. The

lymphatic veflels, above-deferibed, enter the lowermoft of

thefe glands, which in the fubje^t of this figure arc four in

number,
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number, viz. (15, 15; 16, 16.) One or more of thefe

branches, however, frequently avoids the glan ds, as at 17)5

which afterwards bends over it at (18) to the gland (19);

from which veflels go to the other lymphatic glands (20, 20)

that lie in the angle between the thigh and the abdomen, and

fometimes a few enter no glands till they reach thofe on the

inlide of Poupart’s ligament.

Numerous lymphatics alfo pafs into the inguinal glands

from the fuperficial parts of the abdomen and pelvis. Sec

Mafcagni, Tab. iii.

It is into thefe upper glands alone that the lymphatic ve{V

fels of the genitals enter, fo that the venereal bubo, which

arifes in confequence of an abforption of matter from the or-

gans of generation, is always feated in thofe upper glands, and

the lower glands {15, 155 16, i6), are never affected, except

by the regurgitation of the matter, or from their, vicinity to

the glands firft difeafed, which very feldom happens. And,

^s the upper glands are affected by the abforption of matter

from the genitals, fo 4he lower are commonly firft afFe£led

from the abforption of the acrid matter of an ulcer, difeafed

joint, or carious bone, in the parts below thefe glands *, a cir-

cumftance that may affift us in the diagnofis of thefe two

kinds of buboes ; Remembering, however, that this rule may

be liable to an exception from one or more of the lymphatic

veflels paffing the lower glands, and only entering at the up-

per, as is feen at (17) in the fame figure.

In the penis three principal velTels commonly take their ori-

gin from the prepuce. Thefe foon unite, but afterwards fe-

parate upon the middle of. the dorfum penis into two parts $

one of which goes to the inguinal glands on the right fide,

the other to thofe of the left.

The deap-feated lymphatics arife from the glands and body

of the penis, and accompany the arteries into the lower part

of the pelvis. Hence if venereal matter be abforbed by thefe

veflels,
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vefTels, the conftitution may be afFe(n:e<l without our being a-

ware of itv

The lymphatic vciTels of the tefticle are numerous and very

large for the fize of this organ. They arife from its coats, from

the body of the tefticle, and from the epididymis ; and after

running along the fpermatic cord, they terminate in the lum-

bar glands. In their courfe they have few communications

with each other.

The lymphatics of the fcrotum, which are alfo numerous,

go chiefly to the glands of the groin, though fome pafs along

with thofe of the tefticle to the lumbar glands.
'

The lymphatic velTels of the penis and fcrotum having join-

ed thofe of the thigh; a net-work is formed, which enters the

abdomen under the edge of the tendon of the external oblique

mufcle, called Pouparfs ligament

:

one of thefe velTels is Teen

in Tab. XVIII. (24). This plexus on the infide of Poupart’s

ligament confifts of many branches; Tome of which embrace

the iliac artery, of which one is feen in (27) ibid, but the great-

eft number of them pafs up on the infide of the artery, as is

feen at (21, 22) Tab. XVJI. fig. i. and at (27) Tab. XVIII.

The fuperficial lymphatics of the inferior extremity are the

trunks of thofe velTels which abforb from the Ikin and the

cellular membrane immediately under it ; but they iikewifc

communicate with the deep-feated abforbents: and the fame

thing is to be obferved with refped to the lymphatics on all

the other parts of the furface of the body.

Upon thefe velTels, from the foot to the groin, there are

commonly no other lymphatic glands than thofe of the hanr.

But this rule has likewife fome exceptions : For, even at the

lower part of the leg, there is a very fmall one in the fubje^

from which this plate was taken, as reprefented at (13), Tab.

XVII. fig. i. and in another fubjejft Mr Hewfon faw a fmall

lymphatic gland near (14); from which it may be concluded,

that
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that the lymphatic glands, even In the human body, are ill

number and fituation different in different fubjcfls.

Befides thefe fuperficial lymphatic veffcls which lie above all

the mufcles, or in the cellular membrane under the Ikin, there

are others deeper feated, that lie among the mufcles and ac-

company the arteries ; and like the veins, one lies on each ffde

of the artery. Of thefe the principal trunks can be difcovered

by cutting down to the pofterior tibial artery, near the Inner

ankle. By introducing tubes into thefe parts they may be in-

je£ted ; as has been done in feveral fubjedls, one of which is

reprefented Tab. XVII. fig. ii.

From the inner ankle at (13) ihid^ thefe veffels pafs up a-^

long with the pofterior tibial artery, being’hid among the muf-

cles on the back part of the tibia. About the middle of the

leg they fomeiimes, though rarely, enter a fmall gland at (15),

which has been fuppofed to exift more frequently than it rea!^

ly does. Afterwards they are fecn in the b3ck*part of the ham,

ftill lying clofe to the artery, and in the ham they pafs through

two or three glands which are commonly found there, viz.

(18, 19, 20). But after they have paffed thefe glands, they

commonly divide into two or three branches, which accompa-

ny the crural artery, and pafs with it through the perforation

in the triceps mufcle. Befides thefe, fimilar, though fmaller

lymphatics, accompany the anterior tibial and the fibular arte-

ry ; thefe run likewife to the glands of the^ham The mufcle

is divided In the preparation from which this figure was taken,

in order to give a better view of the lymphatics
; and the cut

ends of the mufcle appear at (6, 6), though not very diftimft-

ly, from their being ftirunk hy drying. The lymphatic veffcls

having perforated the triceps, pafs up with the artery, as is

feen at (22, 23), and fometimes enter a gland (24), which is

deeper feated than thofe that appear in the groin : From
this gland they pafs into the fuperficial glands, reprefented at

(15, 15 ; 16, 16), where the lymph of the deep-feated and of

VoL. III. C c the-
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the fuperficlal lymphatics is mixed, and is conveyed into the

body by the velTels feen juft above in the fame figure. At
this part likewife the lymph from the penis and ferotum is

mixed with that brought by the two fets of lymphatics from

the lower extremities; and the whole enters the abdomen, un-

der Poupart’s ligament, by the plexus of vefiels reprefented

fig. i. at (21), and in a part of it at Tab. XVIII. (24)*

Tab. XVII. fig. i. reprefents the lower extremity, with Its

more fuperficlal lymphatic vefTcls, N° (i) is the fpine of the

os ilium, {2) the os pubis, (3) the iliac artery, {4) the knee.

The other references have been explained in the courfe of the

defcriptlon.

Fig. ii. gives a back view of the lower extremity, difiefled

fo as to Ihew the deeper-feated lymphatic vefiels which accom-

pany the arteries.
.

(i) The os pubis. (‘2) The tuberofity of

the ifchlum. (3) That part of the os ilium which was arti-

culated with the os facrum. (4) The extremity of the iliac ar-

tery appearing above the groin. (5) The knee. (6, 6) The

two cut furfaces of the triceps mufcle, which was divided to

fliew the lymphatic vefTels that pafs through its perforation a-

long with the crural artery. (7) The edge of the mufculus

gracilis. (8) The gaftrocnemius and foleus, much fijrunk by-

being dried, and by the foleus being feparated from the tibia to

expofe the vefiels. (9) The heel. (10) The foie of the foot,

(ii) The fupeificial lymphatic vefTels pafiing over the knee to

the thigh. (12) The pofterior tibial artery. (13) A lympha-

tic vefTel accompanying the pofterior tibial artery. (14) The

fame vefTel croffing the artery. (15) ^ fniall lymphatic gland

through which this deep-feated lym.phatic vefTel pafTes. (16) The

lymphatic vefTel pafiing under a fmall part to the foleus, which

is left attached to the bone, the reft being removed. (17) The

lymphatic vefTel croffing the popliteal artery. (18, 19, 20)

Lymphatic glands in the ham, through which the lymphatic

vefTel pafTes. (21) The lymphatic vefTel pafTing with the cru-

ral
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ral artery through the perforation of the triceps miifcle.

(22) The lymphatic veffel, after it has palTed the perforation

of the triceps, dividing into branches which embrace the ar-

tery (26). (24) A lymphatic gland belonging to the deep-

feated lymphatic veilel. At this place thofe veflels pafs to the

fore-part of the groin, where they communicate with the fu-

perficiai lymphatic veilels. (25) A part of the fuperSclal lym-

phatic velTels appearing on the brim of the pelvis.'

2. Abforbent VeJJ'els of the Trunk*

The lymphatics of the lower extremities having now reach-

ed the trunk of the body, and having paffed under Poupart’s

ligament, appear upon the fides of the oda pubis near the pel-

vis at (24, 24) Tab. XVIil. A part of them pades up along

with the iliac artery upon the brim of the pelvis ; and another

part dips down into the cavity of the pelvis, and joins the in-

ternal iliac artery near the fciatic notch. At this place they

are joined by the lymphatics from the contents of the pelvis,

particularly from the bladder and the vedculx feminales in the

male, and from the uterus in the female j and there are like-

wife feveral branches which pafs through the fciatic notch

from the neighbourhood of the glutiei mufclesl- The lympha-

tic vedels of the uterus, like its blood-vedels, are much enlar-

ged, and therefore eadly didinguiflied, in the pregnant date

of that organ. They are in two lets ; one runs along with

the hypogaftric arteries and veins ; the other with the fper-

matic vedels. The lymphatics of the external parts of gene-

ration in the female go partly to the inguinal glands of each

dde, and partly through the rings of the external oblique

mufcles to terminate in the glands of the loins or pelvis. At
this part, where fo many lymphatic vedels join, there are

commonly one or two glands.

C c 2' Beddes
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Befides thofe lymphatic veffels which dip down into the ca-

vity of the pelvis on the infide of the external iliac artery at

(27, 27), there are others which keep on the outlide of that

artery upon the pfoas mufcle, fome of which are feen on the

left fide in the fame plate at {28.) Of thefe, one part pafles

up to the loins at (32), and goes under the aorta in different

branches, getting from the left fide to the right, and joining

the thoracic du^f. Another part pafles under the iliac arte-

and appears upon the os facrum at (30) making a beau-

tiful net-work, joining the lymphatics of the right fide, and

pafiing under the iliac artery, to form the net-work (31) up-

on the upper part of the right pfoas mufcle. In different parts

of this courfe from Poupart’s ligament to the loins, and alfo

in the loins themfelves, there are, in moft fubje«S:s, many lym-

phatic glands ; none of which w’efe filled in the fubje<ff from

>vhich this plate was made.

The lymphatic veffels of the right fide, joined fome from

the left, having now reached the right lumbar region, appear

there in the form of a plexus of large veffels, and pafs through

feveral glands, which occupied the fpaces (33, 33, ’33), but

not being injected in the fubject, they are not reprefented. At

this part likewife they receive large branches, under the aorta,

from the plexus on the left fide of the loins, as is mentioned

before *, and having at laft got up as high as the fecond, or

more frequently the third, lumbar vertebra, they all join, and

form a fingle trunk called the thoracic du5li which is feen at

(36). At this part they are likewife joined by the la<5feals,

which fliall be next delcribed.

The ladteal veflels, fo called from their commonly conveying

a fluid that is of the colour of milk, are found in two fets which

(communicate with each other ; the internal begin from the

Inner furface of the inteflines, where each lacteal is at firft

formed upon the furface of the villi by numerous fmall radia-

ted branches, with orifices deftined to imbibe the nutritious

fluid



20^Chap. VII. ABSORBENT VESSELS.

fluid or chyle : From the cavity of the inteftines thefe veflels

' pafs obliquely through their coats, uniting as they go, To as to

form larger branches. They follow the courfe of the arteries

and the veins, and are double their number; one being fltuated

on each fide. Thefe branches run on the outflde of the gut

to get to that part which is next the mefentery ; and, whilfl:

they are yet upon the gut, they are fometimes of a fize fufli-

cient to admit a fmall pipe, fo that they have been frequently

injedled with mercury in the human fubjecl. And in man,

as well as in diflbrent animals, the external let appear between

the peritonseal and mufcular coat, and commonly run for a

confiderable way in the fame diredlion with the inteftine.

From the inteftines they run along the mefentery and mefo-

colon, towards the fpine
;
pafling through the lacfteals in their

way to the conglobate or mefenteric glands. Thefe glands di-

vide the la£leals into two regions : from the inteftines to the

glands thefe velTels are called la&ea primi generis

;

and from

the glands to the thoracic dudl, la^ea feciindi generis. (See

Sheldon on the Abforbent Syftem).

The la<fteals of the jejunum are larger and more numerous

than thofe of the ilium. Thofe of the fmall inteftines, as they

run upon the mefentery, commonly accompany the fuperior

mefenteric artery, and unite, as they proceed, into larger

branches ; fo that by the time they arrive at the root of the

mefentery, they are of a confiderable fize, as may be feen at

(3^ )
From the mefenteric artery they defcend by the fides of

the aorta, and open at laft into the thoracic dudt (36): the

la£teals, or rather the lymphatics of the large inteftines, run

fomewhat differently. Thofe from the caecum, and from the

right part and great arch of the colon, join the trunks of the

ladleals of the fmall inteftines about the root of the mefentery,

whilft thofe from the reft of the colon terminate in the lum-

bar glands, or lower part of the thoracic du£l, accompany the

'inferior mefenteric artery, and communicate with the large

lymphatic veffeis near its root.

Into
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Into the thoracic du£l at (36), likewife enters the lymph of
the other abdominal vifcera. This is brought by a number of
veilels, which in all the vifcera run in a fuperlicia], and in a
deep fet, a plexus of them may be traced from each kidney,
lying principally behind the emulgent arteiy, and opening into

large lymphatic veflels near the aorta. The lymphatics of the

kidney are feldom feen in the found Rate of that vifcus
; but

when it is enlarged or ulcerated, they are fometimes didin<5>ly

obferved : they run from its outer towards its inner edge, and
immediately afterwards they pafs through the glands of the

loins. The lymphatics of the glandul^e renales, or renal cap-

fuls, likewife terminate in the renal plexus.

The lymphatic velTels of the fpleen pafs from the concave

fide of that vifcus, along with the fplenic artery in the hnuo-
fity of the pancreas, by the lymphatic velTels of which they arc

joined. The deep-feated lymphatics of the' fpleen are very

ccnfiderable, and can be readily feen at its concave edge, but

thofe on its furface are fmall and few in number; in quadru-

peds, however, as in the bullock, they are remarkably nume-

rous and large.

Two feis of lymphatic vefTels belong to the ftomach, the

one running upon its lefler, and the other upon its greater

curvature. Of thefe, the former accompanies the coronary

artery, and palTes through fome lymphatic glands that lie by

its fides. The other let palTes from the great curvature of the

Romach, partly to the left and partly to the right fide, Thofe

on the left fide receive the lymphatics of the left half of the

great omentum, and run with the lymphatics of the fpleen

and pancreas to the thoracic dudl. Thofe on the right

fide, receive the lymphatics from the right half of the great

omentum, and pafs through fome lymphatic glands that lie

clofe to the arteria gaftrica dextra. Defcending by the py-

lorus, they meet the plexus that accompanied the coronary

artery ; and near the lelTer curvature of the duodenum, form

a confiderable net-work. Into this not only the lymphatics '

from
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from the fpleen enter, but likewlfe thofe from the gall-bladder,

together with the dcep-feated lymphatics of the liver. Several

branches proceed from this net-work ; fome running under the

duodenum, and others over it; which all open into the thoracic

du<El, near the termination of the large trunk of the ladleals, as *

feen at (36). The thoracic duff is therefore the common trunk

which receives the abforbent velTels of the lower extremities,

the la<fleals, and the lymphatics of the abdominal vifcera.

The lymphatics of the liver, like thofe of the other vifcera,

are in two fets
; one which lies upon the furface of the organ,

and the other which accompanies the large blood-veffels in its

centre. Here thefe two fets are found to communicate with

each other very freely
; fo that, by injefVing mercury into the

lymphatic veffels which lie upon its convex furface, we may

fill thofe which accompany the pori bilarii and vena portarum

in its centre. Moft of the lymphatic vefTels which lie upon

the convex furface of the liver, run toward its falciform liga-

ment, and pafs through the diaphragm into glands which are

fituated on the anterior part of the pericardium. But others

of them run towards the lateral ligaments of the liver, where

they pafs alfo through the diaphragm, and afterwards run on

its upper furface, to join thofe from the ligamentum latum-

This is the common courfe of the abforbents on the convex

fide of the liver ; but there is great variety.

From the glands above mentioned, *a large trunk runs up

behind the fternum, between the laminae of the anterior me-

diafilnum, and commonly joins the thoracic duff near its ter-

mination. Sometimes, however, ioftead of finding one trunk

behind the fiernum, we meet with two or more on each fide

of the thorax, accompanying the internal mammary vefTcls’;

thofe of the left fide ending in the thoracic duff ; thofe in the

right going into the lymphatic trunk in that fide of the neck.

The lymphatics on the concave furface run towards the

portie, where they join thofe which come from the centre of

the
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the liver along with Its large blood-veflels. After they get

from the liver, they are found to be very numerous. They
pafs into glands on the vena portarum

; and afterwards end

in the thoracic du£l, near the root of the fuperior mefenteric

artery. It is remarkable, that the valves of thole lymphatic

vefTels which run upon the furface of the liver, can readily be

made to give way, fo that they may be Injected from their

trunks 'to their branches, with great minutenefs.

It has been fuggefted by Dr Meckel, that the lymphatics of

the ftomach do not open into the thoracic du^ like thofe of

the other vifcera, but into the fanguiferous veins of the fto-

mach. From repeated difleflions of the human fubje£t, Mr
Hewfon has, however, been convinced of the contrary, and

likewife from analogy with other animals, particularly fifh,

whofe lymphatic veffels either have no valves, or the valves

^readily give way ; fo that he has repeatedly pufhed injeclions

from the thoracic du£l into the lymphatics of their ftomachs,

as he has alfo done into the lymphatics of the other vifcera

contained in the cavity of their abdomen.

The thoracic duct, which receives all the veflels that we

have yet defcribed, differs in its fize in different fubjedls ; but

it is always fmaller in its middle than at its beginning, as is

feen in the plate. Sometimes its lower part (36) is ftdl larger

in proportion than is there reprefented : and that enlargement

has been called receptaculiim chyli

;

it is confiderable in fome

quadrupeds, in turtle, and in fifh : but many anatomifts have

denied that there is any part of the thoracic duel in the human

fubjeef^that deferves the name of receptacitlunit having never

feen any thing like a pyriform bag, as it has been defcribed,

but merely an enlargement not unlike a varix, and that only

in few fubje£ts *, it generally appears only a little larger at its

middle than at its ends. This lower extremity of the thoracic

du£l is formed by the union of two or three very large trunks

o£ lymphatic veffcls. The firft and fecond are formed by the

lymphatics
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lymphatics of the inferior extremities, and other parts already

defcribed ; the third belongs chiefly to the lacSteals. Thefe

large veflels unite fo as to form the ducSt over the third verte-

bra lumborum, reckoning from above downwards. Upon the

i'econd vertebra of the loins, the union of thefe velTels is fome-

timcs twice or thrice as large in diameter as the duff is higher

up; at orher times little or no enlargement can be obferved.

Thefe large lymphatic trunks which form the thoracic duff

are fpread out upon the fpine, thofe of the right fide lying

below the right crus diaphragmatis, and thofe of the left paf-

fing between the aorta and the fpine ; v/hilfl: the thoracic duff

itfeif lies at firfi: behind the aorta; but afterwards palTes from

that upwards, and a little to the right fide, till it gets before

the firfi: vertebra of the loins. Here it is fitiiated behind the

right crus of the diaphragm, where it enlarges again ; and

fometimes forms a pyriform bag, which has been conlidered

by authors as the beginning of the duff. From this part it

palTes upwards, being at firfi covered by the crus diaphrag-

matis, and afterwards appears at (38) in the thorax, upon the

fpine bttween the aorta and the vena azygos. In the thorax it

receives fome lymphatics from the intercofial fpaces ; a few

of which are feen at (39), and afterwards it receives veflels

from the lungs.

The fuperficial lymphatics of the lungs form a beautiful

Uet-work, the larger branches running chiefly between the lo-

bules, the fmaller pafllng over them; and here, as well as on
the liver, and other partf, there are numerous valves, the exifi-

ence of which has been denied by fome authors. From the

furface they pafs to the root of the lungs, and there they go

through the bronchial glands. At this place they arc joined

by the deep-feared abforbents, v/hich creep along the branches

of the trachea, and likewife on thofe of the pulmonary artery

and vein. Having left the glands, the principal part of thofe

from the left lung form a trunk which terminates in the tho-

VojL. III. D d ractc



210 ABSORBENT VESSELS. Part VL

racic behind the divilion of the trachea into its right

and left branches. The reft of the abforbents of the left lobe

pals through glands behind the arch or the aorta, and which

are likewife common to thofe of the heart They run at laft

into the thoracic du<St near its termination in the red veins.

After leaving the bronchial glands, the abforbents of the

right lung form three or four principal trunks ; one of which

commonly afcends on the forepart of the vena cava fuperior,

and opens into the lymphatic trunk, that terminates in the

veins of the right iide of the neck. The reft of thefe trunks

go into the thoracic du£t at the root of the lungs *, and near

this place the abforbents of the right and left lungs commu-
nicate pretty freely together.

At the root of the lungs, where the large blood-velTcls en-

ter, are many glands called bronchial. They are generally of

a blackifti colour in the human fubje(ft, and have been fufpedl:-

ed to fecrete the mucus which is fpit up from the trachea ; but

latter anatomifts having frequently diftindfly hlled them with

mercury, by inje(fting the lymphatic veftels of the lungs, think

it evident that they are not mucous but lymphatic glands.

The abforbents of the heart, which have been known only

by the lateft anatomifts, come from its fuperficial and deep

parts. Thefe afterwards form principal trunks which accom-

pany the coronary arteries and veins, and like them the largeft

belong to the left ventricle. From the fide of the right coro-

nary artery an abforbent pafies over the arch of the aorta to a

gland commonly found behind the origin of the carotid arte-

ries. The lymphatic accompanying the left coronary artery is

formed of two principal branches ; one of which runs up in

the groove between the ventricles, and on the fuperior furface

of the heart; the other runs in a correfponding groove on the

under fide of the heart : and having reached the fpace between

the auricles and ventricles, turns round to join the former

branch near the origin of its correfponding artery. Frequent-
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ly, a third branch comes in between the other two. The

trunk runs next to a gland on the other fide of the aorta and

the under end of the trachea; and at this place, as was for-

merly mentioned, the glands are common to the abforbents

both of the heart and lungs. The abfbrbent accompanying

the right coronary artery pafies into the trunk, w>hich termi-

nates in the right fubclavian vein ; while the other, accompa-

nying the left artery, goes to the upper end of the thoracic

duef. \

The thoracic du£l, after receiving the vefiTels before men-

tioned, pafies behind the afeending aorta, and goes to,the left

fide, terminating in the angle between the jugular and fubcla-

vlan vein. But, juft before its termination, it generally goes

higher up than the angle, and then bends down towards it ;

fee Tab. XVIII. n^ 42, 43. Sometimes, though rarely, there

are two thoracic du<ft5 inftead of one. Sometimes the duff

fplits near the upper part of the thorax
;
and the two branches,

after fpreading out from one another, commonly unite again

at their termination in the angle between the jugular vein and

the fubclavian veins.

To the preceding account, it may not be improper to add

the defeription given of the LaBeal Sac arid DuB by the late

Dr Alexander Monro.

“ The receptaculum chyli of Pecquet, or faccus laifteus of

Van Horne, is a membranous fomewhat pyriform bag, two-

thirds of an inch long, one-third of an inch over in its largefi:

part when collapfed ; ficuated on the firft vertebra of the loins

to the right of the aorta, a little higher than the right emul-

gent artery, behind the right inferior mufcle of the diaphragm;

it is formed by the union of three tubes ; one from under

the aorta, thefecond from the interftice of the aorta and cava,

the third from under the emulgents of the right fide.

The lacteal fac, becoming gradually finaller towards its

upper part, is contradied into a flender membranous pipe, of

D d 2 about
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about a line diameter, which is generally named the thoracic

This paffes between the mufcular appendices, or infe-

rior mufcles of the diaphragm, on the right of, and fomewhat

behind the aorta: then, being lodged in the cellular fubftance

behind the pleura, it mounts between the agrta and the vena

azygos as far as the fifth vertebra of the thorax, where it is hid

by the azygos, as this vein rifes forwards to join the defcend-

ing or fuperior cava; after which the du(S: pafiTes obliquely

over to the left fide behind the oefophagus, aorta defcendens,

and the great curvature of the aorta, until it reaches the left

carotid artery; behind which, on the left fide of theoefopha-

gus, it runs to the interfiice of the firfi: and fecond vertebrae of

the thorax, where it begins to feparate from the carotid, ftretch-

ing farther towards the left internal jugular vein by a circular

turn, whofe convex part is uppermoft. At the top of this arch

icTplits into two branches for a line and an half; the fuperior

branch receiving into it a large lymphatic vefiTel from the cer-

vical glands. This lymphatic appears, by blowing air and in-

jedling liquors into it, to have few valves. When the two

branches are again united, the du£t continues its couiTe to-

wards the internal jugular vein, behind which it defcends,

and, immediately -at the left fide of the infection of this vein,

enters the fuperior pofterior part of the left fubclavian vein,

whofe internal membrane being duplicated, forms a femilu-

nar valve that is convex externally, and covers two-thirds of

the orifice of the du<fl:; immediately below this orifice, a cer-

vical vein from the mufculi fcaleni enters the fubclavian.

“ The coats of the fac and du£t are thin tranfparent mem-

branes ; from the infide of which, in the du^f, Imall femilu-

nar valves are produced, mofi: commonly in pairs ; which are

fo fituated as to allow the pafiTage of liquors upwards, but op-

pofe their return in an oppofite courfe. The number of thefe

is generally ten or twelve.

« This
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This Is the moft fimple and common couiTe, fituatlon, and

ftrudlure of the receptaculum chyli and thoracic du£t ; but

having had occafion to obferve a variety in thefe parts, of dif-

ferent fubjecls, I (hall fet down the raoft remarkable of them.

The fac is fometimes fituated lower down than in the

former defcription ; is not always of the fame dimenfions ;
is

not compofed of the fame number of duffs *, and frequently

appears to ^confift of feveral fmall cells or duffs, inffead of

.being one fimple cavity.

“ The diameter of the duff is various in moff bodies, and

Is feldom uniform in the fame fubjeff; but frequently fudden

enlargements or facculi of it are obfervable.—The divifions

which authors mention of this duff are very uncertain. I have

feen it divided into two, whereof one branch climbed over the

forepart of the aorta at the eighth vertebra of the thorax, and

at the fifth flipped behind that artery, to join the other branch

which continued in the ordinary courfe.—The precife ver-

tebra, where it begins to turn to the left fide, is alfo uncertain.

—Frequently it does not fplit at its fuperior arch ; in which

cafe a large fac is found near its aperture into the fubclavian

vein.'—Generally it has but one orifice ; though I have feen

two in one body, and three In another : Nay, fometimes It di-

\rides into two, under the curvature of the great artery ; one

goes to the right, another to the left fubclavian vein ; and L
have found this duff difeharging itfelf entirely into the right

fubclavian.—The lymphatic vefiel which enters its fuperior

arch, is often fent from the thyroid gland.

“ Whether is not the fituation of the receptaculum chyli,

fo much nearer the mufcular appendices of the diaphragm in

men than in brutes, defigned to fupply the difadvantageous

courfe the chyle mud other wife have in our ereff pofture ^

“ Does not the defeent of the end of the duff to the fubcla-

vian vein, and the opening of the lymphatic into the top of the

arch.
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arch, contribute to the ready admiflion of the chyle into that

vein

In the defcription of the lymphatic vefTels which lie near

the trunk oF the body, only a few glands have been mentioned ;

and in the figure where thofe veflTels are exhibited no glands

are reprefented. For the lymphatic glands not being conftant

cither in number or fituation, the defcribing them particu-

larly in any one fubjefl: appeared lefs neceflTary, fince we can-

not be fure of finding them exadlly the fame in any other. It

may, however, be necelTary to mention where they are com-

monly feen.

The mefentery of the human fubjeft is well known to con-

tain a confiderable number of them, from loo to 150 or up-

wards; they are likewife found in the mefocolon, where the

lymphatics of the large inteftines pafs through them ; but

here they are both fmaller and lefs numerous than in the me-

fentery. The (lomach has alfo feveral glands which belong

to its lymphatic velTels, and He near the arteria coronaria and

the gaftrica dextra. There are likewife a few upon the omen*

turn in fome fubjects; and there are alfo many by the fides of

the pancreas, particularly near the lefiTer lobe of that vifcus,

clofe to the duodenum. 1

Befides thefe glands which belong to the inteftlnal tube,

there are many more in the cavity of the abdomen, and a few

in the cavity of the pelvis, which belong to the lymphatic vef-

fels of the other organs.

There is commonly a confiderable gland feen juft on the in-

lide of the edge of the tendon of the external oblique mufcle,

called Pouparfs ligament

y

on the outfide of the iliac artery ;

and there are others near that artery, where it lies upon the

pfoas mufcle. There are likewife commonly one or two near

the internal iliac artery in the cavity of the pelvis
; fome on

the furface of the os facrum behind the reftum ; and gene-

rally
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rally a confiderable number on its fides, and upon the lum-

bar vertebrse.

Over the trunks of the blood- veffels of the fpleen, liver,

kidneys, and renal capfulse, there are alfo lymphatic glands

which belong to the lymphatic velTels of thefe organs. In the

thorax, a few glands are found on the fore- part of the peri-

cardium and upper furface of the diaphragm, and belong to

the liver or diaphragm. Others are lituated between the la-

miase of the anterior mediaftinum.

There are. likewife lymphatic glands fometimes obferved by

the fides of the thoracic duft, particularly about the middle

of the thorax; which glands belong principally to the veflels

of the lungs.

.
There are alfb many lymphatic glands (called broiichial) near

the root of the lungs : thefe glands are placed upon the lym-

phatic veflels, juft where they quit the lungs. But no lym-

phatic glands have yet been obferved in the fubftance of the

lungs; and the tubercles, which fome furpedl to be obftrudled

lymphatic glands, feem to have a different origin. There are

likewife feme glands feen on the lymphatic veffels which lie

near the fubclavian veins at the upper part of the thorax, and

which belong to the lungs.

Beftdes thefe there are fome lymphatic glands upon the aor-

ta near the oefophagus, and there are alfo others occafionally

met with In the intcrcoftal fpaces, and there are generally two

or three contiguous to the thoracic du^f at the lower part of

the neck and upper part of the thorax, near the termination

of that du6f in the angle between the left jugular and the left

fubclavian vein ; and a few are found over the internal mam-
mary veffels where the abforbents of the liver pafs up within

the thorax.

§ 3. Lymphatics
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§ 3* l^ymphatics of the Head and Keck.

Tke lymphatics of the head, like thofe in many other parts

of the body, are in two fets ; one belonging to the outer, the

other to the inner, parts of the head Thofe oh the outiide

of the head accompany the blood-vefTels, and pafs through

glands in their way to the neck. Thofe accompanying the

temporal artery go through fmall glands at the root of the

zygomatic procefs, while the abfbrbents of the occiput pafs

through others behind the maftoid procefs of the temporal

bone.

Several anatomifts have feen an appearance of lymphatics

both on the brain and its membranes, but none, even of the

lateft authors, have been certain about them. That the brain,

however, has its abforbents, there can be little doubt; as is

in fome meafure proved from the exiflence of lymphatics

and glands, in, or on the outfide of, the palTages of the ar-

teries and veins of the brain ; from fwellings in the lymphatic

glands of the neck, arifing from the difeafes of the brain ;

from the abforption of water which has fometimes happened

in cafes of hydrocephalus ; and from feveral other circum-

ftances.

From the fuperficial and deep parts of the head, the lym-

phatics pafs through the glands fituated near the carotid ar-

teries and internal jugular veins, where they are joined by

others, to be immediately deferibed.

From the different parts of the face, the lymphatics chiefly

accompany the branches and trunk of the facial artery. They

come from the inner angle of the eye, from the nofe, lips, and

cheeks. Some of thefe pafs through fmall glands on the out-

flde of the buccinator mufcle, while the principal branches go

through larger glands on the outer and under fide of the lower

jaw, near the correfponding blood-veffels, and the inferior

maxillary
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maxillary gland. Others run through the glands on the up-

per and under end of the parotid gland. The lymphatics of

the inner fide of the nofe run. principally with the internal

maxillary artery, and pafs through the glands behind the an-

gle of the lower jaw, where they are joined by others from

the inner part of the mouth. Deeper than this, and near

the internal jugular vein, the lymphatics of the tongue, and

parts about the os hyoides, pafs through the glands which

belong likewife to thofe of the deep parts of the head.

The glands which accompany the lower part of the artery

that runs upon the face, are fometimes fwelled in confequence

of abforption from the lips, and alfo from gum boils ; and

thofe which accompany the occipital artery, are frequently en-

larged in confequence of abforption of matter from wounds

of the fcalp ; from which fafts we are led to trace the courfc

of the lymph even in the living body. In quadrupeds thofe

velTels may be diftindlly feen, particularly in a dog or an afs,

by palling a ligature round the large blood-veflels of their

necks immediately after killing them. Mr. Hewfon made

fomc experiments of this kind, with a view to determine whe-

ther the brain had lymphatic veflels j but he informs us he was

never able to fee any on that organ ; neither when he tied

up the lymphatics on the necks of thofe animals, nor whqa
he difle^led the human brain, with a view to difcover thofe

vefiels 5 although he particularly fought for them in the plex-

us choroides, where they have been fufpe£ted to be feen, and

near the glandular pituitaria : but that although lymphatic

veflels have not been demonftrated in the brain, it is proba-

ble from analogy that this organ is not deftitute of them.

The lymphatics already defcribed from the different parts

which belong to the head, accompany the external and inter-

nal jugular veins, though chiefly the latter, where they form
a large and beautiful plexus, pafling through numerous glands

in the whole length of the neck.
.
At the under end of the

yoL., Ill, E e aeck^
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neck they join the lymphatics of the fuperior extremities, and

then form a common trunk to be afterwards mentioned.
t

The glandula thyroidea has many lymphatic vefTels, which

can be inflated by blowing air into the cells of the gland :

thefe vefTels pafs on each fide of the trachea, one part going

into the trunk, which terminates in the right fubclavian and

jugular, and the other joining the thoraqic duft upon the

left fide near Its termination.

In Tab. XVIII. which exhibits the trunk fo prepared as

to fhew the lymphatics and the thoracic dudl, (i) is the neck,

{2) The fhoulder. (3) The arm. (4) The out end of the

clavicle. (5) The extremity of the firfl: rib. (6) The fubcla-

Tian mufcle. (7) The rib. (8) The trachea. {9) The aorta

afcendens. (10) The fpine. (ii)Vena azygos. (12) The

aorta defcendens. (13) The cseliac artery. (14) The fupe-

rior mefenteric arteny. (15) The right crus diaphragmatis.

(16) The kidney. (17) The right emulgent artery. (18)

The common iliac artery. (19) The divifion of the common

iliac into the external and internal iliac arteries. (20) The

cavity of the pelvis. (21) The fpine of the os ilium. (22)

The groin. (23) A lymphatic gland in the groin, into which

lymphatic vefTels from the lower extremity are feen to enter,

(26) The pfoas mufcle with lymphatic veffels lying upon its

infide. (27) A plexus of lymphatics which having pafTed o-

ver the brim of the pelvis at (25), having entered the cavity

of the pelvis, and received the lymphatic vefTels belonging to

the vifeera contained in that cavity, next afeends, and pafTes

behind the iliac artery to (29, 29) The right pfoas, with a

large plexus of lymphatics lying on its infide. (30, 30,)

The plexus lying on each fide of the fpine. (3i»3*»3ij)

Spaces occupied by the lymphatic glands ; which are not

here reprefented, not having been injected in the fubjeft.

(32) The trunk of the ladleals lying on the under fide of the

fuperior mefenteric artery. (33) The fame dividing into two

branches i
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branches ; one of which paiTes on each fide of the adrta^'

that of the right fide being feen to enter the thoracic du£l at

(34*) (34) The thoracic du£t beginning from the large lym-

phaticSft (38) The thoracic du<S: paffing under the curvature

of the aorta to get to the left fubclavian vein. (39) A plex-^

tis of lymphatic vefiels pafiing upon the trachea from the

thyroid gland to the thoracic duff. (40) The upper part of

the thoracic duff lying between the left carotid and the left

jugular vein, and pafiing behind that Vein downwards and

outwards towards the angle between the left jugular and the

left fubclavian. (41) The extremity of the thoracic duff en-

tering the angle between the left jugular and the left fubcla-®

vian vein. (46) That net-work pafiing under the right fub*

clavian vein, and under the fubclavian mufcle, the clavicle

being removed.

N. B. The other N®® are explained in the courfc of the

defcriptions.

§ 4. Lymphatics of the upper Extremities

Like the leg, each arm has two fets of lymphatic veflelsi

One fet, which lies immediately under the integuments,be§ **

longs to the Ikin and the cellular membrane, conneffing it ta»

the mufcles *, the other accompanies the large arteries, and

belongs to the parts deeper feated.

The fuperficial fet of lymphatic vefiels are numerous, and

may be difcovered in emaciated dropfical fubjeffs, by a care-*

ful difieffion on the fore and back part of the arm. They a<

rife firft from the fore-part of the fingers and palm of thd

hand, and run fomewhat like the veins. They go to the

fore-arm, where they meet with others from the outer and
inner edges of the hand. After running a little further*

they receive many branches from the back-part of the hand

and fingers, and then form a plexus which furrounds the'

E € 2 greatei*
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greater part of the fore-arm. Having got above the elbow,

moft of them run near the bafilic vein, and commonly pafs

through one or two fmall glands, a little above the' internal

condyle of the humerus, and over the brachial artery ; but

the lymphatics on that lide of the arm next the thumb appear

to pafs through no glands till they reach the axilla. The reft

of the lymphaticsi accompany the cephalic vein, and are but

few in nutnber : they pafs between the deltoid and peftoral

mufcles, and then go through glands at the infide of the cla-

vicle. Of the deep feated lymphatics of the arm, two com-

monly accompany each artery, in the fame manner as the

veins do : Having reached the upper end of the arm, they go

through the axillary glands, where they are joined by the

lymphatics from the mamma and fide of the thorax, and alfo

by thofe from the flioulder. From thefe glands larger bran-

ches run under the clavicle, and form a trunk, which receives

thofe from the head and neck alreadjr defcribed. In Tab.

XVII. fig. 3. fome of the lymphatics are feen running on the

back part of the fore-arm at (6, 6) moft of them palling on

its outfide, and twilling to the fore-part, near the head of

the radius, as at (7). But in this reprefentation, there is a

vefibl which pall'es toward the infide, under the inner con-

dyle of the os humeri at (8), and fends a branch amongft

the mufcles y which branch perforates the interolTeous liga-

ment, getting between the radius and ulna to the fore-part,

where it joins a deep- feated one that had accompanied the

radial artery.

- In this figure, which exhibits a back view of the fore-arm

and hand, (i) Is the hand. (2) The lower extremity of the

radius. (3) The lower extremity of the ulna. (4) The muf-

cles on the back of the fore-arm turned afide to exhibit a

deep-feated lymphatic velTel which perforates the interoflTeous

ligament to get to the fore-part. (5) The olecranon.—The

vclTcls have been already referred to.

la
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In Tab. XVII. fig. iv. the lymphatic vefTels are fecn on the

fore-part of the upper extremity ; thofe fuperficial branches

which pafTed on the outfide of the back of the fore-arm ap-

pearing now on the fore-part at (8) ; and afeending under the

Ikin that covers the fupinator longus, and the biceps, they en-

ter fome glands in the axilla at (12, 12), whilft that veflel

which pafTed on the infide of the back of the fore-arm under

the internal condyle, appears on the fore-part at (9), and juft

above the condyle enters a gland (ic), and then pafTes up on

the infide of the arm, communicating with a lymphatic from

the fore-part of the wrift, and pafling to the axillary glands.

A fuperficial lymphatic is feen under the fkin, on the fore-

part of this extremity juft above the wrift ; a pipe was intro-

duced at (7), and the vefTel thereby injedlcd with mercury.

Faffing under the integuments over all the mufcles, this vefTel

joins the lymphatic from the back part of the fore-arm at (i i),

and there forms a plexus which pafTes under the integuments,

• on the infide of the arm, to the axillary glands at (12).

: Befides thefe fuperficial lymphatics upon the upper extre-

mity, others lie near the radial artery; one is injected with a

pipe fixed at (13.) This vefTel accompanies the radial artery,

and pafTes (14) firft under the incerofTeous, and then under the

ulnar artery, which in this fubje(ft runs over the mufcles.

Near the part where it pafies under the interofTeous artery, it

receives the branch from the back of the fore-arm. After
paffing under thefe arteries, this lymphatic appears on the in-

fide of the brachial artery at (15), where it is deep-feated.

Afeending cloie to that ai^tery, and near the middle of the arm,
it pafTes through the two glands (16, 16); after which it ap-

pears conliderably enlarged, goes under one of the arteriie

anaftomaticte at (17, 18), and then afeends to the lymphatic
glands in the axilla (19, 19).

In the above figure, which exhibits a fore view of the up-
per extremity, (i) is the fcapula, (2) the clavicle, (3) the ex-

tremity
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tremity of the brachial artery, (4) the mufcles lying on the in-

fide of the arm, (5) the Inner condyle of the os humeri, (6)
the lower extremity of the radius. The fubfequent Nos de-

noting the veflels have been explained in the defcrlptlon.

Thefe veflels, however, as they here appear, although re-

prefented from a fuccefsful injeflion, are only a part of the

large lymphatic veflels of the arm ; and there arc fome ac-

companying the ulnar and interoflTeous arteries, that are not

here injected. They fliould moreover be confidered as only

trunks of the lymphatics; fince it is probable, that every

(even the fmalleft) part of this, as well as all other parts of the

body, has fome of thefe velTels adapted to abforption. That

this is the cafe feems to be proved by the experiments made

with the variolous matter ; for at what part foever of the arm

that matter is inferted, the lymphatic veflels take it up and

carry it into the body, as can be traced by its inflaming the

conglobate glands through which thefe veflTels pafs.

In Tab. XVIII. the termination of all the lymphatic velTels

is exhibited. Two of the trunks of thofe of the left arm are

feen at (42, 42). They pafs under the clavicle, whofe cut

end Is feen at (4) 5 and under the fubclavian vein. Here, ha-

ving joined, they form the large trunk (43), which appears

jufl- above the left fubclavian vein, and joins the extremity of

the thoracic du£l at its entrance into the angle between that

vein and the jugular.

The thoracic dud: Is not only joined by this trunk of the

lymphatics of the left arm, but alfo by the lymphatic veflTels

of the left fide of the thyroid gland, and by the trunk of the

lymphatics of the left fide of the head and neck, and alfo by

fome from the lungs of the fame fide.

The lymphatic veflTels of the right fide are commonly feen to

terminate in the angle between the jugular vein and the fub-

clavian*
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clavian. When they enter the fubclavian vein at any other

part, it appears to be only an accidental variety.

Thefe lymphatic veflels of the right fide form four confider-

"able trunks, which join near their termination. Thefe trunks

are, i. One from the upper extremity, which appears at (47)1

lying above the clavicle between the fubclavian artery and

vein: This trunk is formed by the lymphatics (44), which

come up with the brachial artery, and the plexus (45), which

likewife belongs to the arm, and pafles under the fubclavian

vein. 2, The trunk of the lymphatic veflels ofthe right fide of

the head and neck, which pafles down on the outfide of the

jugular vein, as is fhewn at (48). 3. A lymphatic from the

thyroid gland. This veflfel is feen at (49), palling under the

right jugular vein to get to the others. 4. A trunk from the

lungs of the right fide ; This trunk is diftiniilly traced under

the fubclavian vein to its termination, in common with the

Others, at the union of the jugular and fubclavian veins.

§ 5. Of the Chyle,

The chyle is a white juice extradlcd from the aliments,

and afterwards mixed with the blood. That its principal

compofition is of water and oil, feems evident from the fweet-

nefs of its tafte, from the whitenefs of its colour, from Its acef-

cent and coagulable nature, and from its lightnefs, by which

it fwims on the blood ; in all which properties it very much
refembles an emulfion. It is compofed of a vegetable farina,

with animal lymph and oil. It every where retains the pro-

perties of the volatile and oily aliments. It changes into milk

with very little alteration# But afterwards it becomes more
manifcftly glutinous 5 fince the pellucid ferum it containS|

either by exhaling the watery part, or by applying an intenfc

h^at, coagulates into a kind of jelly.

Haller
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Haller has attributed the firft caufe of motion in the chyle,

and of its abforption, chiefly to the attraction of the capilla-

ry veflels, which obferve alternate pulfes with the periftaltic

contraction of the inteftine. The attraCtile force fills the vil-

lofity ; the periltaltic force empties the villofity, and moves

the chyle farther forward. The reft of its motions feem

to depend on the ftrength of the membrane of the laCteal

veflel itfelf, which, even after the death of the animal, ex-

pels the chyle, fo that the veflels become pellucid which be-

fore were milky. The alternate comprefling force of the di-

aphragm is alfo of fome efiicacy in this cafe.

The chyle, mixed with the blood, does not immediately

change its nature, as we learn from the milk which is after-

wards made of it ; but after it has circulated through the body,

fomented with heat, and mixed with a variety of animal juices,

it is at length fo changed, that a part of it is depofited in the

cellular fubftance under the denomination of fat ; a part of it

is configured into the red globules ; another part changes into

ferum 5 and the watery parts go off, in fome meafiire, by urine,

in fome meafure by'perfpiration ; while a fmall part is retain*

cd in the habit to dilute the blood.

CHAP. VIIL

Of the Properties of the Lymph, as obferved by Mr Hew»

fon *,

^ A S the fluid contained in the lymphatic veflels refembles

JlJl water in the circumftances of tranfparency and want of

colour, thence their firft difcoverers denominated thefe veflTels

duUus

•The publiftierhas here to acknowledge the very polite manner

in which Mrs Hewfon gave him liberty to make ufe of fuch of her

hulband’s difcoveries and obfervations on the Lymphatic Syftera as

might be ufeful to this Work. *
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diiElus aquojl^ and feem to have concluded that the lymph was

nothing but water.

This opinion fome of the fucceeding phyfiologifts, particu-

larly the learned Boerhaave, rendered more probable, by fup«

poling that there were three feries of arteries *, the fanguife-

rous, the feriferous, and the lymphatic ; and that thofe lym-

phatic veflels we are now defcribing, were only veins corre-

fponding to the lymphatic arteries, to reftore their lymph to

the heart. Thence the lymph feems to have been concluded

the thinneft part of our fluids ; in which opinion phyfiologifts

were confirmed by Leeuwenhoeck’s theory, that the globules

of lymph were fmaller than thofe of the ferum, or of the red

part of the blood.

The fluids that moiften the different cavities of the body^

viz. that of the peritoneum, pleura, pericardium, &c. being

fufpeifted to be formed folely from the condenfaiion of that

fleam which appears on opening an animal juft killed, have

thence been alfo confidered as mere water by fome anatomifts

and phyfiologifts; who were confirmed in this opinion by ob-

ferving, that in dropfies, where a great quantity of fluid is let

out from fuch cavities, it is commonly a mere water, feldom

coagulating cither when expofed to the air or to heat. And,

agreeably to this opinion, thefe dropfies are faid to be occa-

fioned by an increafed fecretion, or an impeded abforption \

which fuppofes that the fluids, naturally moiftening thefe ca-

vities, are the fame as thofe let out from them in dropfical

cafes.

But notwithftanding the piaufibility of all the arguments

l^om which fuch conclulions were made, with refpe£l to thefe

fluids, it appears from experiment, that although they be fo

tranfparent in living animals., and fo watery in dropfies, yet in

animals in health they differ ib much from water, that they

not only coagulate when expofed to heat, but alfo when mere-

ly expofed to the air ; in which circumftance they agree moft

VoL. III. F f with
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with that part of the blood called the coagulabk lymph, as is

evident by colle£ling this fluid from the furface of the abdo-

men, thorax, or pericardium of an animal that has been re-

cently killed ; for if the fluid thus collected be fufiered to reft, #

and expofed to the air, it will jelly as the coagulable lymph of

the blood does. This is an experiment which Mr Hewfon

made on a confiderable number of animals, viz. on bullocks,

dogs, geefe, and rabbits, and the refult of all the experiments

was the fame. From among thofe who concluded thefe fluids

a mere water, fliould be excepted Drs Haller and Monro, who

arc of a different opinion.

If immediately after killing an animal in health, a lympha-

tic veffel be tied up properly, and then cut out of the body and

opened, fo as to let out the lymph into a cup and expole it to

the air, it will jelly as the coagulable lymph of the blood does

in the fame circuroflances
;

this experiment Mr Hewfon has

iikewife made feveral times on dogs, affes, and geefe. But

with refpe£t to that fluid which moiftens the cellular fub-

flance or cellular membrane, as it is called, he cannot fpeak

with fo much precifion, flnee it cannot be colleifted in animals

in health ; but when we conflder how great a probability there

is of the lymphatic veffels abforbing that fluid, we may fuf-

pe<fl: that it is flmilar to what moiftens the pericardium, tho-

rax, abdomen, &c. cfpecially as Mr Hewfon has repeatedly

obferved, that the lymph returning from the extremities by

their lymphatic veffels, coagulates when expofed to the air, as

well as the lymph nearer the centre of the body.

Since, then, thofe fluids in healthy animals coagulate fpon-

taneoufly on being expofed to the air, may we not conclude

that they refemble the coagulable lymph of the blood, at leafl:

more than they do the water, or even than they do the ferum,

which does not jelly on being expofed to the air ? And is it

not an argument in favour of this inference, that fuch a fluid

appears fitter for the oflice of lubrication than mere water,

and
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and more fimilar to the fynovla, which of all fluids is the beft

adapted to that purpofe ?

But although, from thefc experiments, it appears fufficiently

evident, that the lymph in thefe cavities and vefiels of an heal-

thy animal, will always jelly on being expofed to the air, yet

it has been likewife obferved, that the Ifrength of that jelly is

different in different animals. In geefe thefe fluids jelly fooner

than in dogs; and in the fame animals the jelly differs in the

different circumftances of health ; in moft of the dogs which

Mr Hewfon examined, the contents of the lymphatics formed

a ftrong jelly ; but in a dog which he had fed eight days with

bread and water, and that rather fparingly, the lymph formed

a very weak jelly ; and in young geefe thefe fluids are later in

jellying than in fuch as are full grown. The fame thing is

true with refpedl to the fluid contained in the pericardium

and abdomen of other animals ; which fluid, when in a fmall

quantity, alv/ays formed a ftrong jelly, but when more copi-

ous, and the animal more feeble, the jelly is thinner ; and in

dropfical cafes, it is well known that the fluid let out of thefe

cavities is not obferved to jelly on being expofed to the air, as

it does in animals in health; but in fome cafes it is found to

coagulate by heat, like the ferum of the blood, and in others

it only becomes a little turbid when boiled, owing to the coa-

gulable matter being in very fmall proportion to the water.

Although this lymph becomes more watery in a weak ftate

of the animal, it is lefs watery, and more coagulable in fome

difeafes.

But what is a more curious fafl, in thofe cafes where the

fluid contained in the abdomen and pericardium has been,

compared with that contained in their lymphatic veffels, of

animals in different ftates of health, they were found to agree

with one another in the degree of coherence of the jelly which

they formed. For when the animal was in perfeeft health,

the lymph from the cavity of the pericardium, abdomen, and

r f 2 peura,
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pleura, formed a ftrong jelly, and that in the lymphatics of

the neck and extremities was equally firm ; When the animal

was reduced, as in the dog fed eight days on bread and water,

cr when the goofe was very young, then the jelly, formed by

the fluid colledled in thefe cavities, was weak, and that form-

ed by the lymph in the lymphatic velTels was likewife in the

fame proportion. So that although thefe fluids vary in the

different circumftances of health, yet they always agree with

each other.

Thefe fluids likewife, as we have before obferved, befides

agreeing with one another, approach to the nature of the coa-

gulable lymph of the blood, in the circumflance of coagulating

when expofed to the air, but they differ from it in the time

neceflary for that coagulation. In dogs that were feemingly

in perfect health, whofe blood and whofe lymph were let out

of their veflels at the fame time, the lymph was found to be

much later in coagulating than the blood. The time which

the blood requires for its coagulation Is about feven minutes

after being expofed to the air; but the lymph let out from the

lymphatic veflels of the fame animals, was found to require

half an hour or more for its coagulation. And although the

blood coagulates foonefl: in the weak animals, yet the contents

of the lymphatic veffels, or the fluids in thefe cavities, feem

later in jellying in proportion as the animal is reduced, or as

the fluids become more watery.

Moreover the coagulable lymph of the blood, and the lymph

of the lymphatic veflels, not only differ from one another in

the time which they require for their coagulation when expo-

fed to the air, but they alfo diflei more evidently in the time

required for their coagulation in the body when merely at refl:,

without being expofed to air. As, for inflance, in a dog killed

whilfl: in health, and whofe veins and lymphatic veffels were

tied up immediately after his death, the blood in the veins was

completely jellied in fix hours, but the lymph in the lympha-!*

tic
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tic vefTels of his neck was perfedlly fluid twenty hours after his

death ; but it jellied, after being for fome time expofed to

the air.

There is another change of the lymph very evident, befides

ihofe already mentioned *, for it not only is varied from the

natural ftate to the more watery, but alfo from the natural to

the more vifeid or coagulable ; inftances of which occur in

thofe inflammatory crufts that are found, in fome difeafes, to

cover the different parts of the body. Thus, the outfide of

the heart, and the inflde of the pericardium, are fometimes

covered with a cruft as tough as the flze in pleuritic blood ;

and the furface underneath has marks of inflammation, but

is not ulcerated. Probably, therefore, it is the inflammation

which produces that change, or which makes the exhalant ar-

teries fecrete a lymph with fuch an increafed difpofition to co-

agulate. Add to this, that the change which inflammation

thus feems to produce, is juft the oppolite to that produced by

the dropfy ; for, in the dropfy, the fluid is fecreted with an

extraordinary quantity of water and too little coagulable mat-

ter : but in inflammations the fluid is fecreted with a greater

proportion of coagulable matter, and with lefs water j and in

fome inftances it feems to be a pure coagulable lymph, either

unchanged by the exhalants, and then coagulating gradually

on being at reft, as the coagulable lymph is found to do in the

veins that are tied ; or elfe the exhalent velTels have the power

of changing its properties fo as to make it coagulate in an in-

ftant after being fecreted. And this fuppofition of the exha-

lants having a power of changing the properties of the lymph,

is rendered probable from the following confideration, viz.

that it is fometimes found coagulated in the inner furface of

the heart, forming a cruft fimilar to what we fo often fee on
the outflde. Now as there is a conftant .current of blood

through the heart, unlefs the lymph forming that cruft had

coagulated inftantly on being fecreted, it muft have been

waffled off" by the blood. One of the cleareft inftances of

this
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this was obferved by Sir John Pringle, in the cafe of a perfon

who had for fome time been fubjedt to palpitation of the

heart, but afterwards died apople£lic; when there was found

marks of inflammation on the furface of the heart ; an abfcefs

on the left ventricle, which mufl have burft had not an open*

ing from it been covered and fliut up by a fmall cruft or po-

lypus which occupied a fpace in the ventricle.

Now this cruft or polypus, lying over an inflamed furface,

had probably been formed by a fecretion of the lymph from

the inflamed veflels ; and being formed in the cavity of the

heart where there was a conftant current of blood, the lymph

of which it was compofed muft have coagulated inftantly on

being fecrcted from the veflels, otherwife it would have been

waflied off with the current ; and as the coagulable lymph is

not naturally difpofed to coagulate fo inftantaneoufly, it is

probable that the difcafed veflels here poflefled the power of

producing the change : and therefore, that as in dropfical

habits, where the veflels adl weakly, the fluids exhaled are of

a watery nature, fo in inflammatory cafes, where the veflTels

a£t ftrongly, thole ferreted fluids, in confequence of that

ftrong aiftion, acquire a more vifcid and a more coagulable

nature*

And moreover, 'as it appears that the properties of the

lymph exhaled upon furfaces and into cavities, differ fo widely

in different circumftances, and as we find that pus is often

met with in fuch cavities without ulceration, is it not pro-

bable that pus itfelf is merely that lymph changed in its pro-

perties by pafling through inflamed veflels ? The cavities of

the pleura, pericardium, &c. are fometimes obferved to con-

tain confiderable quantities of pus without the leaft mark of

ulceration: Inftances of which have been not unfrequently

feen. In one patient Mr Hewfon found three pints of pure

pus in the pericardium, without any ulcer either on that mem-

brane or on the heart. In another, the cavity of the pleura

of the right fide was diftended with a pus that fmelt more

like
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like whey than a putrid fluid, and the lungs were compref-

fed into a very fmall compafs ; but there was no appearance of

ulcer or erofion, either on thefe organs, or on the pleura, but

only under the pus was a thin cruft of coagulable lymph. In

fuch cafes it is manifeft the pus muft have been formed from

the fluids; and as the exhalant veflcls at one time appear to

fecrete a mere water, at another a coagulable lymph, and in

a third (when a little inflamed) they fecrete that lymph fo

vifeid, and change its properties fo much as to make it coa-

gulate inftantly on being fecreted ; fo in like manner they may

fometimes, when more inflamed, have the power of convert-

ing the lymph into pus : and, according tO the kind and de-

gree of inflammation, the pus may vary from the bland, vif-

cid, and inodorous nature, to that of the moft thin and fetid

fanies found in phagedenic and cancerous ulcers. And if pus

in thefe cafes is produced merely by a fecretion, fo likewife it

would feem probable, that even in abl'cefles where there is a

lofs of fubftance, it is not the m.elting down of the folids that

gives rife to the pus, but the pus being fecreted into the cel-

lular membrane, from its prefTure, and from other caufes,

deadens the folids and then diflblves them ; which is confirmed

by obferving, that even a piece of frefh meat, if put into an

ulcer and covered up, is foon deftroyed or melted down by

the pus, which is thereby rendered more fetid. And this

opinion, that pus is made by a fecretion, is ftrengthened by ob-

ferving, that in its pure ftate it is full of globules ; in which

circumftance it agrees with milk, which is produced by a fe-

cretion, and not by a fermentation.

Upon the whole, then, it appears, that the lymph contain-

ed in the lymphatic vefTels, and the fluids which moiften the

difierent cavities of the body, as the pleura, peritohseum, &c.

inftead of being a mere water, in healthy animals,- are- coa-

gulable fluids, approaching to the nature of the coagulable

lymph of the blood, of which probably they are a fpccies,

or are compofed of a mixture of that lymph with water

;

tha;
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that the proportions of that mixture vary from the dropfical

habit, where the coagulable lymph is in a fmall, and the water

in a great proportion, up to the rheumatic or inflammatory

habit, where the lymph abounds, and the water is in lefs

proportion; and that in fome cafes the lymph, in pafling

through inflamed veflels, is even converted into pus.

§ I. Of the Secretion of the Lymph,

Having already fpoken of the properties of the lymph

nioiftening the diflerent cavities of the body, we flaall next

confider the manner in which that lymph is formed or fecre-

ted from the mafs of blood.

The moft generally received opinions concerning this fecre-

tion have been, that it was performed, either by fmall exhalant

arteries, or elfe by pores on the fides of the veflels, which pores

were believed to be organized.

But thefe opinions have been controverted by Dr Hunter

in his medical commentaries, who has endeavoured to prove

that this fecretion was not performed by exhalant arteries,

or an efFe£l of what is properly called organization^ but merely

by the thinner or more watery parts of the blood, filtra-

ting ;or tranfuding through the inorganized interftices be-

tween the fibres of our veflels and membranes ; fo that, ac-

cording to this idea, the fibres of our veflels were clofe e-

nough to retain the ferum or the red globules, but not clofe

enough to prevent the water oozing out as through a fieve ;

and the arguments with which this doiStrine is fupported are

as follow.

Firft, The ready tranfudation of watery and other injec-

tions after death.

Secondly, The tranfudation of blood after death, but notdu-r

ring life ; for during life he fuppofes the blood to be thickened

by the coagulable lymph ; but when that lymph is jellied, he

concludes the blood is thereby made thinner, and therefore

more
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more capable of oozing through the inorgani^d intcrftlces,

by which it could not pafs before.

Thirdly, The tranfudation of bile, which he thinks takes

place in the living body, bccaufe on opening a dead one we

fee all the neighbourhood of the gall-bladder tinged with this

fluid.

Such are the arguments brought in favour of tranfudation

;

but on a careful examination, they are not fo fatisfadlory as

thofe which may be produced in defence of the opinion, that

thefe fecretions are by organized palfages, as perhaps will ap-

pear from the following obfervations.

Firft, Although fluids tranfude on being injeiflred into the

veflels of the dead body, yet we muft not thence conclude

that a fimilar effeiH: would certainly take place in the living ;

for it is probable, that our fibres and veflels have a degree of

tenfion which they may lofe with life. Befides, if tranfuda-

tion took place in the living body, it wauld feem to defeat the

principal purpofe for which the blood-vefiels were made, that

is, the containing and conveying the fluids
; and upon drink-

ing a greater quantity than ordinary of watery liquors, inftead

of the liquors being carried to the kidneys or other emundlo-

ries, and thereby thrown out of the body as a redundancy,

they would cfcape into the cellular membrane, and oceafion an

anafarca. That this would be the cafe will appear the more pro-

bable, when it is confidercd how fmall the fibres of our blood-

vefiels muft be, and therefore what millions of pores (did they

cxift) the water would be expofed to, from its entrance 'into the

llomach, and its paffage through the la^leals, the thoracic

du£l:, the veins, the heart, the lungs, and the arteries, before

it reached the kidneys. So that were we in imagination to

follow a drop of thefe liquors, according to the idea of tranfu-

dation, we fliould find it, firft leaking through the ftomach or

through a ladleal, then being abforbed, then efcaping a fecond

time, and being again abforbed, &c. an idea by no means con*

VoL. III. G g fifteaf
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fiftent with what we know of the works of nature. It is more
probable, therefore, that as the blood-velTels are made to

contain and convey the fluids, nature has taken care to con-

ftruft them properly to prevent this purpofe being defeated.

Secondly, To fuppofe that the fluids which moiflren the dif-

ferent cavities of the body, as the pericardium, pleura, perito-

nceum, tunica vaginalis. See, get into thefe cavities merely by

tranfudation, is to fuppofe not only that the fmall velTels in con-

ta(ft with thefe membranes have inorganized pores, but alfo

that the membranes themfelves have the fame juft oppofite to

thofe of the veflels. Now if we admit inorganized pores at

one part of thofe membranes, we muft admit them in all parts,

and in the fame degree : But as the blood-veflTeis are circular,

and touch thofe membranes, only by a fmall part of the circle,

the parts touched by the veflels muft be fmaller than the in-

terftices between the veffels, and the lymph muft have fewer

chances in favour of its leaking from the veflfels into the ca-

vities, than of its oozing again from thefe cavities into the in-

terftices between the veflTels or into the cellular membrane ; fo

that, if thefe membranes admitted of tranfudation, there would

be no fuch thing as a partial dropfy, for the water would run

out at one part of the pleura, pericardium, peritonteum, &c.

as faft as it ran in by the other, and an anafarca would always

accompany an afeites; which not being a fadl leads us to be-

lieve, that thofe membranes do not admit of tranfudation in

living bodies, and that the fluids get into them not by inor-

ganical, but by organized paflTages.

Thirdly, To prove more fatisfadtorily that thefe fluids are

not filtrated from the blood merely by inorganical tranfuda-

tion, let us recollefl the experiments already related, concern-

ing the properties of thofe fluids, vrhich we found varied in

different circumftances of health. For, in inflammatory af-

fe(ftions of the parts from which they were fecreted, they af-

fumed the appearance of the coagulable lymph of the blood,

and
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and formed a tough jelly; in animals in health they formed

a jelly of a weaker nature ; and in drophcal cafes they were

almod a mere water, without the property of coagulation.

Now if thefe fluids be fo variable in their properties, it is ma-

nifeft that the pafTages fecreting them cannot be always unal-

terably the fame, or inorganized ; lince at one time we find

them fecreting one fluid, and at another time fecreting ano-

ther; efpecially as we fornetimes find them fecreting a fluid ve-

ry different from the blood, viz. pus. Which pus being found

in cavities without any ulcer or erofion, we muft conclude it

formed by fomething more than a mere filtration ; for we

cannot fuppofe there fliould be filtrated from the blood a fluid

that was not in it. And if pus, which paffes from the fame

pores, can only be accounted for by fiippofing thefe pores to

be organical, in like manner is it not probable, that the fe-

cretion of the natural lymph is not a flraining through inor-

ganical, but through organized paffages ?

Laftly, It has been brought as an argument in favour of

tranfudation in the living body, that blood tranfudes after*

death ; and this has been explained on die fuppofltion, th^t

the blood was thicker before the coagulation of the lymphs

Which fuppofltion appears ill-founded, when we fpeak of tho

living body ; for in former experiments we have obfervedj

that this lymph frequently at leaft, rather thins than thicken^

the blood. If, therefore, the blood tranfudes in the dead

and not in the living body, we fhould rather attribute it to a

change in the veffels than in the blood ; as is probable from

a careful examination of that very faff which has been

brought as the principal argument in favour of tranfudation,

viz. the parts adjacent to the gall-bladder being tinged with

bile : for any one who will take the trouble of ftanding by a

butcher whilft he kills a Iheep, will find, contrary to that gen--,

tleman’s conclufion, that upon opening the animal imme-*

diatcly, there is no appearance of the gall having tranfuded,

G g 2 for
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for none of the parts furrounding the gall-bladder are tinged.

But let the animal continue a day or two unopened, and then

the gall will be found to have tranfuded, and to have tinged

the neighbouring parts ; as is the cafe with the human body

by the time that we infpe(fl: it.

Since, then, the gall-bladder fo readily allows of tranfuda*

tion after death, and not during life, is it not probable that

there is in our membranes, and in our blood-vcflcls, a degree

of tendon, or a power of preventing the fluids from oozing

out of them, which power is loft with life ?

• Upon the whole, then, it appears, that the interfticial

lymph, or the fluid which moiftens the different cavities of

the body, being different from mere water, cannot be pro-

duced Amply by tranfudation through inorganical interftices;

but that there are fmall exhalant arteries, or organized paf-

fages, which not only tranfmit it from the blood, but change

its properties, and adapt it to the ofiice of lubrication, and

likewife make it affume very different appearances in different

circumftances of health.

j 2 . 0/ fuppofed Jhforption of the Lymph by the red Veins*

As there is a fecretion upon the different furfaces, and into

the different cavities of the body, for the purpofes of the confti-

lution, fo there is likewife an inhalation or an abfbrption. For

example 5 If food be taken into the ftomach and inteftines, it

is there digefted, and being converted into chyle, it is in that

form taken Into the blood- vcffcls. If garlic be applied to the

Ikin, it gets into the body, and is fmelt in the breath with as

much certainty as when taken into the ftomach, where its

juices are abfoibed by the laifteals. So, likewife, terebinthi-

nate medicines applied to the fkin are foon fmelt in the urine ;

and cantharides in a blifler afltfl the urinary paffages.

In the fame manner fluids are taken from different cavities

of the body into the vafcular fyftem. Thus the water of an

ajeites
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afcites and an anafarca are occafionally taken up and carried by

the blood-veflels to the inteftines and kidneys, and evacuated

by ftool or by urine. And the pus of an abfeefs is fometimes

abforbed and carried to different parts of the body and there

depofited, or is evacuated by the inteftines or urinary paffa-

ges. So alfo fluids injeefted into cavities, as that of the cheft:

or belly of living animals, foon find their way into the blood-

veffels. Thefe circumftances are admitted by anatomifts a-

mongft the unqueftionable fads of phyfiology.

Nar do anatomifts differ in their opinions about the mode

in which thefe fluids arc taken up ; for it is univerfally allow-

ed to be by abforption, or that there are fmall orifices adapt-

ed to imbibe them : the only queftion is, what the veffels arc

to which thefe orifices belong, whether to the lymphatic fyf-

tem, or to the common veins ?

That the common veins did the office of abforbing both the

chyle and the lymph, was the opinion of anatomifts before

Jfellius difeovered the ladeals ; but after his time few doubts

were entertained of the ladeals abforbing, at leaft a part of

that fluid. But moft anatomifts have been fo tenacious of thp

old opinion, as ftill to believe that the veins partly performed

that office, or abforbed fome of the chyle, and carried it to

the liver.

As to the abforption of the lymph, they have been ftill more

pofitive of its being performed by the common veins \ nay,

even after the difeovery of the lymphatic veffels, it occurred

but to a few, that thefe veffels contributed in the leaft to this

abforption. And no wonder, fince befides the refpe£l for the

contrary opinion, becaufe it was tranfmitted from antiquity,

anatomifts thought themfelves poffeffed of many ftrong argu-

ments in favour of the common veins performing abforption \

and as thefe arguments ftill continue to have weight with fomc

modern phyfiologifts, we ftiall take a particular examination

•f them in this place.
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That the common veins arife from cavities, efpeciaHy

jn the inteftines, and to do the ofEce of abfprption, is thought

probable from injections into thefe veins in dead bodies having

fometimes palTed into thofe cavities, even in cafes where but lit-

tle force was ufed. This is a clrcumhance which has occurred

in the experiments of the moft eminent anatomids, both of .the

pad and of the prefent age, fo that there is no faCt in anatomy

in favour of which more refpeClable authorities might be pro**

duced. And yet whoever has made numerous experiments

with injections, muft be convinced how eafy it is to be decei-

ved by them in this matter. For the veins in dead bodies be-

ing eafily ruptured, whenever we fee injections get from them

into cavities, we have reafon to doubt whether thefe injections

had paffed by natural paflages or by laceration of the fmall vef-

fels*, and whoever will examine the authorities that have been

quoted in defence of this faCt, will find, that an equal degree

of credit has been given to experiments, made with fuch coarfe

materials as no experienced injeCtor will now believe could pafs

through fuch fmall orifices, as to thofe injections which from

their fubtility leave the point more doubtful. Befides, as we

have already found, fuch changes are produced upon animal

bodies by death, that memjpranes, which during life had been

fo tenfe £s to prevent tranfudation, after death were fo much

altered, that in the gall-bladder, for example, they allowed

the vifcid bile to pafs *, does it not therefore become doubtful,

when an anatomifi: injeCts a cavity from a vein, whether (al-

though he caufe no rupture) he may not feparate the fibres

already relaxed by death, in fuch a manner as to imitate this

tranfudation ? And if one anatomifi; has been mifled when

he concluded tranfudation took place in the living body, be-

caufe he found it in the dead body, fo may they likewife,

who have concluded veins arofe from cavities in the living,

becaufe they had been able to pufh injeCtions into fuch cavi-

ties in the dead body. It muft therefore be allowed that fuch

experiments
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. experiments are at the beft equivocal. Befides, from the ex-

periments upon living animals, made long ago by Bartholin,

and much later by Hunter, &c. (fee Dr Hunter’s Medical

Commentaries), it appears evident, that no abforption by red

veins takes place in the living body.

Another argument ufed in favour of veins arifing from ca-

vities, particularly from the inteflines, is, that fome anatomifts

have affirmed that they have feen white chyle an the blood

taken from the mefenteric veins. But this argument will ap-

pear very inconclufive, when the reader recolledls, that the

ferum of the blood let out from the veins of the arm is fome-^

times white, which muft arife from fome other caufe than thefc

veins abforbing chyle. And, therefore, if that appearance ia

the brachial veins can be otherwife accounted for than by ab-

forption, we are left in doubt, whether, in thofe inftanccs

where anatomifls obferved fuch a fluid ia the veins of the me-

fentery, it had been owing, not to thofe veins abforbing it,

but to their receiving it from the arteries, all the ferum of the

body being fometimes white as milk.

A third argument produced in fupport of abforption by the

common veins, is taken from the flruflure of the penis, whofe

veins arife from its cells ; which cells, however, are now al-

lowed to be particular organizations, and very diflerent from

thofe of the cellular membrane, and the blood is believed not

to be abforbed, but to be impelled from thefe cells into thofe

veins ; and the argument is now given up even by fome of

thofe who were once the moft flrenuouS in its favour. (See

Dr Monro’s State of Fa(fl:s.) It need not therefore be here

dwelt upon.

Ligatures, or compreffion on the large veins, have been

confldered as furnifhing a fourth argument in favour of thefe

veins arifing from cavities, and doing the office of abforption.

Thus the fwelling of the legs in pregnant women, and in cafes

where tumors have been feen near the veins, has been ex-

plained
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plained from the uterus in the one cafe, and the tumors in the

other, occafioning fuch compreflion as to prevent the return

of the venous blood. But there are two circumftances which

make this argument far from being fatisfaflory. Firjiy The
lymphatic veflels run near fuch veins, and it is doubtful whe-

ther the lymph may not be retained in' the limbs more by the

compreflion of thefe veflTels than by that of the veins. Second*

(y, The compreflion of a vein may, by flopping the return of

the blood, not only diflend the fmall veins, but the fmall ar-

teries, and the exhalants may be fo dilated, or fo flimulated,

as to fecrete more fluid than they did naturally. In this way

perhaps the ligature which Dr Lower made on the cava infe*

rior of a dog occafioned the afcites : An experiment which

Mr Hewfon has repeated, but his fubjedl did not live fo long

as Dr Lower’s did, as it died in half an hour, and had only a

very little water in the abdomen.

Dr Lower has related another experiment which has fre-

quently been quoted by writers on the dropfy ; that is, where

he tied the jugular veins of a dog, and the dog’s head became

dropficaU Were this an experiment which always fucceeded,

it would be more decifive ; for when the whole cava was tied,

no part of the blood being able to return, all the veflTels below,

not only the fmall veins, but the fmall arteries, muft have

been extremely diflended ; whereas, in ' this experiment, no

fuch thing would take place, becaufe the jugular veins fo

frequently communicate with other veflTels, that there would

flill be a regrefs allowed the blood. If the neck therefore

became oedematous, it would appear more likely to have been

occafioned by the ligature on the veins. But what (hews that

there muft have been fome fallacy in Lower’s experiment is,

that thefe veins have fince been frequently tied without an

oedema being produced, or any figns of extravafated lymph..

Thus, in not one of the experiments which Mr Hewfon made

on thefe veins in living dogs (as, related in the firft part of his

Experimental
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Experimental inquiries) was this effe<S]: ever produced: Baron

Van Swieten tied both the jugular veins, and though he kept

the dog four days afterwards, he did not obferve diim any

way incommoded. In one dog Mr Hewfon even cut out both

the external jugulars, and kept him near a twelvemonth with-

out obferving the lead fymptom of dropfy. It appears, there-

fore, that in Lower’s experiment, not only the veins, but the

lymphatic velPels Which lie near them, had been tied j in

which cafe the lymphatics Would burft, and occadonthefefymp-

toms, But in Mr Hewfon’s experiment he took care to fe-

parate the vein from the lymphatics.

Thefe arguments
,
therefore in favour of abforption being

performed by the common veins, which are brought from ex-

periments where ligatures were made on large velTels, feeni

llkewife to be liable to fallacy.

'a fifth argument is taken from the firiuflure of the pla^

centa, where it has been concluded there are no lymphatics;

and yet there mufi: be abforption, and not a communication

of the velTels; neither of which arguments are decifive. For

there may be lymphatics in the placenta though not yet difi*

covered ; or there may be Imall veffeis palling from the mo-

ther to the foetus, though not yet injected.
,

A fixth argument is fUrnillied by the experiments of fome

authors; in which experiments, it is affirmed, that fluids in-

jefled into the inteflines were loon afterwards difcovered in

the mefenteric veins. The experiment related by the inge-

nious Kauw Boerhaiave, has been the moft depended upon irl"

this matter. In which experiment water was injected into

(he inteflines, and thole inteflines being coinprefled, the wa-

ter was afterwards obferved to run from the veins^ but that

fome fallacy had crept into this experiment is now probable,

from its having been repeated feveral times by MrxHunter in a

very fatisfaftory manner, without being attended with the lik^

VoL. III. H h fuccefs,'



fucccfs In tbefe experiments the inteftines were not only

filled with water, but the experiment was alfo repeated with

milk, ftearch difiblved in water and coloured with indigo, a

folution of mulk in water
; yet nothing was abforbed by

the veins : and this was readily difcovered ; for the veins had

been previoufly emptied^ of their blood, by pundures made

into their trunks, and prevented from receiving more by liga-

tures thrown round their correfi^onding arteries.. It may be

obfervedi at the fame time, that in the above experiments^

though the veins were found empty, the ladleals had filled

themfelves freely. The learned Haller, indeed, in compa-
,

ring thefe arguments, fays, that in fuch cafes where autho-

rity Teems to balance authority, he choofes rather to adopt

the opinions of thofe who affirm, than thofe who deny the

fa£t. For as he obferves, this experiment may eafily fail of

fuccefs ; but if it has ever fucceeded, we fhall not eafily find

another way of accounting for it, except by allowing that thefe

veins open into the inteftines. But with due deference to the

opinion of this excellent author, Kauw Boerhaave’s experi-

ment is not fo conclufive as thofe alluded to above : for in his,

the dog was opened immediately after death, and water being

injected into his ftomach, that water was feen firfi: to dilute

the blood, then to wafh it from the vena portarum, and the

experiment v/as continued a confiderable time by means of

prefiing the ftomach 5 which preflure furniffies a firong pre-

emption that the v/ater did not get into the veins by abforp-

tion but by a laceration, efpecially as the experiment continued

to fucceed for fome hours after death.

And laftly, a feventh argument ufed in favour of common

veins abforbing was, that many animats were deftitute of any

other veflels which could do that office. This was fuppofed

10 be the cafe with birds, fiffi, and amphibious animals; all of

which feme anatomifis did not hefitate to affirm mufi: want

• See Dr Hunter's Medical Commentarietf

every



243 ^

I

Chap. VIII. . OF TPE LYMPH.

every part of the lymphatic fyftem, and with great appearance

• of reafon 5 fince in the fmalleft quadruped they could e^fily

find either lafleals or lymphatic glands upon the mefentery

;

but in the largeft bird, or fidi, neither la£leal veflel nor con-

globate gland could be feen. And if thefe animals (faivd they) 1

be without the lymphatic fyftem, abforption in them muft be

performed by other veffels, viz. the eammon veins ; and if in

them the common veins car* do the office of abforption, why

ftiould not they likewife perform it in the human body where

fuch veins equally exift ? But this argument is overthrown by

the lymphatic fyftem being now difeovered in all thefe ani-

mals.

Suclr are the arguments produced in favour of the common

, veins doing the office of abforption
; a do(ftrine \yhich has late-

ly been efpoufed by that excellent anatomift Dr Meckel ; to

whofe obfervations, though agreeing with fome already men-

tioned, it may be neceftary to pay a particular attention.

Dr Meckel’s conclufions in favour of this do£lrine, are

made entirely from injections in dead bodies : For having filled

the common veins by injefling mercury into the lymphatic

glands, into the excretory duts of the breafts, into the ve-

ficula feminalis, into the hepatic duts, and into the urinary

bladder j he concludes, that the veins open into thefe parts in

the living body to abforb from them : A conclufioa which is

already proved to be liable to confiderable objeclions, as we

never can be fure whether our injedlions, in getting from

thefe cavities into fuch veins, bad gone by a natural or by a

forced paflage. Dr Meckel indeed mentions, that there were

no marks of an extravafation in his experiments. Perhaps it

might have been too fmall for obferyation.
,
Nay, we, have

even reafon to believe, that as the Imall veflels of the human
body are very clofe to one another, our injection may fome-

times burft from one, into another lying in' contact: with it,

without diftending the cellular membrane which lies between

W b 2 theni

:



244 OF THE LYMPH. Part VI.

them : A circumllance which anatomifts have fometimes ob-

ferved, and which Mr Hewfon has feen happen even on the

niefentery of a turtle ; where upon Injefidng the lafleals, he

has more than once made the mercury pafs into the common

veins: 'but in all thefe cafes, on a careful examination, we

found it was by rupture, as could readily be diftinguilhed in

this animal, whofe mefentery is extremely thin and tranfpa-

rent. And that it was a<5lually Ip, and not by a natural paf-

fage, muft be evident to every anatomift who confiders that

this is an experiment which does not always fucceed on

the mefentery of the turtle; where, if there were natural paf-

fages, or if the lafleals opened into the veins, the mercury

would probably run with great facility.

- And the very fame circumftance which Dr Meckel has ob-

feryed of a lymphatic gland, has happened to Mr Hewfon

fometimes on injedling thefe glands in difeafed cafes ; that is,

he has filled the common veins, and in fome inftances where

he locked for it, he could didinguifh the extravafation very

readily^ and therefore concluded, that in the other cafes

where the veins were filled, that it was alfo by an extravafa-

tion, though a more obfeure one. From this he fufpefts,

that in Dr Meekel’s experiment, where he filled the common

veins, by inje<^ing into the lymphatic vefTels of a difeafed

gland, a fimilar deception had taken place : efpecially as the

force applied was confiderable, he having ufed a column of

mercury eighteen inches high.

And the fpppofition Of the red veins opening into a lym-

phatic gland, appears improbable, from an obfervation con-

cerning the ftruclure of the glands, for which we are indebted

to Dr, Meckel himfelf, viz. thlt they are made of a convoluted

lymphatic vefTel. Now to fuppofe a lymphatic, which is a

veflel given to abforb, Ihould itielf, even when convoluted,

h^ay? a common vein opening into it for abforption from its

cavity,^
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cavity, d0es not appear confiftent with what we know of na-

ture’s operations. ^

Sinailar objections might be made to the other experiments

lelated by thisj very ingenious author; but enough has been

faid to fhew how cautious we fhouid be in making concluiions,

with refpeCl to the paiTages of the living body, from experi-

ments made on the dead, where, from the weaknefs of the vef«

fels, and odier circumftances, we arc fo liable to be deceived.

Upon the whole, on taking a review of the doCtrine that

the common veins are the inltruments of abfortion, that doc-

trine appears to have no other fupport than refpeCt for the

authority of our predeceffbfs : for all the arguments in its fa-

vour are liable to confiderable objeClions. Let us next, there-

fore, inquire, whether fome other part of the human body

may not do that important office ?

§ 3* V Ahforption by the Lymphatic Syjlem.

This fyftem in all animals, we have found, conhfts of a

trunk or a thoracic duCl, and of two extremities, namely, the

laCteals, and the lymphatic veffils. The laCleals can be tra-

ced from the inner furface of the inteftines, where they begin

by fmall orifices, in order to abforb the chyle, and to tranfmlt

it through the thoracic duCt to the blood-velTels. That this is

their ufe, has never been queftioned finoe the firft difcovcry of

thofe vefTels, from its always admitting of eafy demonftration ;

that is, by giving an animal milk, and then opening him a few

hours after ; in which cafe the fame fluid that is feen in his in-

teftines can likewife be feen to have got into his laCleals. v

After thus being convinced, that the ufe of one branch of

the fyftem is to abforb, we cannot at flrft fight but wonder that

any anatomift fliould have hefltated to attribute a fimilar office

to the other. Neverthelefs fome anatomifts have been led to

^fcribe to the lymphatics 'a very different ufe to what they

found
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found the la^leals perform
;
particularly fince the tipie that

Nuck firft made his experiments, in which he thought he in-

jected thefe lyniphatic veflels from the arieries ; and therefore

concluded, that theyliad no other ufe than as correfpondent

veins to return the lymph from fuch arteries as were too fmall

to admit the red blood* or the ferum. And in this opinion

anatomifts were confirmed by the theories of Leeuwenhoek

and of Boerhaave, concerning the gradation 'in the feries of

tlje globules of our fluids, and of the fizes^of the veflels de-

flined to convey them ; thence the idea of the lymphatic vef-

fels being fmall veins continued from arteries became fo ge-

neral among phyfiologifts.

But although this idea was fo commonly received, yet there

were fome phyfiologifts who reafoned better on the fubjeCl j

and amongft the firft of thefe was GlifTon, who, in a book

publifhed the very year after that in which Bartholin wrote

upon the lymphatics, attributes to thofe veflels the office of

carrying back to the blood-veflels the lymph which had lu-

bricated the cavities of the body.

M. Noguez, likewife in a chapter where he mentions the

name of Dr GlifTon, fpeaks of abforption by the lymphatics*

Hambergerus alfo feems to have had this idea of their office:

And Frederic Hoffman has exprefTed the doClrine of the lym-

phatics being abforbents very completely, in his Medic. Ration.

Syftem. lib. i. fedf. 2. cap. 3.

' This opinion of the lymphatics being a fyftem of abforbents,

has been adopted and fupported with additional^rguments by

Dr Hunter and Dr Monro ; who, befides fhewing the fallacy

of the experiments brought in favour of the common veins

doing the office of abforption, have advanced the following

arguments to prove that the lymphatics perform it.

Firft, Their great analogy with the la<fteals, with which

they agree in their coats, in their valves, in their manner of

ramifying, in’ their paflfage through the lymphatic or conglp-

bat?
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bate glands, and in their termination in'thc Thoracic dii£l:, and

in jfhort in every circumftance ^Ith regard to their ftruclure ;

and thence it is probable th^y alfo agree with them in their

ufe. And as the la^leals are known to begin from the fur-

face of the inteftines, and to be the abforbents of thefe parts,

the lymphatics may begin from the other cavities of the body,

and may abforb the fluids which had lubricated thofe cavities-

Secondly, The paflage of the venereal, variolous, and other

poifons into the conftitution ; thefe poifons firft making an ul-

cer, and then being abforbed along with the matter of the ul-

cer and infecting the whole body. That in fuch cafes they arer

iiot abforbed by the common veins,' but by the lymphatics,

appears from their inflaming thefe lymphatics in their courfe,
'

and by their generally inflaming a conglobate gland before

they enter the fyftem ; a ftrong argument in favour of their

being taken up by the lymphatic veflels, which pafs through

thefe glands in their way to the thoracic du£t.

Thefe two are the principal arguments by which the doc-

trine of the lymphatics being a fyftem of abforbents has been

fupported. Experiments made by injedlions in the dead body,'

where fuch injections have been forced from the arteries into

the cellular membrane and from the cellular membrane into

the lymphatics, have been likewife brought in favour of this

doctrine, but improperly ; and being now given up by thofe

tvho advanced them, they need not be dwelt upon here.

But our experiments related above furnifh another argu-

ment in favour of the lymphatics being a fyftem of abforbents j

\ for in thefe experiments, we have always found the fluids con-

tained in the difierent cavities of the body, and that contained '

in the lymphatics exaClly agreeing with one another, in their

tranfparency, in their confiftence, &c. And in animals in

health, we likewife found, when the one jellied on being ex-

pofcd to the air, the other did fo too ; and in the animal re-

duced by low diet, where the properties of the one were- al-

tered
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tercel, thofe of the other were fo likewife, and exactly in the

fame manner* So that we new feem to have obtained as de-

cifive an argument in favour of abforption by lymphatics, as

we before bad of that by the la6teals; for the lacfteals were

concluded abforbents from their being found to run from the

intehines filled with a fluid fimilar to what was in the c 2Lwny

of the gut: fo we feem h^re to have the fame reafon for be*«

lieving that the lymphatics abforb from cavities, becaufe they

are found to contain a fluid exactly fimilar to what is obferved

in thefe cavities; a ftrong argument that the Ouid had pafTed

from fuch cavities into thefe lymphatics by abforption.

Such, then, feems to be the purpofe for which the lympha-*

tic vefiels were provided, that is, to do the office of abforption,-

an office of the greateft knportance to the animal
; no won-

der, therefore, that there ffiould be a fyftem fet apart for per-

forming it, and not only in man and quadrupeds, but alfo inr

birds, fifh, amphibious animals, and perhaps even iainfe<*fsof

thd moif perfect kind.

A SYSTEM
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PART VII.

OF THE HUMAN NERVES.

BY THE LATE DR ALEX. MONRO.

CHAP. L

Of the Nerves in General.

I. rnpiHE numerous turns which the carotid and, vertebral

JL arteries make before they pafs through the dura

mater, thefe arteries having neither fwelling mufcles nor pref-

fure of the atmofphere to aflift the courfe of the blood in

them after they enter the Ikull, and their divlfion into innu-

merable communicating branches in vthe pia mater, and its

procelTes, (hew, that the liquors muft move more flowly and

equally in them than in moft other parts of the body.

2. By the afliftance of injections and microfcopes, the very

minute branches of thefe vclTels are difcovered to go from,

the pia mater, into the cortex, cineritious, or afliy coloured

part of the cerebrum, cerebellum, and fpinal marrow; where-,

as we can only fee longitudinal veiTels, without numerous ra-

mifications or reticular plexufes, in the white medullary fub-

ftance of thefe parts.

3. The continuity of the cortex with the medulla of the

encephalon and fpinal marrow is obfervable with the naked

VoL. HI. I i eye,
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eye, and is more diftinflly feen with the affiftance of a micro-

fcope.

4. Ih difTedting thie brain and cerebellum, we fee the fmall

beginnings of the medulla proceeding from the cortex, 'and

we can trace its gradual increafe by the addition of more fuch

white fubflance coming from the cortex.

5. Both thefe fubftances are Very fucculent
; for being ex-

pofed to the air to dry, they lofe more of their weight than

moft other parts of the body do.

6 . In feveral places we can obferve the medulla to be com-
pokd ot fibres laid at each others fides.

7. The medullary fubftance is employed in forming the

white fibrous cords, which have now the name of netves ap-

propriated to them. Within the fkuli we fee the nerves to be

the inedullaiy fubftance continued ; and the fpinal marrow is

all employed in forming nerves.

b. The common opinion concerning the rife of the nerves,

founded on a fuperScial infpe6tion of thofe parts, is, that the

nerves are propagated from that fide of the encephalon at

which they go out of the fkuli. But it having been remarked,

after a more ftrid inquiry, and preparing the parts by mace-^

ration in water, that the medullary fibres decufiate or crofs

each other in fome parts of the medulla ; as for example, at

the corpus annulare, and beginning of the fpinal marrow

;

and praclical obfervers having related feveral examples, of

people whofe brain was hurt on. one fide, while the morbid

fymptom, pally, appeared on the other fide of the body, of

which 1 have feen fome inftances : and experiments made on

brutes having confirmed thefe o.blervations, it has been

thought, that the nerves had their rife from that fide of the

encephalon which is oppofite to their egrefs from the fkuli.

It may, however, ftill be faid, that this laft opinion is not

fully demonftrated, becaufe a decuftation in fome parts is not

a proof that it obtains univerfally j and if there are examples

of
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of palfy of the fide oppofite to that on which the brain was hurt,

there are alfo others, where the injury done to the brain and

the palfy were both on the fame fide.

9. The nerves are conapofed of a great may threads lying

parallel to each other, or nearly fo, at their exit from the

medulla.

This fibrous texture is evident at the origin of mofl: of the

' nerves within the fkull : and in the cauda equina of the fpinal

marrow, we can divide them into fuch fmall threads, that a

very good eye can fcarcely perceive them : but thefe threads,

when looked at with a microfeope, appear each to be compof-

ed of a great number of fmaller threads.
^

10. How fmall one of 'thefe fibrils of the nerves is, we know

not ; but when we confider that every, even the mofi minute

part of the body is fenfible, and that this muft depend on the

nerves (which, all conjoined, would not make a cord of an inch

diameter) being divided into branches or filaments to be dif-

perfed through all thefe minute parts, we mufi: be convinced,

that the nervous fibrils are very fmall. From the examination

of the minimum vifibile, it is demonfirated, that each fibre in

the retina of the eye, or expanded optic nerve, cannot exceed

in diameter the 32 400th part of a hair

11. The medullary fubftance, of which the nervous fibrils

are compofed, is very lender, and would not be able to refill

fuch force as the nerves are expofed to within the bones, nor

even the common force of the circulating fluids, were not the

pia mater and tunica arachnoidfs continued upon them ; the

former giving them firmnefs and ftrength, and the latter fur-

nilhing a cellular coat to connetSt the threads of the nerves, to

let them lie foft and moift, and to fupport the velTels which

go with them.

It is this cellular fubftance that is diftended when air is

forced through a blow-pipe into a nerve, and that makes

a nerve appear fpongy, after being diftended with air till it

I i 2 dries j
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dries } the proper nervous fibrils flirivelling fo in drying, that

they can fcarcely be obferved.

12. Thefe coats (§ ii.) would not make the nerves ftrong

enough to bear the ftretching and prelTure they are expofed to

in their courfe to the different parts of the body ; and there-

fore, where the nerves go out at the holes in the cranium and

fpine, the dura mater is generally wrapped clofely round them

to colleft their loofe fibres into tight firm cords: and that

the .tenfion which they may happen to be expofed to may

not injure them before they have got this additional coat, it is

firmly fixed to the fides of the holes in the bones through,

which they pafs.

13. The nervous cords,^ thus corapofed of nervous fibrils,

cellular coat, pia and dura mater, have fuch numerous blood-

vefiels, that after their arteries only are inje<Sled, ,the whole

cord is tinged with the colour of the injected liquor ; and if

the injeflion is puflied violently, the cellular fubftanc-e of the

nerves is at laft diftended with it.

14. A nervous cord, fuch as has been juft now deferibed,

has very little elafticity, compared with feveral other parts

of the body. When cut out of the body, it does not become

obfcryably fliorter, while the blood-veflels contrafb' three-

.eighths of their length.

15. Nerves are generally lodged in a cellular or fatty fub-

ftance, and have their courfe in the interftices of mufcles and

other aflive organs, where they are guarded from preflure ;

but in feveral parts they are fo placed, as if it was intended

that they ftiould there fuffer the vibrating force of arteries, or

the preflure of the contracting fibres of mufcles.

16. The larger cords of the nerves divide into branches as

they go oflf to the diflferent parts ; the branches being fmaller

than the trunk from which they come, and making generally

an acute angle where they feparate. ,

17.

In
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17. In feveral places, different nerves unite into one cord,

which is commonly larger than any of the nerves which form

it.

18. Several nerves, particularly thofe which are diftributed.

to the bowels, after fuch union, fuddenly form a hard knot

,confiderahly ,larger than all the nerves of which it is made.

Thefe knots were called corpora olivariuy and are now gene-

rally named gan^lions'^,

19. The ganglions have thicker coats, more numerous, and

larger blood-veffels, than the nerves ; fo that they appear

more red and mufcular. On diffedling the ganglions, fibres

are feen running longitudinally in their axes, and other fibres

are derived from their fides in an oblique direction to the

longitudinal ones.

20. Commonly numerous fmall nerves, which conjun£dy

are not equal to the fize of the ganglion, are fent out from it,

but with a ftrudlure mo way different from that of other

nerves.

. 21. The nerves fent to the organs of the fenfes, lofe there

their firm coats, and terminate in a pulpy fubftance. The optic

nerves are expanded into a foft tender web, called the retina.

The auditory nerve has fcarce the confidence of mucus in

the veftibulum, cochlea, and femicircular canal of each ear.

The papillae of the nofe, tongue, and fkin are very foft.

22. The nerves of mufcles can likewife be traced till they

feem to lofe their coats by becoming very foft ; from whlch^

and what we obferved of the fenfatory nerves (§ 21.), there is

reafon to conclude, that the mufcular nerves are alfo pulpy at

their terminations, which we cannot indeed profecute by dif-

feftion. '

23. It would feem neceffary that the extremities of the

nerves fhould continue in this foft flexible date, in order to
'

* perfortrit

* See Vol. II. p 63,, and Monro on the Nervous Syftcm, Tab.

XX, xxl. xxii. xxiii.
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perform their funflions right: for, in proportion 'as parts be-

come rigid and firm by age, or any other caufe, they lofe of

their fenfibiUty, and the motions are more difficultly per-

formed.

^ 24. Though the fibres in a nervous coat are firmly conne^i:-

ed, and frequently different nerves join into one trunk, or into

the fame ganglion
; yet the fenfation of each part of the body

is ,fo very diftindl, and we have fo much the power of moving

the mufcles feparately, that, if the nerves are principal agents

of thefe, two fun6lions, which I fJiall endeavour to prove

they are, we have reafon to believe that there is no union, con-

fufion, or immediate communication of the proper nervous fi-

brils, but that each fibre remains diftindt from its origin to

its termination.

25. Changes produced any way upon the coats of the nerves,

cannot, however, but affc6l the nervous fibrils. The cel-

lular fubftance m^iy be too full of liquor, or may notfupply e-

nough j the liquor may not be of a due confiftence, or it may

b^ preternaturally obrtru(ffed and coile£led. The pia or dura

mater may be too tenfe, or too lax; their veffels may be ob-

ftrudled ; their proper nerves may be violently irritated, or

lofe their power of ailing; and a great many other fuch chan-

ges may happen, which will not only occafion diforders in par-

ticular nerves, but may be a caufe of the fympathy fo fre-

quently obferved among the nerves
;
which is fo necefiary to

be attentively regarded in a great many difeafes, in order to

difeover their true ftate and nature, that, without this know-

ledge, very dangerous miftakes in the pradice of phyfic and

furgery may be committed.
.

-

26. Many experiments and obfervations concur in proving,,

that when nerves are compreffed, cut, or any other way de-

ftroyed, the parts fupplied with fuch nerves, farther from the

head or fpine than where the injuring caufe has been applied,

have their fenfations, motions, and nourifltment, weakened
/ /

or
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or loft; while no fuch efFe<fts are Teen in the parts nearer to

the origin of thofe nerves : and in fuch experiments where the

caufe impeding the nerves to exert themfelves could be remo-

ved, and the ftrudlure of the nerves was not injured, as for

example, when a ligature upon a nerve, ftopping its in-

fluence, has been taken away, the motion and fenfation of the

parts were foon reftored. From which i|t would appear, that

the nerves are principal inftruments in our fenfations, mo-

tions, and nourifliinent; and that this influence of the nerves

is not inherent in them, unlefs the communication between

thefe cords and their origin is preferved.

This concluiion is juft, notwithftanding that fometimes, up-

on cutting a nerve, the effects above mentioned have been felt

for a fhort time, but afterwards the perfon was fenfible of no

numbnefs or immobility : for wherever this is faid to have

happened, the cut nerve was only one of feveral which were

fent to the member ; the want of whofe influence was felt no

longer, than till the habit was acquired of performing the

functions eafily by the other nerves.

Nor is it of greater weight as an obje£lion, that fometimes

when a ligature is drawn very hard upon a nerve, and then is

taken away, the nerve never again recovers its influence upon

the parts it is diftributed to beyond the ligature, but is of as

little effedt as if it had been cut through ; which is to fay that

its texture has been,altered beyond recovery. The fame thing

is to be/een by tying a thread tight round a tender twig of any

vegetable
;

it decays.

27. Experiments and obfervations fhew, too, that when

parts of the encephalon or fpinal marrow have been irritated,

comprefled, or deftroyed, the parts of the body, whofe nerves

had their origin from fuch affe^fted parts of the encephalon or

fpinal marrow, became convuifed, paralytic, infenfible, or

wafted ; and in fuch cafes where the injuring caufe could be

removed from the origin of the nerves, the morbid fymptoms

,
obferved

V
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obferved in the parts to which thefe nerves were diftributed,

went ofF upon the removal of that caufe. From which it is

thought reafonable to conclude, that the nerves muft not only

have a communication with their origin, but that the influence

they have upon the parts they are diftributed to, depends on

the influence which they derive from the medulla encephala

and fpinalis.

28. Though the fpinal marrow has its own veffels and cine-,

ritious fubftance, which aflifts to form its medulla; yet a ve-'

ry large fhare of the medullary fubftance within the fpinc is

derived from the encephalon, ^hofe medulla oblongata de-

fcends from the head ; and the influence of the fpinal marrow-

on its nerves depends in a great meafure on this medulla ob-

longata of the head. Hence an injury done to any part of the

fpinal marrow, immediately afFeifts all the parts, whofe nerves

have their origin below where the injuring caufe is applied.

A laxation of a vertebr^in the loins makes the lower extremi-

ties foon paralytic; a tranfverfe fe(Stion of the^riiedulla at the

firfl: vertebra bf the neck, foon puts an end to life.

29. If fuch caufes produce conftantly fuch efteefts (§ 26,

27, 28.) in us and other creatures living in nearly the Tame

circumftances as we do, the ^onclufions already made muft

be good, notwithftanding examples of children and other

creatures being born without brains or fpinal marrow ; or

notwithftanding that the brains of adult creatures can be

much changed' in their texture by difeafes ; and that tortoifes,

and fome other animals, continue to move a conflderable time

after their heads are cut off. We may be ignorant of the par-

ticular circumftances requifite or necelTary to^ the being or

well-being of this or that particular creature ; and we may be

unable to account for a great many phenomena; but we muft

believe our eyes in the examination of fa<fts; and if we fee

conlfantly fuch confequences from fuch aeftions, we cannot

but conclude the one to be the caufe and the other the efFe<ft.

•
(



Chap.!. OF THE NERVES. i$1

It would be as unjuft to deny the conclufions made in the three

N- preceding articles, becaufe of the feemingly preternatural

phsenomena mentioned at the beginning of this, as it would

' be to deny the necelfity of the circulation of the blood in us

and moft quadrupeds, becaufe a frog can jump about, or a

tortoife can walk, long after all the contents of its thorax and

abdomen are taken out, or becaufe the different parts of a

wotm crawl after it has been cut into a great many pieces. It

is therefore almoft univerfally allowed, that the nerves are

principal inftruments in our fenfations, motion, and that the

influence which they have is communicated from their origin,

the encephalon and medulla fpinalis. But authors are far front

agreeing about the manner in which this influence is com-

municated, or in what way nerves a6t to produce thefe

effefts.

30. Some alledge, that the nervous fibres are all folid cords,

ailing by clafticity or vibration ; others maintain, that thole

fibres are fmall tubes conveying liquors, by means of which

their effects are produced#

31* The gentlemen, who think the nervous fibres folid,

raife feveral objedlions to the other do6lrine ; which I lhall

confider afterwards ; and endeavoui^ to fliew the fitnefs of

their own doftrine to account for the effcfls commonly ob^

ferved to be produced by the nerves.

The objefts of the fenfes plainly (fay they) mak^ impulfes ort

the nerves of the proper organs, which muft (hake the ner-

vous fibrils: and this vibration muft be propagated along the

whole cord to its other extremity or origin, as happens iii

other tenfe firings ; and thefe vibrations being differently mo-
dified, according to the difference of the objedt, and its differ-

' ent application, produce the different ideas we have of objects.

3 ^* To this account of fenfation, it is objected, firft. That
nerves are unfit for vibrations, becaufe their extremities,

where objcfls are applied to them, are quite foft and pappy
VoL. IIL

. Kk ^
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(§21.), and therefore not fufeeptihle of the vibrations fuppo-
fed; and if there could be any little tremor made here by the

impulfe of obje^s, it could not be continued along the ner-

vous cord, becaufe the cellular fubllance by which each par-

ticular fibre is epnnedted to the neighbouring ones (§ ii.),

and the fatty fubftance in which the nervous cord is immerfed

(S I5*)> would fpon ftifle any fuch vibratory motion.

A fecond obje^ion to this doctrine is, That fuppofing the

nerves capable of vibrations by the impreflions of objedls, thefe

vibrations would not anfwer the defign. For if what we
know of other vibrating firings, to wit, that their tone re-

mains the fame, unlefs their texture, length, or tenfion is al-

tered, and that different fubflances flriking them do no more

than make the found louder or weaker ; if thefe properties arc

to be applied '"to nerves, then it will follow, that the fame

nerve would conflantly convey the fame idea, with no other

variety than of its being weaker and ftronger, whatever differ-

ent obje(Sts were applied to it
;
unlefs we fuppofed the nerve

changed in its texture, length, or tenfion, each time a dif-

ferent objedl is applied ; which, it i$ prefumed, no body will

undertake to prove does happen.

Nay, 3dly, If ever fuch a variety of vibrations could be

made, our fenlations would notwithftanding be confufed and

indifi:in£l ; becaufe the tremulous nervous fibre being firmly

connedled and contiguous to feveral other: fibres of the fame

cord, would neceffarily (hake them too, by which we Ihould

have the notion of the objedl as applied at all the different

parts where the extremities of thefe fibres terminate. -

33. In whatever way the favourers of the doctrine of folid

nerves pleafe to apply the elafticity of perves to the contrac-

tion of mufcles, their adverfaries infill that nerves are too

weak to refill fuch weights as the mufcles fullain ; they would

furely break, efpecially as they are in a great meafure, if not

wholly, deprived of their llrong coats before they come to

the
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the part of the mufcle they are immediately to adl: upon

(§ 22.)—The nerVes being found to have little or no eladicity

to fhorten themfelves (§ 14 )> (hews them altogether unfit for

fuch an office as thisot contracting the mufcles in the way pro-

pofed of their a(Sting by elafticity ; and when a nerve is view-

ed with amicrofcope while the mufcles it ferves are in adlion,

no contraction or motion is obferved in it — ay, if they

were elaftic, they would equally exert their power of con-

tracting mufcles nearer to their origin as well as farther

from it, when they were put into contraction or vibration, by

irritation of any part of them. The former, however, does

not happen. ‘

\ .

34. As a further objection againft either motion or fenfa-

tion being owing to the elafticity of the nerves, it is faid, that

if this doCtrine was true, the fenfations would be more acute,

and the contractions of mufcles would be greater and ftrong-

er, when the parts become firmer and more rigid by age ; for

then their elafticity is increafed ; Whereas, on the contrary,

it appears (§ 23.) that then the fenfations are blunted, and

mufcular contraction becomes lefs and weaker.

35. If the nerves were granted to be elaftic, and to com-

municate a fpringy force to all the parts they are diftributed

to, they might appear neceftTary in this view to affift the ap-

plication of the nutritious particles of the fluids to the fides of

the veflels which thefe particles were to repair ; and fo far

might well enough account for the (hare which nerves are

thought to have in nutrition : But if wc cannot make ufe of

elafticity in the other two funClions, fenfation and motion, we

muft aifo endeavour to find out fome other way for the nerves

to aCf in nutrition ; which will be done afterwards.

36. Having thus ftated the reafons for and againft the

nerves aCling as folid firings, let us Ijkewile relate the argu-

ments for the nerves being tubes, and the objeClions to this

doclrine.

AI Kkz
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A great argument of thofe who think the nerves to be tubes

conveying liquors, is the ftrong analogy ofthe brain and nerves

to other glands of the body, and their e^tcretories, where a ma-

nifeft fecre^ion of liquor is made in the glands, to be conveyed

by the excretories to the propei^ places in which it ought to be

depofited; they think that the vafcular texture of the cortex of

the encephalon and fpinal marrow (§ 2.) the continuation of

the cortex in forming the medullary fubftance (3, 4, ) the fi-

brous texture (§5.) and fucculent ftate of this medulla 6.)

and its being wholly employed to form the nerves {§ 7.)where

the fibrous texture is evident (§ 9.) ; all thefe things, fay they,

confpire to fliow fuch a ftrong analogy between jhefe parts and

the other glands of the bpdy, as carries a conyi£lion that there

is a liquor fecreted in the encephalon and fpinal marrow, to

be fent out by the nerves to the different parts of the body,

37. The following objections are raifed to this argument in

favour of liquor conveyed in the nerves from the analogy of

the glands, Other glands, it is faid, have their excretories

collected into a few large tubes, and not continued in fuch a

great number of feparate tubes, as far as the places where

the liquors are depofited ; which laft mirft be the cafe, if the

jierves are the excretories of the glandular brain. 2dfyf We
fee the cavities, and can examine the liquors in the excretories

of other glands much fmaller than the brain which cannot be

done in the nerves, If the nerves were tubes, they

would be fo fmall, that the attraction of the liquors to their

fides would prevent that celerity in the motion of the liquors,

* which is requifite to fenfations and motions, If the

nerves were tubes, they would be cylindrical ones, and confe-

quently not fubjeCt to difeafes; or at leaft we could have np

comprehenfion of the difeafes in them,

38. The anfwer to the iji of thefe objections is^ That there

are other glands where there is a manifeft fecretion, and in

which the difpofition of the excretories is in much the fame

' way
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way as in the encephalon : the kidneys, for example, have a re-

ticulated cortex of vcfleis, from which the Euftachian or Bel-

llnlan medulla, confiding of longitudinal iibres and a fevr

hlood-veflels in the fame direction, proceeds ; and this medul-

la is collcded into ten, twelve, or more papilla, each of which

is formed of numerous fmall feparate tubes, which fingly dis-

charge the urine into the large membranous tubes; and thefc

united form the pelvis. Upon comparing this texture of the

kidneys with that of the encephalon (J 2, 3, 4, 5, 6, 7, 9,) the

analogy will be found very ftrong.

39. In anfwer to the 2J objedlion, in § 37. it is granted,

that microfeopes, inje£fions, and all the other arts hitherto

employed, have not (hewn the cavities of the nervous fibrils,

or the liquors contained in them; and from what was faid

(§ 10.) of the fmallnefs of the nervous fibrils, it is not to be

expected that ever they Ihould be feen. But fo long as fuch a

number of little animals can every hour be brought to the ob-

je^ors, in which they can as little demonftrate the vellels or

contained fluids, it will not be allowed to be conclufive reafon*

ing, that becaufe x)cular demonftratipn cannot be given of

either the tubes or their contents, therefore they do not exifl*

For if we have any notion of an animal, it is its being an hy-

draulic machine, which has liquors moving in it as long as it

has life. If, therefore, fuch little animals have vellels and li*

quors which we cannot fee, why may not fome of the veflels

and liquors of the human body be alfo invifible to us ?

To avoid this anfwer to the objection, it is further urged.

That though we might not fee the nervous tubes or the liquors

they contain as they naturally flow
;

yet if fuch liquors really

exift, they ought to difeover themfelves, either by a nerve’s

fwelling when it is firmly tied
; or.that, however fubtile their

fluids arc, they might be collcaed in fome drops, at Icaft, when
the cut end of a nerve of a living animal is kept fome time in

fhe exhaufted receiver of an air-pump. It is affirmed, that

neither
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neither^ did the tied nerve fwell between the brain and liga-

ture, nor was there any liquor collected in the receiver of the

air pump'; from which it is concluded, that there is no liquor

in ' he ne. v.:s.

Some, who« fay rhey have tried thefe experiments, affirm,

that in youn animals tre nerve does fwell above the ligature,

and that a liquor does drill out upon cutting a nerve.— -

Whether fwelling or liquor is feen or is not feeh in thefe ex-

periments, no conclulion for or againft a nervous fluid can be

made fro them; roi the fwelling of the nerve after it is tied,

or the efflux o; liquors from its extremity, will never prove

either to be the efieft of the fluid in the proper nervous fibrils,

fo long as they might be occafioned by the liquors in the lar-

ger veflels of the cellular fubftance of the nerves; and if thefe

fame veflels of th coats of the nerves do not difeover their li-

quors by thef? experiments, it is far lefs to be expelled that

the much more fubtile nerves will difeover theirs.

40. The 3^ objedlion to the dodlrine of the brain being a

gland, and the nerves its excretories, fuppofes a more rapid

motion neceflary in the fluid of the nerves than what moll of

the defenders of the nervous fluid will now allow ; and is after-

wards ‘O be confidered particularly in a more proper place.

41. The 4f^ objeiflion being. That if the nerves are excre-

tories of a gland, they mull be cylindrical tubes, in which no

Cbftrudlions or difeafes would happen ; but fince we daily fee

difeafes in the nerves, they muft not therefore be fuch excre-

tories. The anfwer is, That difeafes happen often in the ex-

cretories of other glands, as of the liver, kidneys, &c. notwith-

llanding their cylindrical form, and their much fhorter and

lefs expolrd courfe. When we confider the very tender fub-

ftance of the brain, the vaft complication of its veflels, the

prodigious fmallnefs of the tubes going out from it, the many

moving powers which the nerves are to undergo the fhock of,

and the many chances which the vefTels, membranes, and

cellular
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cellular fubftance accompanying the nerves, have of being dil-

ordered, and then affecting the nervous hbrils, we have very

great reafon to be furprifed, that thefe cylindrical tubes are

not much more frequently put out of order, by too great or

too fmall a quantity of liquors ; by too vifcid or too thin fluids ;

by liquors conlifting of too mild and too fluggifli particles, or

of too acrid pungent ones; by too great or too little motion

given to the liquors ; by the diameters of the tubes being too

much ftraitened or too much enlarged ; and by a great many

other varieties of circumflances which might be thought ca-

pable of difturbing the functions of the nerves, fuppofing them

to be cylindrical excretories bf the brain, as a gland.

42. The numerous veflels of the encephalon have brought

fome of the gentlemen who aflert the nerves to be folid, to

acknowledge,’ that there is a liquor fecreted in the brain; but

then they will not allow that this liquor is fent out by the pro-

per nervous fibrils, but that it is poured into the cellular fub-

ftance, in which the nerves lie, to keep them moift and fupple,

and therefore fit for exerting their elafticity, vibration, . &c.

by which, in their opinion, the efFedls commonly afcribed to

nerves are produced.

43. Befides the objeflions. already mentioned (§32,33.)

againft t,he nerves afling as elaftic flrings, this opinion has fome

other difiiculties which may be objected to it : for inftance,

there is not one analogous example in the whole body of liquors

fecreted in a large gland, to be poured into a cellular fubftance,

as is here fuppofed ; the liquors in the cells of the tela cellularis

of other parts are feparated from the little arteries which are

diftributed to thefe cells.

Further, it cannot be imagined, how a liquor fecreted in the

cortex of the. brain ftiould make its way through the medulla,

to come out into the cellular membranes on the furface of that,

medulla.
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;

Lajlly^ A very fitnple experiment, of inje£^ing water by the

artery of any member, and thereby filling the cellular fubftancc

of the nerves of that member, ftiews, evidently, that the liquor

of the cellular fubftancc of the nerves has the fame fountain as

the liquor has in the tela cellularis any where clfe, that is,

from the little arteries difperfed upon it. ^

44. The dodrine of a fluid in the nerves, is not only thus

fupported by the analogy of the brain and nerves to the other

glands and their excretories, but thofe who maintain this doc-

trine mention an experiment which they think diredlly proves

a fluid in the nerves. It is this : After opening the thorax oE

a living dog, catch hold of and prefs both one or both of the

phrenic nerves with the fingers, the diaphragm immediately

ceafes to contrail 5 ceafe to comprefs the nerves, and the muf-

cle a£ls again : a fecond time, lay hold of the nerve pr nerves

fome way above the diaphragm, its motion flops. Keep firm

hold of the nerve, and with the fingers of the other hand

ftrip it down from the fingers which make the comprefflon

towards the diaphragm, and it again contracts : a repetition of

this part of the experiment three or four times, is always at-

tended with the fame effects ; but it then contrails no more,

ftrip as you will, unlefs you remove the preflure to take hold

of the nerves above the place firft pinched ; when the mufcle

may be again made to contrail, by ftripping the nerve down

towards it. This experiment I have done with the fuccefs here

mentioned. Let any one try if he can imagine any other rea-

fonable account of thefe appearances, than that the preflTure by

the fingers flopped the courfe of a fluid in the nerve j that fo

much of this fluid as remained in the nerve, between the fin-

gers and diaphragm, was forced into that mufcle by ftripping ;

and when it was all prefled away, the fingers above preventing

a fupply, the mufcle contracted no more till the fingers were

removed, and a frefh flow was by that means received from

the '
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the fpinal marrow, or from that part of the nerve which had

not yet been fo ftripped.

It has been objected to the conclufions from this experi-

ment, I . That the diaphragm is fct in motion by ftripping the

nerve from, as well as towards, this mufcle ; and this may be

well expelled *, for a liquor in fuch fmall pipes hindered to

flow backwards by ligature, pinching fingers, or even the flow

of their liquors from the fountain, wull regurgitate forwards

with velocity when prefTed backwards. We fee it happen in

the ffalks of tender fucculent plants.

2. It is faid that mufclcs ceafe to a<fl: when their veins arc

tied, as well as when their arteries or nerves are tied or cut,

but that mufcles continue to a^t when their veins are cut

:

by which it would appear that the overloading of the vefTels is

an impediment 10 the a£tton of mufcles ; and therefore the

ceafing of their a^lion, when their arteries or nerves are tied

or cut, may alfo be owing to the liquor in the branches of thefe

pipes of mufcles ftagnating when it is not propelled by the flow

of more liquor from their trunks, and not to any influence or.

moving power, which now ceafes to be conveyed to them.

It is to be obfe'rved, in making the 'experiments juft now

mentioned, that the contraction of the mufcles ceafes fooneft

when the nerves, and lateft wheathe veins are tied. That

when veins are tied, not only are the veflels overloaded, but

all the cellular fubftance of the mufcles is filled with coagulat-

ed blood ; whereas when the arteries and nerves are tied, the

reverfe is feen, the mufcles are lax, and of lefs bulk.»;So that /

in thefe cafes, the ceafing of the contraction of the mufcles

feems to depend on very different caufes, to wit, a deprivation

of necelTary liquors in the one, and a redundancy of faperfiu'*

ous blood in the other. An elaftic flick may be deprived of

its elafticity, by being made either toodi'y or too wet.

45. Some gentlemen, convinced of the reafonablenefs of the

fecretion of a liquor in the brain to be feat out by the nerves,

VoL. III. LI but
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but not comprehending how a fluid could have fuch a rapid

retrograde motion as they imagined was necelTary for convey-

ing the impreflSons of objedts made on the extremities of nerves

to the fenforium, fuppofed two forts of nerves ; one that con-

veyed a liquor for mufcular motion and nutrition ; the other

compofed of folid nerves, that were to ferve for organs of the

fenfes, to convey the vibrations communicated from objedts

to the fenforium. _

'

46. To this opinion (§45.) the objedlion againft the fenfato-

ry nerves adling by vibration (§32.) may be made; and there

is fo little reafon to fufpedl any difference in the texture of the

different parts of the brain or nerves, that, on the contrary,

the ftrudlure is every where fimilar, and branches of the fame

nerve often ferve both for fenfation and motion.

'How little neceflity there Is for fuppofing extremely rapid

motions of the nervous fluid, is to be examined foon.

47. The hypothefis of great celerity in the motion of the

fluid of the nerves being neceflary, gave alfo rife to another din

vifion of the nerves, into arterious or effluent, and venous or

refluent. It was faid that mufcular motion or nutrition de-

pended on the arterious nerves ; and that the fenfations de-

pended on an accelerated motion of the nervous fluid towards

the brain, by the impfelEons which the objedls of the fenfes

make upon the venous nerves. By this fuppofition, the ab-

furdity of rapid fluxes and refluxes in the fame canal was pre-

vented *, and an advantage was thought to be gained by it, of

faving too great a wafte of the fluid of the nerves, which o*

therwife the encephalon and fpinal marrow could not fupply

in fufficient quantity to anfwer all the exigencies of life.

48. To this opinion (§47*) it has been objected, ly?, That

there is no example in the body, of a fecreted liquor being

turned immediately and unmixed to the gland by which it was

originally feparated from the mafs of blood ; which would be

the cafe were there venous nerves. %dly^ There is no occafion

for
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for faving the fluid of the nerves in the way propofed ; the

organs for fecreting that fluid being large enough to fupply all

that is necelTary of it in the common functions of life, '^dfyy If

the fluid of the nerves was to be thus kept in a perpetual circu-

lation, it would foon become too acrid for continuing with

fafety in fuch fenfible tender veflels as the brain and nerves

are compofed.of. ^thly^ This hypothefis will not anfwer the

defign forwhich it was propofed : for though the momentary

application of anobje£l might caufe an acceleration in the fluid

of venous nerves, yet if the object was kept applied to the

nerves, it would flop their fluid, fo that it could riot go for-

ward to the brain ; and therefore, according to this doctrine,

we fhould be fenfible of no obje£ts, except thofe whofe appli-

caiionTo the organs of the fenfes was momentary.

49. Let us now fuppofe it probable, that the encephalon

and fpinal marrow fecern a liquor from the blood which is'

fent into all the nerves, and that by the means of this liquor

the nerves perform the offices commonly affigned to them ; it

is next necelTary to enquire what kind of liquor this is, and

how it moves, in ordfer to determine how well its nature and

motion are fitted for performing what is expected from it.

50. The liquor of the nerves has been fancied by fome to

be of a very ftrong acid or alkaline nature : But, fince none of

our juices appear to be of this fort, and fince fuch liquors irri-

tate and deftroy the parts of the body to which they are ap-

plied, we cannot conceive how the brain can feparate, or'the

nerves could bear any thing of fuch an acrid 'nature. This

tendernefs and fenfibility of thefc organs mufl: hinder us ab-

folutely from fuppofing that the liquor of the nerves can be

acrid or pungent, or of the nature of fpirit of wine, hartf-

horn, &c.

51. Some have imagined the liquor of the nerves to be ca-

pable of vaft explofion like gun-powder, or of violent fudden

i*arefadion like air, or of ftrong ebullition like boiling- water,

L 1 2 or
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or of efFervefcence like tlire mixture of acids with alkaline li-

quors. But as the mafs of blood from which this fluid is de*

rived, is not pofTefled of any fuch properties, we cannot fup-

p'ofe the blood to furnifli what it has not in itfelf. Befides, all

thefe operations are too ' violent for the brain or nerves to

bear; and when once they are begun, they are not fo quickly

controlled or reftrained, as experience teaches us the nerves

can, which may be fuddenly made to ceafe from ailing.

52. We are not fufficiently acquainted with the properties

of an aether, or ele£lrical effluvia, pervading every thing, to ap-

ply them juftly in the animal oeconomy ; and it is as difficult

to conceive how they fflould be retained or conducted in a long

nervous cord. Thefe are difficulties not to be furmounted.x

53. The fureft way of judging what kind of liquor this of

the nerves mufl be, is to examine the liquors of fimilar parts

of the body. All the glands feparate liquors from the blood

much thinner than the compound mafs itfelf ; fuch is the li-
/

quor poured into the cavity of the abdomen, thorax, ventri-

cles' of the brain,, the faliva, pancreatic juice, lymph, &c.

Wherever there is occafion for fecreted liquors being thick

and vifeid, in order to anfwer better the ufes they are intended

for, nature has provided refervoirs for them to ftagnate in,

where their thinner parts may be carried offi by the 'numerous

abforbent veins difperfed on the fides of thofe cavities ; or

they may exhale where they are expofed to the open air. The

mucus of the nofe becomes vifeid by ftagnation ; for when it

is immediately fecreted, it is thin and watery, as appears from

the application of fterniitatories, &c. The cerumen of the ears

is of a watery conhftence when juft Squeezing out. The mu-

cus of the alimentary canal grows thick in the lacunae. The

bile in the hepatic du£t has little more confiftence than lymph;

that in the gall-bladder is vifeid and ftrong. The urine is

muclimore watery as it flows from the kidneys, than when it
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is excreted from the bladder. The feed is thin in the tefticles,

and is conco<Red in the veficulje feminales, See,

54. Hence (§ 53,) vve may fafely conclude, that a thin li*

quor is fecreted in the cortex encephaii or fpinal marrow i

and feeing the thinnefs of the fecreted liquors is generally, as

the divifions of the vefTels, into fmall fubtile branches, and that

the ramifications within the fkull are almoft infinitely fubtile,

the liquor fecreted in the encephalon may bS determined to be

among the fined or thinned fluids.

55. Seeing alfo that we can obferve no larger refervoir,

where the liquor fecerned in the cortical fubdance is depofit-

ed, to have its finer parts taken off, we have reafon to think

that it goes forward into the nerves in the fame condition ia

which it is fecerned.

56. By fine or fubtile animal liquors, is meant no more than

,thofe which are very fluid, and which feem to conlift of a

large proportion of watery particles, and a lefTer one of the

oHy, faline, and terredrious particles. Some of the liquors

which we can have in fuflicient quantity to make experiments

with, are fluid, and have fo little vifeidity or cohefion of

pans, that when laid upon a piece of clean mirror, theycva*

porate without leaving^a ftain. Such is the liquor oozing out

from the furface o£ the pleura, the lymph, and feveral o-

thers. ^

Tf then thefe liquors, which are fubjeid to our examination,

the fecerning vefTeis of which are fo large that we can fee

them, have fuch a fmall cohefion of parts, it might not be

unreafonable to fay, that the liquor of the nerves is as much
mgre fine and fluid than lymph, as the vefiels feparatingit are

fmaller ; and therefore that the fluid of the nerves is a defe-

cated'water, with a very fmall proportion of the other princi-

ples extremely fubtilized.

57. Two experiments are faid to contradifl this opinion of

the liquor of the nerves being fo fluid and fubtile. One is, that

upon
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upon cutting the cauda equina of a living animal, a liquor as

vifcid as the white of an egg drops out. The other is, that a

wounded nerve yields a glairy fahies. But thefe do not ap-

pear to be the proper fluid of the nerves ; fince it is<eyident,

that what is difcharged in both thefe cafes comes out of the

cellular fubftance involving the nei vuus nbrus.

58. Confidering how many experiments make it evident,

that there is a.cornftant uninterrupted ftream of liquors flow-

ing through all the canals of animals, which convey liquors

compofed of particles fmaller than the diameter of their canal,

which is always the cafe of the netves in a natural flate, it is

furprifing how it ever couljd be thought that the liquid of the

nerves Ihould be obliged to flow from the brain to each mufcle

the moment we will ; or that this liquor (hoyld flow back with

the like fwiftnefs from the extremity of each nerve, to which

an objeifl: of fenfation is applied. The nerves, as well as the

other excretories of the glands, are always full of liquor ; the*

degree of diftention of the canals not being at all times alike

even in a found flate. But this happens without inconveni-

ence, as the fides of the canals have a power to accommodate

thcmfelves to the prefent quantity, unlefs it is very much a-

bove or below the natural ftandard 5 in both which cafes dif-

eafes enfue.

59. The motion of the fluid imthe nerves is therefore not

^ly conftant, but it is alfo equal, or nearly fo : for though

the blood in the larger arteries is moved unequally by the un-

equal forces, the contradlion of the ventricle of the heart, and

the weaker power, the fyfliole of the arteries
;
yet the differ-

ence between thefe two moving powers becomes lefs and

lefs perceptible as the arteries divide into fmaller branches

;

becaufe of the numerous reliftances which the liquors meet

with, and becaufe the canals they move in become larger, till

in the very fmall arterious branches there is no fenfible differ-

ence in the velocity of the liquors from the effect of the heart

or
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or arteries. The motion of the fluids muft ftill be more equal

in the excretories of glands, and particularly in thofe where

the veflels are divided into very minute branches, and the

liquors have no other propelling force but the heart and

arteries, (fee § i.) ; therefore the nervous fluid moves con-

ftantly, equally, and flowly, unlefs when its courfe is altered

by the influence of the mind, or by the preflure of fome neigh-

bouring active organ.

60. As there is neither proof nor probability of the valves

fuppofed by fome authors in nerves, we are not tp aflume

them in accounting for any phenomena.

6 1. We have not, and perhaps cannot have, any idea of

the manner in which the mind and body a£t upon each other

:

but if we allow that the one is afle£led by the other, which

none deny, and that the fluid of the nerves (whatever name

people pleafe to give it) is a principal inflrument which the

mind makes ufe of to influence the actions of the body, or to

inform itfelf of the impreflions made on the body, we muft

allow that the mind can diredl this inftrument differently,

particularly as to quantity and celerity, though we muft re-

main ignorant of the manner how many phenomena, depend-

ing on this connection of mind and body, are produced. Thus

we would in vain attempt to' account for animals continuing,

after their heads were ftruck off or their hearts were cut out,

to perform aCtions begun before they fuffered any injury.

62. Let us now fuppofe the nervous fluid fuch as has been

argued for, to wit, a very fluid faponaceous water, moving in a

conftant, equal, flow ftream, from the encephalon and fpinal

marrow, in each of the proper nervous fibres, except when the

motion is changed by fome acceffory caufe, fuch as the mind,

preflure of other parts, &c. ; and let us examine how well

fuch a fuppofition will agree with' the phenomena of the three

great functions, nutrition, fenlation, and mufcular motion,

of which the nerves are principal inftruments.

63. la
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63. In general, we may fay, that nerves can carry fluids

to the moft minute part of ihe body, to fupply what is wafted

in any of the’ folids *
; that the imprefiion made by the objefts

of the fenfes on the very foft pulpy extremities of the nerves

of the organs of the fenfes, muft make fuch a ftop in the

equal flowing nervous fluid, as muft inftantaneoufly be per-

ceptible at the fountain-head from which the tubes aflciSled

arife ; that the conftant flow of the liquor of the nerves into

t,he cavincs.of the mufcular fibrillje, occaftons the natural

contraclion of the mufcles, by the as conftant nifus it makes

to increafe the tranfve'rfe and to fliorten the longitudinal dia-

meter of each fibre *, and that it is only to allow the mind a

power of determining a greater quantity of this fame fluid with

a greater velocity into what mufcular fibres it pleafes, to ac-

count for the voluntary ftrong aiSlion of the mufcles.

64. But fince fuch a fuperficial account would not be fatis-

fa^lory, it will be expected, that the principal phenomena of

thefe three fundtions fhould be e,xplained by the means of fuch

a fluid as has been fuppofed, and that the feveral objedions

againft this doctrine fhould be anfwered: let us attempt this ;

and where we cannot extricate ourfelves from difficulties

' ' which

• * However plaufible the above do£lrine might appear to the Aiitlior

and fome of his contemporaries, it is not agreeable to the opinion of

many of the later phyfiologifts, particularly to the prefent Profeffor

IVlonro, who appears to prove beyond a doubt, that nutrition is per-

formed by means of the arteries. After giving his arguments in' fa-

vour of this do6lrine, he concludes thus: “ Upon the whole, I ap-

prehend there are few points in phyfiology fo clear as,

1. That the arteries prepare and diredly f^crete the nourifhment

in all our organs*

2 . That the nerves do not cemtain nor condu6l the nourifhment ^
but that, by enabling the arteries to a6i properly, they contribute

indirectly to nutrition.” See Obfervations on the Nervous Syftem,

p.
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which may be thrown in, let us honeftly acknowledge igno-

rance.

65, If water, with a very fmall proportion of oils and falts

from the earth, proves a fit nourifliment for vegetables, fuch

a liquor as the fluid of the nerves has been defcribed (§ 56.)

may not be unfit for repairing the wafte in animals.

/
3. The flow continual motion of this nervous fluid (§ 58,

59,) to the moft minute parts of the body (§ 10.) is well

enough calculated to fupply the particles that are conftantly

worn off from the folids by the circulation of the liquors and

neceflTary adlions of life.

7. The greater proportional fize of the encephalon in young

creatures than in adults, feems calculated for their greater

proportional growth : for the younger the animal is, the lar-

ger encephalon and fpeedier growth it has.

s, A palfy and atrophy of the limbs generally accompa-

nying each other, Ihew, that nourifliment, fchfation, and mo-

tion, depend on the fame caufe. '

j. It was faid (§ 26.), that the nerves were principal inffru-

mcRts in nutrition : it was not afiirmed, that they were the

foie inftruments ; and therefore an atrophy may proceed from

the comprefllon or other injury of an artery, without being

an objecftion to the do(fl:rine here laid down.

6f). a All obje(Sts of fcnfe, when applied to their proper or-

gans, a£l by impulfe *, and this a£lion is capable of being in-

creafcd by increafing the impelling force. In tangible objeds,

it is clearly evident, that the clofer they are preflbd to a cer-

tain degree, the more diftinfl does the perception become.

Odorous particles need the afliftance of air moved rapidly to

afFe<fl: our nofe r fapid fubftances, that are fcarcely fufficient to

give us an idea of their tafte by their own weight, are affifted

by the prcflure of the tongue upon the palate : the rays of

light colle£led drive light bodies before them : found commu-

VoL. Ill, Mm nicates
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nicates a vibration to all bodies in harmonic proportion with

it.

The impulfes made thus by any of thefc obje£ls on the foft

pulpy nerves (§21.), which are full of liquor, prefs their fides

or extremities, and their liquor is prevented from flowing fo

freely as it did. The canals being all full {§ 58.) this refift-

ance muft: inftantaneoufly affedl the whole column of fluids

in the canals that are prefled, and their origins, and have the

fame efFe£t as if the impulfe had been made upon the origin

itfelf. To illuftrate this by a grofs comparifon : Let any one

pufh water out of a fyringe, through a long flexible pipe fix-

ed to the fyringe; and he is fenfible of refiftance or a pufh

backwards, the moment any one flops the orifice of the pipe,

or clofcs the fides of k with his fingers. This impulfe made

on the nerves, and thus communicated to their origin, varies

according to the flrengih or weaknefs, the quicknefs or flow-

nefs, the continuance or fpeedy removal, the uniformity or

irregularity, the conftancy or alteration, &c. with which ob-

jefls are applied to the nerves.

b. Whenever any obje£l is regularly applied with due force

to a nerve rightly difpofed to be imprefled by it, and is com-

municated, as juft now explained, to the fenforium, it gives

a true and juft idea of the objedl to the mind.

c. The various kinds of impulfes which the different dalles

of objeds make, occafion in animals, which ought to have ac-

curate perceptions of each ob^ed, a neceflity of having the

difierent organs of the fenfes varioufly modified, fo that the

ferveral impulfes may be regularly applied to the nerves in

each organ ; or, in other words, we muft have different or-

gans of the fenfes fitted to the different clalfes of objeds.

d» As the objeds have one common property of impulfe, fo

all the organs have moft of the properties of the organ of

touching in common with the papillse of the flein. This is

evident in the nofe and tongue : we can alfo perceive it in

fomc
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fame operations of the eyes, as we may likewife do in fomc

cafes where matter is colledled in the internal ear.

e» Thefe properties common to the different objects and,

organs, occafion frequently uncommon effects in the applica-

tion of an objedf to an organ proper to another obje£l of fen-

fation ; for fometimes we have the fame idea as if the objedf

had been applied to its own proper organ j at other times the

objedl is as it were changed, and we have the idea as if the

organ had had its own proper objedf applied to it. Thus, for

example, light is the proper objedt to be applied to the eye, to

give us an idea of colours
;
yet when all light is excluded from

the eyes, an idea of light and colours may be excited in us by
,

coughing, fneezing, rubbing or ftriking the eye-ball. A
cane vibrating, fo as not to excite found perceptible to the ear,

applied to the teeth, raifes a ftrong idea of found ; as a little

infedt creeping in the meatus auditorius alfo docs. The fin-

gers applied to two rough furfaces, rubbing on each other, are

fenfible of the found they make ; furgeons of any practice in

the cure of fra£lured bones can bear witnefs to the truth of

this. The fingers dipped in acid and feveral other acrid li-

quors, have a fenfation very like to tailing. Smelling and

tailing, every body knows, are fiibfervient and afiilling to each

other. From fuch examples we have further proof of one

general caufe of our fenfations, to wit, impulfe from the ob-

jects j and of fuch a fimilarity and relation in the organs, as

might give reafon for imagining that any one of them would

be capable of producing the effefl of ? another, if the impulfes

of the different obje£ls could be regularly applied to each.——
Hence light and found may affe(Sl infects and other animals

that have not eyes or ears.

f* If the impulfe of an objedl is applied with due force,

but irregularly, a confufed idea of the obje£l is raifed. Dif-

tant obje($ls are confufed to myopes, as very near ones are to

prclbytje.

g* IfM m 2
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g. If the application of the impulfe is regular, but the force

with tvhich it is applied too weak, our perception of the ob-

jedt is too faint. One may whifper fo low as not to be heard.

h. If the application of objedls is too violent, and there is

any danger of the tender organs of our fenfes being hurt or

deftroyed, an uneafy fenfation we call pain is raifed, whatever

may be the organ thus injured. The object of feeling affects

every organ : thus preffure, ftretching, cutting, pricking, acrid

falts, pungent oils, great heat, violent cold, &c. occafion pain,

where-ever they are applied. Befides, every particular organ

can be affected with pain by the too violent application of its

own proper object. Too much light pains the eyes ; very

loud found fluns the ears ; very odorous bodies and too fapid

objects hurt the nofe and tongue. This is a fure proof that

the objects of our fenfes all aft, and that the organs are all

impreffed, in nearly the fame way.

i. Since a middle impulfe, neither too fmall nor too great,

is neceffary for a clear perception of objefts, we would often

be in danger of not didinguifhing them, if we were notfubjec-

ted to another law, to wit, that numerous impulfes made at

once, or in a quick fucceffion to each other, increafe our per-

ceptions of objefts. Thus, fuch found as would not be heard

on a mountain-top, will be diftinftly heard in a wainfcotted

chamber. We feel much more clearly a tangible objefl

when our finger is drawn along it, than when applied with the

fame force, but by a fingle preffure upon it. We make re-

peated applications of odorous and fapid objefls, when we

wifh to fmell or tafte accurately. The end of a burning
\

Rick appears much more luminous when quickly whirled in

a circle than when at refir'

k. Whenever the uneafy fenfation, pain, Is raifed by the

too ftrong application of objefls, a fort of neceflity is as it

were impofed upon the mind, to endeavour to get free of the

injuring caufe, by either withdrawing the grieved part of the

body
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body from it, as one draws back his hand when his finger is prick-

ed or burnt ; or the injuring caufe is endeavoured to be forced

from the body, as a tenefmus excites the contraction which

pufhes acrid faeces out of the reClum. In both thefc opera-

tions, a convulfive contraction is immediately made in the part

hurt, or in the neighbourhood of it; and if the irritation is ve-

ry ftrong or permanent, the greater part of the nervous fyftem

becomes afFeCled in that fpafmodic or convulfive way. Is

it this neceflity which obliges the mind to exert herfelf in re-

fpiration, or in the aCtion of the heart, when the lungs or heart

are gorged with blood ? or the iris to contraCI the pupil, when

the eye is expofed to a ftrong light ? or fneezing to be perform-

ed when the nofe is tickled ? See. Will not a ftimulus of

any nerve more readily affeCI thofe with which it is any where

connected, than the other nerves of the body ? May not

this fympathy ferve as a monitor of the mind to employ the or-

gans f’lrnifhed with nerves thus connected, to aflift in freeing

her of any uneafy fenfation, rather than to make ufe of any o-

ther organs Will not this in fome meafure account for

many falutary operations performed in the body, before expe-

rience has taught us the functions of the organs performing

them ?

This nifus of the mind to free the body from what is in dan-

ger of being hurtful, may ferve to explain the phenomena of

a great many difeafes, when we are acquainted with the dif-

tribution of the particular nerves ; and from this we can un-

derftand the operation of medicines that ftimulate ; and may

learn how, by exciting a fharp but momentary pain, we may

free the body of another pain, that would be more durable

;

and that, by having it thus in our power to determine a flow

of the liquor of the nerves to any particular part, for the be-

nefit of that part, or the relief of any other difeafed part, we

can do confiderable fervice by a right application of the proper

medicines.

/. If
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/. If a pain-giving caufe is very violent or long continued,

It deftrbys the organs either irrecoverably, or puts them fo

much out of order, that they only gradually recover. People

have been made blind or deaf for all their lives after a violent

cffe£l: of light on their eyes, or of found on their ears ; and

we are frequently expofed to as much light and found as to

make us unfit to fee or hear for a cOnfiderable time. I would

explain this by a ligature put round the tender branch of an

herb. This ligature drawn to a certain degree, may weaken

the canals fo as to be unfit for the circulation of the juices a

good while, till they are gradually explicated and made firm

by thefe juices : A ftridter ligature would diforder the ftruc-

ture of the fibres fo much, that the liquors could not recover

them. The analogy is fo plain that it needs no commentary.

Thus the influence of a nerve tied with an artery in the

operation of an aneurifm, may ceafe for fome time, but be

afterwards recovered.

dy. (i.) In applying the fluid of the nerves to the action

of mufcles, it was faid, that the natural or involuntary con-

tra£lion of mufcles was the nifus which the nervous fluid,

flowing conftantly into the mufcular 'fibres, makes to diftend

thefe fibrils, by enlarging.their tranfverfe diameters and fhort-

ening their axes; and that voluntary contraction was owing

to a greater quantity of that nervous liquor determined to-

wards the mufcle to be put in action, and poured with great-

er momentum into the mufcular fibrils, by the power of the

mind willing to make fuch a mufcle to adl:, or obliged to do

it by an irritating pain-giving caufe (§ 65. k.)

(2 .) Some object to this account of mufcular motion, that

if there is no outlet for the liquor fuppofed to be poured into

mufcular fibres, mufcles would always be in a ftate of contrac-

tion, which they are not ; and if there is a paflage from the

fibrils, the liquor would flow out as faft as it was thrown in

;

and
0
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and therefore no diftention of the fibres, or contra£lion of

the mufcles could be made,

{3.) In anfwer to this obje<Sl:ion, it is obfervcd, that notwith-

ftanding the evident outlet from the arteries into the veins,

yet the arteries are diftended by the fyftolc of the heart, or

any other caufe increafing the momentum of the blood.

(4.) It has been alfo obje£led to § i. that, if it was true,

the volume of the mufcle in contra£lion necefiarily would be

confiderably increafed by fo much liquor poured into its fibrils;

whereas it does not appear, by any experiment, that the vo-

lume of a mufcle is increafed by its being put into aflion.

(5.) To this it has been anfwered, i. That when the axes

of mufcular fibres are fliortened, and their tranfverfe diame-

ters are enlarged ; the capacities of their fibres, and confe*

quently their volume, may not be changed, the diminution

one way balancing the increafe in the other. 2.That the fpaces

between the mufcular fibres are fufiicient to lodge thefe fibres

when they fwell during the contraction of a mufcle, without

any addition to its bulk ;
and that it plainly appears that thefe

fpaces between the fibrils are thus occupied, by the compref-

fion which the larger veffels of mufcles, which run in thofc

fpaces, fuffer during the aCtion of the mufcle ; it is fo great

as to drive the blood in the veins wCth a remarkable accele-

rated velocity.

(6.) Another objection l;o the aCtion of mufcles being ow-

ing to the influx of fluids into their fibrils is. That mufcular

fibrils arc diftraCtile, or capable of being ftretched ; and there-

fore, when a fluid is poured into their hollow fibrils, they

would be ftretched longitudinally, as well as have their tranf-

verfe diameters increafed ; that is, a mufcle would become

longer as well as thicker, when it is put into aClion ; where-

as it is certainly known that a mufcle W fhortened while it

a6Is.

(7.) In

/
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(7.) In anf^rer to this it has been remarked, That though

mufcular fibrils are diftractiie, yet they will not yield to, or be

Rretched by, every force, however fmall, that might be applied

to them.
,
A cord that can be ftretched in length by the weight

of a pound or two, would not yield in the leaft to an ounce or

two; and it muft likewife be obferved, that, as any body is

ftretched, its refiftance to the ftretching force gradually in-

creafes. A rope may be .ftretched to a certain length by a

pound weight appended to it, which would require two pounds

to ftretch it a very little further ; and therefore the general ob-

fervation of animal fibres being diftra<ftile, cannot be a reafon*

able obje<ftion to the account of mufcular motion above-men-

tioned, unlefs a proof is brought, that the force which the li-

quid of the nerves muft exert upon each fibre of a mufclc, in

order to make it a(ft, is capable of diftrading or ftretching the

fibres ;
which has not yet been attempted to be proved. It

would appear from the pain caufed by too great an effort of

mufcles, efpecially in weak people, that mufcular fibres can

bear .very little diftradion without danger of a folution of con-

tinuity.

(8.) Mufcles ceafing to aft when their arteries are tied or

cut, and being brought into motion by inje(5ling liquors into

the arteries even of a dead animal, has been meniioned as ob-

jections to the nervous influence caufing their contractions.

To the firft of thefe experiments it may be anfwered. That

the tying or cutting of the nerves fooner produces the effe£l

of making the contraction ceafe, than flopping the influx of

the arterious blood does ; and it will be univerfally allowed,

that the influx of the blood into the mufcles is neceffary for

performing their functions right.

Whoever obferves the motion which injecting water, or

any other liquor, into the arteries of a dead animal, caufes in

its mufcles, will not compare it to what contraction, whether

voluntary or excited by irritation, he may fee in a living one.

(9.) If



Ch^p. t. OF THE NERVES. aSf

(9.) if mufcular motion depends on the influx of the ner-

vous ifquid, the inflantaneous contraction of a mufcle, when

the mind wills to make it aCt, will be eaflly underftood from’

the nerves being always full of their liquor (§ 58, 66, a.)

(10.) If either the nerves of any mufcle do not furniflii a

fufiicient quantity of their liquor, or if the fibres of a mufcle

become too eafily diftraCtile, fuch a mufcle will be unaCtive

or paralytic.

‘ (i I.) If too greait a quantity of the liquor of the nerves is

determined to a mufcle or mufcles, by any caufe which the

mind cannot command, fuch mufcle or mufcles will be con-

vulfed.

(12.) If the motion of the liquid of the nerves is not uni-

form, but by difeafe becomes irregular, an alternate relaxa-

tion and contraction of mufcles may be the confequence*

Hence trembling palfies, chorea SanCti Viti, &c. Hence alfo

the cbnvulfive tremors which animals have when they lofd

much blood.

(13.) Though the nerVes may not furnifli fo much liquor as

may be fuflSicient to make mufcles contract, with ftrength

enough to overcome the refiftances to their aClions, yet there

may be a fufficient quantity of liquor in the nerves to allow

the impreflions of objeCts to be conveyed to the fenforium*

This may be one caufe of a limb being, fometimes fenfible afrf

ter it cannot be moved.

(14.) Unlefs the liquor of the nerves acquires fame energf

in the brain, which we have noreafon to think the circulation*

of the fluids in the veflels can give it, or unlefs it has other

properties than what we can difeover in it, or unlefs there is an

agent regulating its momentum and courfe to different parts

which we are not confeious of; if fome of thefe, I fay, dci

not obtain^ the action of the heart continuing of equal force'

to propel our liquors, notwithftanding all the refiftances that

are made againft it, is not to be explained.

VoL. III. N m (<50 ATS
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, (15.) All mufcles, but efpecially the heart, continue to

^ontrafl: in an irregular way, after they cut away from the

animal to whom they belonged ; whkh may be owing to the

liquors continuing to flow in the fmall veflels, and being

poured irregularly into the mufcular fibrill2e.

, {16.) It is faid, that a mufcle cut out of the body continues

Come time to be capable of contradlion ; whereas by tying its

arteries or nerves, while it is otherwife entire in the body, it

lofes its contradling power, whieh therefore does not depend

on thefe organs, the arteries or nerves.

The lofs of the power of ailing when the arteries or nerves

are tied while the mufcle is in the body, is denied by fome

who made the trial
; and it might be expelled that the motion

of a mufcle would be more confpicuQus where there is no re-

fiftance to it, as is the cafe when it is cut away from all the

parts it is connei^ed with, than when its connection remains

with parts refifting its cOntraClile efforts.

(17.) After the heart, or any other mufcle cut away from

dn animal, has ceafed to contraCl, its contraction may again

be reftored, by breathing upon it, or pricking it with any

fliarp inftrumcnt. That heat qr pricking fhould, by their fti-

mulus (§ 66, k,), occafion contraction in a living creature^ may

be underftood ; but how they fhould have the fame effeCt in a

mufcle feparated from an animal, I know not.

68. Some have thought the ganglions of nerves {§ 18, 19,

20.) to be glandular, and to perform a fecretion. Others,

from their firm texture, fuppofe them to be mufcular, and to

ferve to accelerate the motion of the liquor in the nerves which

proceed from them ; but as no proof is ofiered of either of

thefe opinions, they cannot be maintained. Others would

make them ferve, i. To divide a fmall nerve into many nerves^

and by thef^ means to increafe the number ofnervous branches*

2. To make nerves come eonveniently by different directions

to
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to the parts to which they belong. To re-unite feveral fmali

nervous fibres into one Jarge nerve. Since no proof is

brought that thefe three things cannot be done without the in-

terpofltion of a ganglion, but on the contrary we fee them

performed where there are no ganglions, we muft continue

to acknowledge ignorance concerning the ufes of thefe knots^

the ganglions.

C H A P. ir.

Of the Particular Nerves.

I
T is generally faid, that there are 40 pair of nerves in all,

of which 10 come from the encephalon,'and the other 30

have their origin from the fpinal marrow.

Of the ten pair of nerves which come fro»i the encephalon

the firft is the olfaBory^ which long had the name of the ma*

miliary procejfts of the brain, becaufe in brutes, cows and

fheep, which were moft commonly difTedted by the ancients,

the anterior ventricles of the brain are extended forwards

upon thefe nerves, and adhere fo firmly to them, that they

feem to make the upper fide of the nerves. Each of them be-

ing large where it begins to be flretched out, and gradually

becoming fmaller as it approaches the cribriform bone, was

imagined to refemble a nipple. Thofe who miftook the ven-

tricles for part of the nerves, obferving the cavity in them full

of liquor, concluded, that thefe olfactory nerves ferved to

convey the fuperfluous moifture of the brain to the holes of

the ethmoid bone through which it paflpd into the nofe. But

in man, the ventricles of whofe brain dre not thus extended

forwards, thefe nerves are fniall, long, afid without any cavity,

N n 2 having

* For a fuller defeription with figures of the origin of the nerves,

fee Soemmerrlng die orig. nervor, and Dr Monro on the Nerves.
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having their origin from the corpora {Iriata, near the part

where the internal carotid arteries are about to fend off their

branches to the different parts of the brain ; and in their

courfe under the anterior lobes of the brain 5 which have each

a depreflion made for lodging them, the human olfactory,

nerves become larger, till they are extended to the cribriform

bone, where they fplit into a great number of fmall filaments,

to pafs through the little holes in that bone; and being joined

by a branch of the fifth pair of nerves, are fpread on the

membrane of the nofe .
The tender ftru£lure and fudden expanfion of thefe nerves

on fuch a large furfacc, render itimpoffible to trace them far ;

which has made fome authors deny them to be nerves

:

but when we break the circumference of the cribriform la-

mella, and then gently raife it, we naay fee the diftribution of

the nerves fome way on the membrane of the ijofe where they

-form a beautiful net-work.

The contrivance of defending thefe long foft nerves from

being too much preffed by the anterior lobes of the brain un-

der which they lie, is fingular ; becaufe they have not only the

proniinent orbitar proceffes of the frontal bone to fupport the

brain on each fide, with the veins going into the longitudinal

finus, and other attachments bearing it up, but there is a

groove formed in each lobe of the brain itfelf for them to lodge

in—Their fplitting into fo many fmall branches before they

enter the bones of the Ikull, is likewife peculiar to them ; for

generally the nerves come from the brain in feparated fila-

ments, and unite into cords, as they are going out at the holes

of the bones. This contrivance is the beft for anfv/ering the

purpofe they are defigned for, of being the organ of fmelling

;

for had they been expanded upon the membrane of the nofe in-

to a medullary web, fuch as the optic nerve forms, it would have

becQ

^ See Obf. 00 the Nervoijis Syftem, Tab. xxiv.
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been too fenfible to bear the impreffions of fuch objects as are

applied to the nofe ; and a diftribution in the more common

way, of a cord fending off branches, would not have been

equal enough for fuch an Organ of fenfation.

Thefeccnd pair of nerves, the optic^ riling from the thalami

nervorum opticorum, make a large curve outwards, and then

run obliquely inwards and forwards, till they unite at the fore-

part ofthe fella turcica j they then foon divide, and each runs ob-

liquely forwards and outwards to go out at its proper hole in

thefphenoid bone, accompanied with the ocular artery, to be

extended to the globe of the eye, within which each is expand-

ed into a very fine cup-like web, that lines all the infide of the

eye, to within a little diftance of the edge of the cryftallinc

lens, and is univerfally known by the name oi retina.

Though the fubftance of this pair of nerves feeins to be

blended at the place where they are joined
;
yet obfervations

of people whofe optic nerves were not joined, and of others

who were blind of one eye from a fault in the optic nerve, or

in thofe who had one of their eyes taken out, make it appear

that there is no fuch intimate union of fubftance*; the optic

nerve of the affected fide only being wafted, while the other

was large and plump. And the fame obfervations are contra-

dictory to the doctrine of a decuffation of all the nerves (§ 8.)

:

for the difeafe could be traced from the affcCted eye to the

origin of the nerve on the fame fide. In many fifties, indeed,

the doctrine of decuffation is favoured ; for their optic nerves

plainly crofs each other, without any union at the part where

they are joined in men and moft quadrupeds.

Thofe people whofe optic nerves were not joined, having

neither feen objeCts double, nor turned their eyes different

ways,

* The decuflatlon of the fibres, and intimate union of the fubftance

of the optic nerves, appear to be greater than is here fuppofed. See

Qbf. on Nervous Syftem, Tab, v.
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ways, Is alfo a plain proof, that the conjunction of the optic

nerves will not ferve to account for either the uniform motions

of our eyes, or our feeing objeCts fingle with two eyes, though

it may be one caufe of the remarkable fympathy of the one

eye with the other in many difeafes.

The retina of a recent eye, without any preparation, ap-

pears a very fine web, with fome blood-veflels coming from

its centre to be diftributed on it ; but, after a good injeClion

of the arteries that run in the fubftance of this nerve, as is

common to other nerves, it is with difiiculty that we can ob-

ferve its nervous medullary fubftance. -The fituatlon of

thefe veffels in the central part of the optic nerve, the want of

medullary fibres here, and the firmnefs of this nerve before it

is expanded at its entry into the ball of the eye, may be the

reafon why we do not fee fuch bodies, or parts of bodies, whofe

picture falls on this central part of the retina.—An inflamma-

tion in thofc arteries of the retina, which feveral fevers and an

ophthalniia are generally attended with, may well account for

the tendernefs of the eyes, and inability to bear the light,

which people have in thefe difeafes. The over-diftention

of thefe veffels may likewife ferve to account for the black

fpots obferved on bright-coloured bodies efpecially, and for

that fmoky fog through which all objeCls are feen by peo-

ple in Tome fevCrs.- If thefe vciTels lofe their tone, and re-

main preternaturally diftended, no objeCt affeCts our retina,

though the eye externally appears found : or this may be one

caufe of an amaurofis or gutta ferena.—From a partial diften-

tion of thefe velTels, or paralyfis of a part of the retina, the

central part, or the circumference, or any other part of ob-

jects, may be loft to one or both eyes.

The third pair rife from the anterior part of the proceflus

annularis ; and piercing the dura mater a little before and to

a fide of the ends of the pofterior clinoid procefsof the fphe-

noid bone, run along the receptacula, or cavernous finufes, at

the
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the fide of the ephippium, to get out at the foramina lacera

:

after which each of them divides into branches ; of which one,

after forming a little ganglion, is diftributed to the globe of

the eye ; the others are fent to the mufculus retos of the pal-

pebra, and to the attollens, addudlor, deprimens, and obliquus

minor, mufcles of the eye-ball. Thefe mufcles being princi-

pal inftruments in the motions of the eye-lid and eye-ball, this

nerve has therefore got the name of the motor oculL-^—

I

have frequently obferved in convulfions the eye-lids widely

opened, the cornea turned upwards and outwards, and the^

eye-balls funk in the orbit ; which well deferibed the con-

junct action of the mufcles which this pair of nerves ferves*

The diftention of a confiderable branch of the carotid,

which pafles over this nerve near its origin on each fide,

may poflibly be the reafon of the heavinefs in the eyedids and

eyes, after drinking hard or eating much.

Thefourth pair, which are the fmalleft nerves ofany, derive

their origin from the back-part of the bafe of the teftes j and

then making a long courfe on the fide of the annular protube-

rance, enter the dura mater a little farther back and more ex-

ternally than the third pair, to run alfo along the receptacula,

to pafs out at the foramina lacera, and to be entirely fpent oa

the mufeuli trochlearcs, or fuperior oblique mufcles of the eyes.

Thefe mufcles being employed in performing the rotatory mo-j

tions, and the advancement of the eye-balls forward, by which

feveral ofour pafiions are exprefled, the nerves that ferve them

have got the name of pathetici.—Why thefe fmall nerves

ihould be brought fo far to this mufcle, when it could havc^

been fupplied eafily by the moior oculi, I know not.

^re large nerves, rifing from the annular pro*-

cefles, where the medullary procefies of the cerebellum join in

the formation of that tuber, to enter the dura mater near the

point of the petrous procefies of the temporal bones , and

then
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then finking clofe by the receptacula at the fides of the fella

turcica, each becomes in appearance thicker, forms a diftin£t

ganglion, and goes out of the fkull in three great branches.

The firft branch of the fifth is the ophthalmic^ which runs

through the foramen lacerum to the orbit, having in its paf-

fage thither a conne£lion with the ffixth pair. It is after-

wards diftributed to the ball of the eye with the third ; to

the nofe, along with the olfactory, which the branch of the

fifth that palTes through the foramen orbitarium internum

joins, as was already mentioned in the dcfcription of the firft

pair. This ophthalmic branch likewife fupplies the parts at the

internal canthus of the orbit, tht: glandula lachrymalis, fat,

membranes, mufcles, and integuments of the eye-lids ; its

longeft and fartheft extended branch paffing through the

foramen fuperciliare of the os frontis, to be diftributed to the

forehead.

The fmall fibres which this firft branch of the fifth and

third pair of nerves fend to the eye -ball, being fituated On the

optic nerve, and,, after piercing the fclerotic coat, running

along the choroid coat on the outfide of the retina in their

courfe to the uvea or iris, may be a caufe of the fympathy be-

tween the optic nerve and the uvea ; by which we more rea-

dily acquire the habit of contracting the iris, and thereby lef-

fen the pupil, when too ftrong a light is excluded ; and, on

the contrary, enlarge the pupil when the light is too faint.-^*

This, with the fympathy which muft arife from fome of the

nerves of the membrane of the noftrils, being derived from this

firft branch of the fifth pair of nerves, may alfo be the caufe,

why an irritation of the retina, by too ftrong light, may pro-

duce fneezing, as if a ftimulus had been applied to the mem-

brane of the nofe itfelf;—why prefiing the internal canthus of

the orbit fometimesftops fneezing;—why irritation of the nofe

or of the eye caufes the eye-lids toftiutconvulfively, and make

the tears to flow plentifully ; and why medicines put into the

nofe
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nofe, do often great fervice in difeafes of the eyes.——In the

megrim, all the branches of the nerves difcover themfelves to

be affected : for the forehead is racked with pain ; the eye-

ball is pained, and feels as if it was fqueezed; the eye-lids Ihut

convulfively, arid make the tears trickle down, and an uneafy

heat is felt in the nofe. Hence we can underftand, where ex-

ternal medicines will have the beft effect when applied to re-

move this difeafe, to wit, to the membrane of the nofe, and to

the forehead : why alternate preflure near the fuperciliary

hole of the frontal bone, or fncezing, fometimes gives imme-

diate relief in the megrim 5—why the fight may be loft by an

injury done to the fupra-orbitar branch 5 how it may be'

reftored by agitation of that branch of this nerve.

The fecond branch of the fifth pair of nerves may be called

m&xillaris fuperior^ from its ferving principally the parts of the

upperjaw. It goes out at the round hole of the fphenoid bone,

and fends immediately one branch into the channel on the top

of the antrum maxillare \ the membrane of which and the up-

per teeth are fupplied by it in its paflage. As this branch is

about to go out at the foramen orbitarium externum, it fends

a nerve through the fubftance of the os maxillare to come out

at Steno’s duft, to be diftributed to the fore-part of the palate \

and what remains of it, efcaping at the external orbitar hole,

divides into a great many branches, that fupply the cheek,

upper lip, and noftril.—The next confiderable branch of the^

fuperior maxillary nerve, after giving branches which are re-

fleiled through the fixth hole of the fphenoid bone, to join the

intercoftal where it is palling through the Ikull with the caro-

tid artery, and the portio dura of the feventh pair as it pall^

through the os petrofum, is fent into the nofe by the hole com-

mon to the palate and fphenoidal bone ; and the remaining

part of this nerve runs in the palato-maxillaris canal, giving off

'branches to the temples and pteregoid mufcles, and comes at

laft into the palate to be loft. Hence a pain in the teeth of

VoL. III. O o th«
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the upper jaw occafions a gna^ying pain decp-featcd in the

bones of the face, with fwelling in the eye-lids, cheek, nofe,

and upper lip; and on the other hand, an inflammation in

thefe parts, or a megrim, is often attended with a fharp pain in

the teeth. Hence, an obftru(fl:ion in the du61: of the maxil-

lary finus, which obliges the liquor fecreted there to find out a

preternatural rout for itfelf, may be occafioned by the pain of

the teeth.—Hence, the upper lip often fuffers when the pa-

late or nofe is ulcerated.

The third, or maxillaris inferior^ branch of the fifth pair go-

ing out of the oval hole of the fphenoid ,bone, ferves the

mufcles of the lower jaw, and the mufcles fituated between the

' os hyoides and jaw

:

All the falivary glands, the amygdalae,

and the external ear, have branches from it : It has a large

branch loft in the tongue, and fends another through the ca-

nal in the fubftance of the lower jaw, to ferve all the teeth

there, and to come out at the hole in the fore-part of the jaw,

to be loft in the chin and under-lip. Hence a convulfive

contraflion of the mufcles of the lower jaw, or the mouth’s

being involuntarily fhut, a great flow'of fpittle or falivation, a

pain in the car, efpecially in deglutition, and a fwelling all a-

bout the throat, are natural confequences of a violent irrita-

tion of the nerves of the lower teeth in the toothach ; and pain

in the teeth and car is as natural a qonfequence of an angina.

Hence alternate preflTure on the chin may fometimes re-

lieve the violence of a toothach. Hence deftroying the

nerves of a tooth by a£lual or potential cauteries, or pulling a

carious tooth, fo often removes immediately all thefe fymp-

toms. Hence no cure is to be found for fome ulcers in the

, upper or lower jaw, but by drawing a tooth.—Hence in can-

cers of the upper-lip, the falivary glands are in danger of being

afFefted, or the difeafe may be occafioned in the lip by its be-

ginning jjgi the glands.—Perhaps the fympathy of the organ*

•f

I
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of tafting and fmelling may in fome meafurc depend on their

both receiving nerves from the fifth pair.

Thefixth pair^ which is the fmalleft except the*fourth, rifes

from the fore-part of the corpora pyramidalia ; and each, en-

tering the dura mater fome way behind the pofterior clinoid

procefs of the fphenoid bone, has a long courfe below that

membrane, and within the receptaculum at the fide of the

tcella turcica, where it is immerfed in the blood of the reccp-

acle ; but for what purpofc, I am ignorant. It goes ^terwards

out at the foramen lacerum into the orbit, to ferve the abduc-

tor mufcle of the eye. A defedl in this nerve may there-

fore be one caufe of ftrabifmus.—In the paflage of this

nerve below the dura mater, it lies very contiguous to the in-

ternal carotid artery, and to the ophthalmic branch of the

fifth pair of nerves. At the place where the fixth pair is con-

tiguous to the carotid, a nerve cither goes from each of them

in an uncommon way, to wit, with the angle beyond where

it rifes obtufe, to defcend with the artery, and to form the

beginning of the intercoftal nerve, according to the common

defcription ; or, according to other authors, this nerve comes

up from the great ganglion of the intercoftal, to be joined to

the fixth here.

The arguments for this later opinion are, That, according

to the common doffcrine, this beginning of the intercoftal

nerve, as it is called, would rife in a manner not fo ordinary

in nerves. Befides, it is obferved, that the next pair is larger

nearer to the orbit, than it is before it comes to the place

where this nerve is faid to go off ; and therefore it is more

probable, that it receives an addition there, rather than gives

off a branch. Laftly, it is found, that upon cutting the inter-

coftal nerves of living animals, the e:yes were plainly affedfed ;

they loft their bright water ; the gum or gore, as we call it,

was feparated in greater quantity ; the pupil was more con-

t^radled 5 the cartilaginous naembrane, at the internal can-

O o 2 thus.



OF THE NERVES.292 Part Vn.

thus, came more over the eye ; and the eye-ball itfelf was df-

minifhed.

To this it is anfwcred, in defence of the more common

do£lrine, ift, That other branches of nerves go off in a re-

flected way, as well as this does, fuppofing it to be the be-

ginning of the intercoffal ; and that the reflection would ra-

ther be greater, if it is thought to come up from the inter-

coffal to the flxth. 2dly, It is denied that this nerve is ordi-

narily thicker at its fore than at its back part ; and if it was

fuppofed to be thickeff nearer to the orbit, the conclufion made

above could be drawn from this appearance, becaufe other

nerves enlarge fometimes where there is no addition made to

them, as in the inffance already mentioned of the trunk of the

fifth pair while below the dura mater. 3dly, The experiments^

on living animals fhew indeed, that the eyes are affeCled upon

cutting the intercoffal nerve ; but not in the way which might

have been expeCted, if the intercoffal had furnilhed fuch a

ihare of the nerve that goes tojthe abduClor mufcle of the eye :

for it might have been fo much weakened immediately upon

cutting the intercoffal, that its antagoniff the adduClor would

have greatly prevailed over it, and have turned the eye ffrongly

in towards the nofe ; which is not faid to be a confequence of

this experiment. So that the arguments are ftill equivocal

;

and more obfervations and experiments muff be made, before

it can be determined with certainty whether the fixth pair

gives or receives a branch here. In the mean time, I (hall

continue to fpeak about the origin of the intercoffal with the

generality of anatomifts.

At this place where the intercoffal begins, the fifth pair is

contiguous and adherent to the fixth ; and it is generally faid

that the ophthalmic branch of the fifth gives a branch or two

to the beginning of the intercoffal, or receives fuch from it.

Others deny any fuch communication between them : and

thofe who affirm the communication confefs, that in foiiie

fubjciffs
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fubjedls they could fee it. After examining the nerves here in a

great many fubje^ls, I cannot determine whether or not there

are nervous filaments going from the one to the other. Some-

times 1 have thought that I traced them evidently ; at other

times 1 obferved, that what I diffected for nervous filaments,

was collapfed cellular fubftance ; and in all the fubjedls where

I had pufhed an injedkion fuccefsfully into the very fmall ar-

teries, I could only obferve a plexus of vefTels conne6king the

one to the other. Jn any of thefe ways, however, there is as

much conneiElion as, we are affiired from many experiments

and obfervations on other nerves, is fufiicient to make a very

great fympathy among the nerves here.—Poffibly the appear-

ances in the eyes of dogs, whofe intercoftal nerves were cut,

might be owing to this fympathy.

Thefeventh pair comes out from the lateral part of the annu^

lar procefs, behind where the medullary procefTes of the cere-

bellum is joined to that tuber; and each being accompanied

with a larger artery than moft other nerves, enters the internal

meatus auditorius, where the two large bundles of fibres, of

which it appeared to confift within the fkull, foon feparate

fropi each other ; one of them entering by feveral fmall holes

into the veftibule, cochlea, and femicircular canals, is ftretch-

ed on this inner camera of the ear in a very foft pulpy fub-

ftance ; and being never feen in the form of a firm cord, fuch

as tlfe other parcel of this and moft other nerves become, is

called tht portio mollis of the auditory nerve

The otlier part of this feventh pair pafTes through Galen’s

foramen caecum, or Fallopius’s aquaedu^ft, in its crooked

paflage by the fide of the tympanum ; in which pafTage, a

nerve fent to the lingual branch of the inferior maxillary nerve,

along the outfide of the tuba Euftachiana, and crofs the cavity

of the tympanum, where it has the name of chorda tympanic

is

* See Obf. on the Nervous Syftem, Tab. xxvii.—xxxi.
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is commonly faid to be joined to it. The very acute angle

which this nerve makes with the fifth, or the hidden violent

refledlion it would fufFer on the fuppofition of its coming from

the fifth to the feventh, appears unufual
; whereas, if we fup-

pofe that it comes from the feventh to
,

the fifth, its courfe

would be more in the ordinary way, and the chorda tympani

would be efteemed a branch of the feventh pair going to join

the fifth, the fize of which is increafed by this acquifition.

This fmaller bundle of the feventh gives branches to the muf-

cles of the malleus, and to the dura mater, while it pafles

through the bony crooked canal, and at laft comes out in a

firm chord named portio dura, at the end of this canal, be-

tween -the -ftyloid and maftold procefles of the temporal bone,

giving immediately filaments ,to the little oblique mufcles of

the head and to thofe that rife from the ftyloid procefs. It

then pierces through the parotid gland, and divides into a

great many branches, which are difperfed In the mufcles and

teguments that cover all the fide of the upper part of the neck,

the whole face and cranium, as far back as the temples,
^

In-

cluding a confiderable part of the external ear. Its branches

having thus a confiderable connexion with all the three branch-

es of the fifth pair, and with the fecond cervical, occafion

a confiderable fympathy of thefe nerves with it. Hence In

the toothach, the pain is fometimes very little in the affec-

ted tooth, compared to what it is' all along the fide of the

head and in the car. Hence probably the relief of the

toothach from blifters applied behind or before the ear, or by a

hot iron touching the antihelix of the ear. By this commu-

nication or connection poflibly too it is, that a vibrating firing

held between one’s teeth, gives a ftrong idea of found to the

perfonwho holds it, which no body elfe can perceive. Per-

^haps too the diftribution of this nerve occafions the head to be

fo quickly turned upon the impreffion of found on our ears.

The
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The eighth pair * of nerves rife from the lateral bafes of the

corpora olivaria in Jfeparated fibres ; and as they are enter-

ing the anterior internal part of the holes common to the os

occipitis and temporum, each is joined by a nerve which a-

fcends within the dura mater from the tenth of the head, the

firft, fecond, and inferior cervical nerves : this has the name of

the nervus accejforius. When the two get out of the fkull, the

acceflbrius feparates from the eighth, and, defeending oblique-

ly outwards, pafles through the fterno-maftoideus mufcle, to*

which it gives branches, and afterwards terminates in the tra-

pezius mufcle of the fcapula. In this courfe it is generally

more or lefs joined by the fecond cervical nerve. Why
this nerve, and feveral others which are diftributed to mufclcs,

are made to pierce through mufcles which they might have'

only pafled near to, I do not know.

The large eighth pair, foon after its exit, gives nerves to

the tongue, larynx, pharynx, and ganglion of the intercoftal

nerve ; and being disjoined from the ninth and intercoftal, to

which it adheres .clofely fome way, runs ftraight down the

neck behind the internal jugular vein, and at the external fide

of the carotid artery. As it is about to enter the thorax, a

large nerve goes off from the eighth of each fide ; this branch

of the right fide turns round from the fore to the back part of

the fubclavian artery, while the branch of the left fide turns

round the great curve of the aorta ; and both of them mount-

ing up again at the fide of the oefophagus, to which they give

branches, are loft at laft in the larynx f. Thefe are called the

recurrent

* For a beautiful and accurate figure of this nerve, fee Walter’s

Tab. Nervorum thoracis et abdominis.

•f
The recurrent and fuperior laryngeal nerves are joined together

by their appices, to form a plexus refembling that of the nerves of

the face ; fo that from both thefe nerves each mufcle of the larynx

receives branches. See Obf. on the Nervous Syftem, Tab. xxv.
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recurrent nerves^ which we are defired to fhun in the opera-

tion of bronchotomy, though their deep fituation prbtedls

them fufiiciently, The mufcles of the layrnx being in a

good meafure fupplied with nerves from the recurrents, it is to

be expected, that the cutting of them will greatly weaken the

voice, though it will not be entirely loft fo long as the fuperlor

branches of the eighth pair are entire. Why the recurrent

nerves rife fo low from the eighth pair to go round a large

artery, and to have fuch a long courfe upwards, I know not.

The eighth pair, above, and at or near the place where the

recurrent nerves go off from it, or frequently the recurrents

themfelves, fend off fmall nerves to the pericardium, and to

join with the branches of the intercoftal that are diftributed

to the heart \ but their fize and fituation are uncertain.

After thefe branches are fent off, the par vagum on each

fide defcends behind the great branch of the trachea, and gives

numerous filaments to the lungs, and fome to the heart in go-

ing to the oefophagus. The one of the left fide running on

the fore-part of the oefophagus, communicates by feveral

branches with the right one in its defcent to be diftributed to

the ftomach ; the right one gets behind the oefophagus, where

it fplits and rejoins feveral times before it arrives at the

ftomach, to which it fends nerves ; and then being joined by

one or more branches from the left trunk, they run towards

the cseliac artery, there to join into the great femilunar gan-

glion formed by the two intercoftals.

From the diftribution of this par vagum, we may learn,

how tickling the fauces with a feather or any fuch fubftance, ex-

cites a naufea and inclination to vomit \—why coughing occa-

fions vomiting, or vomiting raifes a cough. Hence we fee

how the nervous afthma, thetuffis convulfiva, and chincough,

are attended with a ftraitening of the glottis ;—why food dif-

ficult to digeft occafions the afthma to weakly people ; and

why emetics have frequently cured the afthma very fpeedily

;

—why
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why an attempt to vomit is fometimes in danger of fuffbcating

afthmatic people ;—why the fuperior orifice of the ftomach is

fo fenfible as to be looked on as the feat of the fou by fome

anatomifts ;-^why people fubje^t to diftentions of the ftp*

mach, have fo often the fenfation of balls in their breaft and

throat;—why the globus hyftericus is fo often attended with

a violent ftrangulation at the glottis.

The ninth pair of nerves comes from the inferior part of

the corpora pyramidalia, to go out of the lltull at their proper

holes of the occipital bone. After their egrefs they adhere for

fome way firmly to the eighth and intercoftal ; and then fend*

ing a branch, that in many fubjedls is joined with branches of

the firft and fecond cervical nerves, to be diftributed to the

thyroid gland, and mufcles on the fore-part of the trachea ar*

teria, the ninth is loft in the mufcles and fhbftance of the

tongue. Some authors have thought this nerve, and others
'

have efteemed the third branch of the fifth pair of nerves, to

be the proper guftatcry nerve. I know no obfervation or ex-

periments to prove eithejr opinion, or to alTure us that both

nerves do not_ferve for tafting and for the motion of the

tongue. -May not the diftribution of this nerve to the

mufcles below as well as above the os hyoides, contribute to

their acting more uniformly in deprefting the lower jaw or

head ?

The tenth pair rifes in feparate threads froth the fidcs 6f the

fpinal marrow, to go out between the os occipitis and firft ver-

tebra of the neck. After each of them has given branches to

the great ganglion of the intercoftal, 8th, ptli, and xft cervi*

cal nerves, it is diftributed to the ftraight oblique, and fome of

the extenfor mufcles of the head. Whether the name of the

tenth of the head, or of the firft vertebral, ought to be given

to this pair of nerves, is of no fuch confequence as to deferve .

a debate, though it has fome of the marks of the fpinal

nerves, to wit, its being formed of filaments proceeding from

VoL. III. P p both
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both the fore and back part of the medulla, and a little gan-
glion being formed where thefe filaments meet.

In the defeription of the fixth pair, I followed the ufual way
of rpeaking among anatomifts, and called that the beginning

of the intercoflal nerve which comes out of the lIcuU ; and

therefore fhall here fubjoin acurfory defeription of this nerve,

notwithftanding its much larger part is compofed of nerves

coming out from the fpinal marrow. There is no greater in-

congruity in point of method to fay, that the nerve we are de-

feribing receives additions from others that have not been de-

feribed, than it is to repeat in the defeription of a great many

nerves, that each of them gives branches to form a nerve of

which we are ignorant; which is all the difference between

deferibing the intercoftal before or after the fpinal nerves.

The branch rcfie<Sled from the fixth pair, joined pollibly by

fome filaments of the ophthalmic branch of the fifth, run&a-

long with the internal carotid artery, through the crooked ca-'

nal formed for it in the temporal bone, where the little nerve

is very foft and pappy, and in feveral fubje^cs divides and u-

nites again, and .is joined by one or more branches from the

• fifth, particularly of its fuperior maxillary branch before it

comes out of the Ikull. May net the compreflion of this nerve

by the carotid artery, when firetched during the fyftole, con-

tribute to the diaftole of the heart? As foon as the nerve e-

icapes out of this bony canal, it is connedfed a little way with

the eighth and ninth; then feparating from thefe, after feem-

ing to receive iidditioiial nerves from them, it forms a large

ganglion, into which branches, from the tenth of the head,

and from the firft and fecond cervical, enter. From this gan-

glion the nerves come out again fmall, to run down the neck

along with the carotid artery, communicating by branches

with the cervical nerves, and giving nerves to the mufcles

that bend the head and neck. As the intercoftal is about to

enter the thorax, it forms another ganglion, from which nerves

arc
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arc fcnt to the trachea and to the heart ; thofe flefigned for the

heart joining with the branches of the eighth, and moft of

them paffing between the two great arteries and the auricles to

the fubftance of that mufcle. The intercoftal * after this con-

fifting of two branches, one going behind, and the other run-

ning over the fore part of the fubclavian artery, forms a new

ganglion, where the two branches unite below that artery;

and then defcending along the fides of the vertebrae of the tho •

rax, receives branches from each of the dcrfrd nerves ; which

branches appearing to come out between the ribs, have given

the name of intercojial to the whole nerve. Where the addi-

tion is made to it from the fifth dorfal nerve, a branch goes off

obliquely forwards; which being joined by fuch branches from

the fixih, fevenih, eighth, and ninth dorfal, an anterior trunk

is formed, and palTes between the fibres of the appendix muf-

culofaof the diaphragm, to form, along with the other inter-

coftal and the branches of the eighth pair, a large femilunar

ganglion, fituated between the cseliac and fuperior mefente-

ric arteries : the roots of which feem to be involved in a fort

of nervous net-work of this ganglion, from which a great

number of very fmall nervous threads runs out to be extended

on the furface of all the branches of thefe two arteries, fo as to

be eafily feerj when any of the arteiies are ftretched, but not

to be raifed from them by difleftion ; and thus the liver, gall-

bladder, duodenum, pancreas, fpleen, jejunum, ileum, and a

large fhare of the colon, have their nerves fent from this great

ganglion or plexus.— May not the periftaltic motion of the

inteftines depend in fome meafure on the paflage of the inter-

coftal nerves through the diaphragm ?

Several fibres of this ganglion, running down upon the aorta,

meet with other nerves fcnt from the pofterior trunk of the in-

tercoftal, which continues its courfe along the fides of the ver-

tebrae ; they fupply the -glandulas renales, kidneys, and teftes

P P 2 in

* 3ee Walter’s Tab. Nervor. tbor. et abd.
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in men, or ovaria in women ; and then they form a net-work

upon the inferior raefenteric artery where the nerves of the

two fides meet, and accompany the branches of this artery to

the part of the colon that lies in the left fide of the belly, and

to there^lum as far down as to the lower part of the pelvis.

The intercollal continuing down by the fide of the vertebrae

of the loins, is joined by nerves coming from between thefc

vertebrae, and fends nerves to the organs of generation and o-

thers in the pelvis, being even joined with thofe that are fent

to the inferior extremities.

The almoft univerfal connection and communication which

this nerve has with the other nerves of the body, may lead us

to underftand the following and a great many more phenome-

na : Why tickling the nofe caufes fneezing ;—Why the too

great quantity of bile in the cholera occafions vomiting as well

as purging: Why people vomit in cholics, in inflammations,

or other irritations df the liver, or of the duCls going from it

and the gall bladder; Why a ftone in the kidneys, or ureters,

or any other caufe irritating thofe organs, fhould fo much

more frequenily bring on vomiting and other diforders of the

flomach, than the Itone or any other flimulating caufe in the

bladder does:—Why vomiting is a fymptom of danger after

child birth, lithotomy, and other operations on the parts in the

pelvis Why the obftruCtions of the menfes are capable of

occafioning ftrangulations, belching, cholics, ftomach- aches,

and even convulfions in the extremities: Why veficatories,

applied from the ears to the clavicles of children labouring

under the tuflis convulfiva, are frequently of great fervice :

—

Why worms in the ftomach or guts excite an itching in the

nofe, or grinding of the teeth:—Why irritations in the bowels

or the belly occaflon fometimes univerfal convulfions of the

body.

The Spinal Nerves rife generally by a number of fepa-

rated fibres from both the fore and back part of the medulla

rpinalis j
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fpinalis; and foon after form a little knot or ganglion, where

they acquire ftrong coats, and are extended into firm cords

but the ganglion is entirely formed by the pofterior bundle.

They are diftinguilhed by numbers, according to the vertebrae

from between which they come out ; the fuperior of the two •

bones forming the hole through which they pafs, being the

one from which the number is applied to each nerve. There ,

are generally faid to be thirty pair of them : feven of which

come out between the vertebrae of the neck, twelve between

thofe of the back, five between thofe of the loins, and fix

from the falfe vertebrae. j

Thejirji cervical pair of the nerves <omes out between the

firft and fecond vertebrae of the neck; and having given-

branches to join with the tenth pair of the head, the fecond

cervical and intercoftal, and to ferve the mulclesthat bend the

neck, it fends its largeft branches backwards to the extenfor

mufcles of the head and neckj fome of which piercing thro*

thefe mufcles, up on the occiput to be loft in the integu-

ments there ; and many fibres of it advance fo far forward as

to be connefled with the fibrils of the firft branch of the fifth

pair of the head, and of the portio dura of the auditory nerve..

—Hence poffibly it is, that a clavus hyftericus changes fud-

denly fometimes from the forehead to a violent pain and fpafin'

in the back-part of the head and neck.

The cervical is foon joined by fome branches to the

ninth of the head and intercoftal, and to the firft and third of

the neck; then has a large branch that comes out at the exte-.

rior edge of the fterno-maftoidcus mufcle, where it joins with

the accelTorius of the eighth pair; and is afterwards diftributed

to the platyfma myoides, integuments of the fide of the neck

and head, parotid gland, and external ear, being connected to

the portio dura of the auditory nerve, and to the firft cervical.:

The remainder of this lecond cervical is fpent on the levator

fcapul?e and the extenfors of the neck and head. Generally

a
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a large branch is here fent off to join the accefforius of the

eighth pair, near the fuperior angle of the fcapnla.

The irritation of the branches of this nerve in an inflamma-

tion of the parotid gland, is probably the caufe why the neck is

pained fo far down as the clavicle, the head is drawn towards

the (houlder of the affected fide, and the chin is turned to the

other fide.—In opening the external jugular vein, no operator

can promife not to touch fome of the cutaneous branches of

this nerve with the lancet j which occafions a fharp-pricking

pain in the mean time, and^a numbnefs of the Ikin near the

orifice for fome time afier.

‘ The third pair of the neck paffes out between the third and

fourth cervical vertebrte
;
having immediately a communica-

tion with the fecond, and fending down a branch, which, be-

ing joined by a branch from the fourth cervical, forms the

phrenic nerve. This nerve enters the thorax between the

fubclavian vein and artery j and then being received into a

groove formed for it in the pericardium, it liasits courfe along

this capfula of the heart, till it is loft in the middle part of the

diaphragm. The right phrenic has a ftraight courfe ; but the

left one is obliged to make a confiderable turn outwards to go

over the prominent part of the pericardium, where the point

of the heart is lodged. Hence, in violent palpitations of the

heart, a pungent acute pain is felt near the left orifice of the

llomach.—The middle of the diaphragm fcarce could have

been fupplied by any other nerve which could have had fuch-

a ftraight courfe as the phrenic has. If the I'ubclavian artery

and vein have any effect upon this nerve, I do not know it.

The other branches of the third cervical nerve are diftri-

buted to the mufcles and integuments at the lower part of the

neck and top of the flioulder. No wonder then that an in-

flammation of the liver or fpleen, an abfeefs in the lungs ad-

hering to the diaphragm, or any other caufe capable of irritat-

ing the diaphragm, ftiould be attended with a fliarp pain on

the
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the top of the flioulder, as well as wounds, ulcers, See. of this

ipufcle itfelf.—If the irritation of this mufeie is very violent, it

may occafion that convul(ive'Contra<Stion of the diaphragrn

which is called 2in hiccough

;

and therefore an hiccough in an

inflammation of the liver has been juftly declared to be an ill

fymptom.

An irritation of the thoracic nerves which produces fncezing

may fometimes free the phrenic nerves from any fpafm they

occafion ; fo that fneezing fometimes takes away the hiccough;

and a derivation of the fluid of the nerves any other way may

do the fame thing ; or the hiccough may alfo be fometimes

cured, by drawing up into the nofe the fmoke of burning pa-

per or other acrid fumes, fwallowing pungent or aromatic

medicines, and by a furprife, or any other ftrong application,

of the mind in thinking, or in diftinguifhing objects: or, when

all thefe have failed, it has been put away by the brilk ftica.u*

lus of a bliflering plafter applied to the back.

The fourth cervical nerve, after ^ fending off that branch

which joins with the third to form the phrenic, and bellow-

ing twigs on the mufcles and glands of the neck, runs to the

arm-pit, where it meets with theffthyfixthy andfeventh cervi**

cals, andfrji dorfal, that efcape in the interftices of the muf-

cuU fcaleni, to come at the arm-pit, when they join, fepa-

rate, and rejoin, in a way fcarcely to be rightly expreflTed in

words ; and, after giving feveral confiderable nerves to the

mufcles and integuments which cover the thorax, they divide

into feveral branches, to be diftributed to all the parts of the

fuperior extremity. Seven of thefe branches I fhall deferibe

under particular names.

I. Scapularis runs ftraight to the cavitas femilunata of the

upper cofta of the fcapula, which is a hole in the recent

fubjedl, by a ligament being extended from one angle of the

bone to the other, giving merves in its way to the mufcles of

the fcapula. When it has pafied this hole, it fupplics the fu-

pra-
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pra-fpinatus mufcle ; and then defeending at the anterior root
of the fpine of the fcapula, it is loft in the other mufcles that
lie on the dorfum of that bone.

2. Articularis finks downwards at the axilla, to get below
the neck of the head of the os humeri, and to mount again at

the back part of it ; fo that it almoft furrounds the articula-

tion, and is diftributed to the mufcles that draw the arm back,

and to thofe that raife it up.

3. Cutaneus runs down the fore part of the arm near the

Ikin, to which it gives off branches ; and then divides on the

infide of the fore-arm into feveral nerves, which fupply.the in-

teguments there, and on the palm of the hand.——In opening

the batllic vein of the arm at the ordinary place, the fame

fymptoms are fometimes produced as in opening the external

jugular vein, and from a like caufe, to wit, from hurting a

branch of this cutaneous nerve with the lancet.

4. Mujculo'cutaneiis

^

or perforans Cafferi, paffes thro* the

coraco brachialis mufcle ;
and after fiipplying the biceps flexor

cubiti and brachixus internus, paffes behind the tendon of the

biceps, and over the cephalic vein, to be beftowed on the inte-

guments on the outfide of the fore-arm and back of the hand.

—This nerve is fometimes hurt in opening the cephalic vein,

and caufes pain and numbnefs for a fhort time.

5. Mvfcularis has a fpiral courfe from the axilla, under the

os humeri, and backward to the external part of that bone,

fupplying by the way the extenfor mufcles of the fore-arm, to

which it runs between the two brachiaei mufcles, and within:

the fuplnator radii longus.—At the upper part of the forearm^

it fends off a branch which accompanies the fuplnator longus

till it comes near the wrift, where it paffes obliquely over the

radius, and is loft in the back of the hand and fingers.—Thet

principal part of this nerve pierces through the fupinator radii

brevis, to ferve the mufcles that extend the hand and fingers,

whofe actions arc not injured when the fupinator a^ts. Part

of
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,
of this nerve Teems to be lofl: upon the ligament of’ the wrift*.

6. Ulnaris is extended along the infide of the arm, to give

' nerves to the mufcles that extend the fore-arni and to the in-

teguments of the elbow: towards the lower part of the arm, it

flants a little, backward to come at the groove behind the in-

ternal condyle of the os humeri, through which it runs to the

ulna : in its courfe along this bone, it ferves the neighbouring

mufcles and integuments ; and as it comes near the wrift, it

detaches a branch obliquely over the ulna to the back of the

hand, to be loft in the convex part of feveral fingers. The lar-

ger part of the nerve goes ftraight forward to the internal fide

of the os pififorme of the wrift ; where it Tends off a branch,

which finks under the large tendons in the palm, to go croTs

to the other fide of the wrift, Terving the muTculi lumbricales

and.interofiei, and at laft terminating in the fhort mufcles of

the thumb and fore-finger. What remains of the ulnar nerve

after fupplyingthe fhort mufcles of the little-finger, divides in-

to three branches ; whereof two are extended along the fides

of the (heath of the tendons of the flexors of the little finger,

to furnilh the concave fide of that finger *, the third branch

is difpofed in the fame way upon the fide of the ring-finger

next to the little-finger.

When we lean or prefs on the internal condyle of the os

humeri, the nUmbnefs and prickling we frequently feel, point

out the courfe of this nerve. I have feen a v/eaknefs and

atrophy in the parts to which this nerve is Tent after a wound

in the internal lower part of the arm.

7 . Radialis accompanies the humeral artery to the bending

of the elbow, Terving the flexors of the cubit in its way ; then

palling through the pronator radii teres mufcle, it gives nerves

to the mufcles on the fore-part of the fore-arm, and continues

VoL. III. Q^q its

f See Obf. on the Nervous Syftem, Tab. xxvi.

V
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its courfe near to the radius, beftowing branches on the cir-

cumjacent mufcles. Near the wrift, it fometimes gives off a

nerve which is diftributed to the back of the hand, and the

convex part of the thumb and feveral of the fingers, inftead

of the branch of the mufciilar. The larger part of this nerve,

pafling behind the annular ligament of the wrift, gives nerves

to the fhort mufcles of the thumb ; and afterwards fends a

branch along each fide of the fheath of the tendons of the

flexors of the thumb, fore- finger, middle-finger, and one

branch to the fide of the ring-finger, next to the middle one,

to be loft on the concave fide of thofe fingers.

Though the radial nerve paffes through the pronator muf-

cle, and the mufcular nerve Teems to be ftill more unfavour-

ably placed within the fupinator brevis
; yet the a<ftion of thefe

mufcles does not Teem to have any efFe<St in hindering the in-

fluence of thefe nerves ; for the fingers or hand can be bent

while pronation is performing vigoroufly, and they can be

extended while fupination is exercifed.

The manner in which thefe .nerves of the fingers go off,

both from the ulnar and radial, is, that a fingle branch is fent

from the trunk to the fide of the thumb and little finger far-

theft from the other fingers ; and all the reft are fupplied by

a trunk of a nerve, which fplits into two fome way before it

f comes as far as the end of the metaeax-pus, to run along the

fides of different fingers that are neareft to each other.

It might have been obferved, that, in deferibing the pofte-

rior branches of the ulnar and mufcular nerve, I did not men-

tion the particular fingers, to the convex part of which they

are diftributed. My reafon for this omiffion is, the uncertain-

ty of their diftribution 5 for though fometimes thefe pofterior

f)ranches go to the fame fingers, to the concave part of which

the anterior branches of the ulnar and radial are fent, yet fre-

cjuently they are diftributed otherwife.

The

\
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The fituatlon of thefe brachial nerves in the axilla, may let

us fee how a weaknefs and atrophy may be brought on the

arms by long-continued prefTure of crutches, or fiich other

hard fubftances on this part ; and the courfe of them from

the neck to the arm may teach us how much better efFedls

veficatories, or ftiinulating nervous medicines, would have,

when applied to the'lkin covering the tranfverfe procefies of

the vertebrae of the neck, or at the axilla, than when they

are put between the (boulders, or upon the fpinal procelTes,

in convuKions or paliies of the fuperior extremities, where a

ftimulus is required.

The tinjelve dorfal nerves of each fide, as foon as they efcape

from between the vertebrae, fend a branch forward to join the

intercoftal, by which a communication is made among them

all ; apd they foon likewlfe give branches backward to the

mufcles that raife the trunk of the body, their principal trunk

being extended outwards to come at the furrow in the lower

edge of each rib, in which they run toward the anterior part

of the thorax, between the internal and external intercollal

mufcles, giving off branches in their courfe to the mulicles

and integuments of the thorax. >

The jirji dorfal, as was already obferved, is particular in

this, that it contributes to form the brachial nerves; and that

the two branches of the intercoftal, which come down to the

thorax, form a confiderable ganglion with it.

The fix lower dorfal nerves give branches to the diaphragm

and abdominal mufcles.

The twelfth joins with the firft lumbar, and beftows

nerves on the mufculus quadratus lumborum and iliacus in*

ternus.

May not the communications of/all thefe nerves be oncrea**

fon, why the parts they ferve fo uniformly and eonjunftly

in refpiration, and confpire together in the convulfive motions
’

Q^q a of
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ofcoughing, fncezing, &c.——The twitching fpafmsthat hap-

pen fometimes in different parts of the mufclcs of the abdo-

men, by an irritation on the branches of the lower dorfal

nerves, are in danger of occafioning a miffake in practice, by

their refemblance to the cholic, nephritis, &c. The com-

munications of thefe lower ones with the intercoftals, may

ferve to explain the violent effort of the abdominal mufcles in

a tenefmus, and in child-bearing.

As the intercoftal is larger in the thorax than any where

clfe, and feems to diminiffi gradually as it afcends and de-

fcends, there is caufe to fufpefl that this is the trunk from

which the fuperior and inferior pairs are Tent as branches.

TheJive lumbar nerves on each fide communicate with the

intercoftal and with each other, and give branches backwards

to the loins.

TheJirJi communicates with the laft dorfal, fends branches

to the abdominal mufcles, to the pfoas and iliacus, and to

the integuments and mufcles on the fore-part of the thigh ;

while its principal branch joins with the other nerves to form

the crural nerve.

The fecond lumbar nerve pafles through the pfoas mufcle,

and is diftributed nearly in the fame way as the former 5 as

is alfo the third.

Branches of the fecond, third, and fourth, make up one

trunk, which runs along the fore-part of the pelvis ; and paf-

fing in the notch at the fore-part of the great hole common to

the os pubis and ifehium, is fpent on the adductor mufcles,

and on the integuments on the infide of the thigh. This

nerve is called the obturator, or pojierior crural nerve.,

By united branches from the firft, fecond, third, and

fourth lumbar nerves, a nerve is formed that runs along the

pfoas mufete, to efcape with the external iliac veflels out of

the abdomen ;below the tendinous arcade of the external ob-

lique
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Jique mufcle. This nerve, which is named the anterior crural

is diftributed principally to the mufcles and integuments on the

fore-part of the thigh. A branch, however, 06 this nerve

runs down the infide of the leg to the upper part of the foot,

keeping near to the vena faphena j in opening of which with

a lancet at the ankle, the nerve is fometimes hurt, and oc-

cafions fliarp pain at the time of the operation, and numbnefs

afterwards.

The remainder of the fourth lumbar and the fifth join in

compofing the largefl: nerve of the body, which is foon to be

deferibed.

Whoever attends to the courfe of thefe lumbar nerves, and

of the rpermatic veflels and nerves upon the pfoas mufcle, with

the oblique pafiage of the ureter over that mufcle, will not be

furprifed, that when a ftone is pafling in this canal, or even

when it is inflamed, the trunk of the body cannot be raifed

ereft, without great pain; or that the Ikin of the thigh be-

comes lefs fcnfible, and the thigh is drawn forward, and that

the teflicle often fwells and is drawn convulfively towards the

ring of the abdominal mufcles.
'

Thefix pnir of the falfe vertebra each of fmall pofte-

rior branches, fent to the hips, and of large anterior branches.

The firft, fecond, and third, after coming through the three

upper holes in the fore-part of the os facrum, join together

with the fourth and fifth of the loins, to form the largefl:

nerve of the body, which is well known by the nameofyew/zV

or ifchiatic nerve : This, after fending large nerves to the dif-

ferent parts of the pelvis, and to the external parts of genera-

tion and the podex, as alfo to the mufcles of the hips, palTes

behind/ the great tuber of the os ifehium, and then over the

quadrigemini mufcles to run down near to the bone of the

thigh at its back part, giving off nerves to the neighbouring

mufcles and integuments. A little above the ham, where it

lias the name of poplitaus nervus^ it fends off a large branch

that
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that pafles over the fibula, and finking among the mufcles on
the anterior external part of the leg, runs down to the foot,

to be loft in the upper part of the larger toes, fupplying the

neighbouring mufcles and integuments every where in its paf-

fage. The larger branch of the fciatic, after giving branches

to the mufcles and integuments about the ham and knee, and

fending a large cutaneous nerve down the calf of the leg, to

be loft at laft on the outfide of the foot, and upper part of the

lefler' toes, finks below the gemellus mufcle, and diftributes

nerves to the mufcles on the back of the leg ; among which it

continues its courfe, till, pafling behind the internal malleolus,

and in the internal hollow of the os calcis, it divides into the

two plantar nerves: The internal of which is diftributed to the

toes in the fame manner that the radial nerve of the hand ferves •

the concave fide of the thumb and fingers; and the external

plantar is divided and diftributed to the foie of the foot and

toes, nearly as the ulnar nerve is in the palm of the hand,

and in the concave part of the fingers.

Several branches of thefe nerves, that ferve the inferior^ ex-

tremities, pierce through mufcles.

By applying what was faid of the nerves in general to the

particular diftribution of the nerves of the inferior extremities,^

we may fee why people with fractured legs, efpecially where

there are fplinters, Ihould be fubjecSl to convulfive ftartings of

the fradlured member :—Why, upon tying the blood-veflels

in an amputation of the leg, the patients fhould fometimes

complain of violent pain in their toes ;—why fuch patients

fhould alfobe troubled with ftartings ;—why, for a confider-

able time after the amputation of the difeafed limb, when the

fuppuration is well advanced, they fhould complain of pain in

the fore which occafioned the amputation. .

Th^fourthy which, with the two following, is much fmal-

ler than the three fuperior, is foon loft in die vefica -urinaria
,

and inteftinum redtum.

The
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Thefifth comes forward between the extremity of the os fa-

crum and coccygis, to be diftributed principally to the levato-

res ani.

The fixthy which may be confidered as the termination of a

fubftante called ligamentim denticulatimi advances forward be-

low the broad fhoulders of the firft bone of the os coccygis,

and is loft in the fphinefter ani and integuments covering it.

The branches of the four laft cervical nerves, and of the firft:

dorfal, which are beftowed on the fuperior extremities, and

the two crurals, with the fciatic, which are diftributed to the

inferior extremities, are much larger proportionally to the

parts they ferve, than the nerves of the trunk of the body,

and efpecially of the vifeera ; and for a very good rea-

fon, that in the moft common neceflary adlions of life, a

fufficient quantity of fluid, on which the influence of nerves

Teems to depend, may be fupplied to the mufcles there, which

are obliged to perform more frequent and violent contra£lions

than thofe ofany other parts.—^The fize ofthe nerves ofthe infe-

rior extremities feems larger proportionally than in the fupe-

rior extremities ; the inferior extremities having the weight of

the whole body to fuftain, and that frequently at a great difad-

vantage.—What the effect of the nerves here being injured is,

we fee daily : When people happen, by fitting wrong,- to com-

prefs the fciatic nerve, they are incapable for fome time after to

fupport themfelves on the afFeifted extremity; and this 4s ftill

more remarkable in the fciatica or hip-gout, in which the

member is not only weakened, but gradually flbrivels and

waftes.

Explanation of Tables XIX. and XX.

Tab. XIX.— (i) The firft branch of the fifth pair of nerves.

{2) The fecond branch of the fifth pair. (3) The third branch

of the fifth pair. (4) The trunk of the eighth pair cut. (5) The

recurrent
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rccurreflt nerve. (6) The great fympathetic nerve. (7) Theup-
permoft ganglion of the great fympathetic nerve. (8) The ra-
mus fplanchnicus of the great fympathetic nerve. (9) A
branch of the fub-occipital, or tenth pair of the head, joining
with the great fympathetic nerve. (10) The fir ft cervical*nerve.

The feventh cervical nerve. The intermediate cervicals

come out in a fimilar manner. (12) The phrenic nerve. (13)
The axillary plcxu?. (14) The mufcular nerve of the arm.

(15) The articular nerve. (i6) The fpiral nerve. (17) The
radial nerve. (18) The ulnar nerve. (19) The firft inter-

coftal nerve. (20) The laft intercoftal nerve. The other ten

come out in the fame manner. (21) The firft lumbar nerve.

(22) The laft lumbar nerve. The three intermediate lumbar

nerves come out in a fimilar way. (23) Branches from the

external thoracic nerves running down upon the fide of the

thorax. (24) Branches fent off from the intercoftal and lum-
‘

bar nerves to fupplythe outer part of the thorax and abdomen.

(25) Nerves of the os facrum. (26) The obturator nerve.

(27) The anterior crural nerve. (28) A branch of the an-

terior crural nerve, which runs near the vena faphena major.

(29) The anterior tibial nerve running down to the foot.

Tab. XX.— (i) The recurrent nerve. (2) A branch of the

4th cervical nerve, joining the recurrent one before it termi-

nates on the mufculus trapezius. (3) Branches of the fifth

pair, perforating the fcalenus medius to be fpent upon the

rhomboid mufcles. (4) Branches of the fub-occipital nerve,

running to the fmall mufcles at the under and back part of the

head. (5) Pofterior branches of the cervical nerves. (6) Pof.

terlor branches of the dorfal nerves. (7) Pofterior branches

of the dorfal and lumbar nerves running to the erector muf-

cles of the back. (8) Pofterior branches of the dorfal nerves,

penetrating the intercoftal mufcles. (9) Branches from the

laft dorfal, and from the lumbar nerves, fupplying the lumbar

pind abdominal mufcles. (10) Branches from fome of the

iowef
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lower cervical nerves, running to the mufcles on the back-part

of the fcapula. (ii)^The articular nerve. (12) A branch

from the axillary plexus running to the mufculus latiffimus

dorfi. (13) Another branch from the axillary plexus running

to the latiffimus dorfi and ferratus magnus. (14) The fpiral

nerve. (15) The ulnar nerve. (16) Small branches coming

through the holes in the back-part of the os facrum running

to the mufcles, &c. there. (17) A fmall branch running out

between the os facrum and os coccygis* (.18) The end of

the cauda equina running through the canal at the back part

oi: the os facrum. (19) The fciatic nerve. (20) Branches

from the fciatic nerve to the mufcles on the back part of the

pelvis. (21) Branches from the fciatic nerve to the mufcles.

See. about the anus. (22) Branches from the fciatic nerve to

the glutaeus maximus and mufcles, at the upper and back part

of the thigh. (23) Trunk of the fciatic nerve, fending off

branches to the mufcles on the back part of the thigh. (24)

The fibular nerve fent off from the fciatic one. (25) The
.

pofterior tibial nerve, which is a continuation of the fciatic

nerve.
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t* K E F A C E,

•T^THAT Is called Comparative Anatomy^ was cer-

^ ^ talnly the firft branch of the fcience that

was cultivated ; and from it the earlieft anatomifts

formed their notions of the human body. The

natural prejudices of mankind, and, in fome fenfc,

common humanity, oppofed any attempts to be made

in the other way. As the firft phyficians were phi-

lofophers, and this part of natural knowledge more

immediately related to medicine, they particularly ap-

plied to it. Democritus, who, according to fome au-

thors, was the mafter of Hippocrates, fpent much time

in difledting brutes and examining their feveral parts.

He applied himfelf with fuch eagernefs to this ftudy,

as to incur ihe cenfure of madnefs. His defign was

to examine the nature of the bile, and learn the feat

and caufes of difeafes. That this fcience was much

improved by the time of Hippocrates, is apparent

'from his writings, which are intermixed with reafon-

ings drawn from it ; and fome parts of his phyfiolo-

gy are only applicable to brutes. Thefe paffages ap-

pear to us exceedingly obfcure, often falfe and contra-

didlory
\
and have for that reafon been rejeded by

fome very great critics. But is not this owing to our

pwn ignorance ? We do not well underftand the then

received
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received fyftem of anatomy
;
and his terms and names

do not correfpond to ours. The fmalltrad De Viilne^

ribus Capitis^ is as great a mafler-piece inks kind as

the Coctc<z Predidiones. Yetthehrflhasbeenefteemed

by fome critics, as lame and imperfe(k,andhas afforded:

occafion for many difputesand wranglings; bec'aufe it

was not underflood. Anatomifls, however, have done

with Hippocrates in mofl cafes as the critics have done

with Homer
;
they have made him the maker of all

human and divine feiene'e. Not a new divifion of a

bone, or difpute about a procefs or articulation, but

has been referred to his judgement; and he has often

been made to explain what he never dreamt of. Ga-

len, the father of anatomifls, is, for the fame reafon,

in many places, .become an obfeure writer. He is

accufed and defended by the greatefl fucceeding

makers. Vefalius, the great rekorer of anatomy,

"will not allow accuracy or truth in many of his de-

feriptions
;
they are, according to him, taken from

brutes, and obtruded on the world for human.

The other anatomifls treat Vefalius much in the

fame manner
; and, with uncommon fagacity and

unwearied application, have found out variations and

liijtts nature in particular parts, ' that they mayeka-

blifli Galen’s deferiptions, and condemn thofe of Ve-

falius. This is particularly the cafe .with Eukachius

in his Trcatife on the Kidneys. How fhall we now
underkand Galen, and judge between thefe great a-

natomiks ? It is Comparative Anatomy alone can ex-

tricate us from this confukon
; as it will teach us

when Galen and others deferibed and reafoned from

brutes,
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brutes, and when not. We fliall find, that the great-

eft part of his defcriptlons was taken from brutes,

which he transferred by analogy to the human body,

and fo are inaccurate
;
that a few were taken from

the human fubjedt, and are not capable of being o-

therwife applied. This ftudy he himfelf recommends

with great earneftnefs to his fcholars
;
and it is obfer-

vable, that the moft eminent anatomifts firft difco-

vered their genius by an early attachment to it.

This was particularly the cafe with Vefalius and Val-

falva

As the firft knowledge the ancients gained in ana-

tomy was from the difledion of brutes, fo they form-

ed the names and terms of art from the moft natural

appearance the part afforded, and that in different

animals. Thofe names were applied to the corre-

fponding parts in the human body, and retained by

fucceeding anatomifts to avoid a multiplicity of words.

This, however, prodi^ces one bad efted, that it muft

miflead us in our conceptions, as thofe names are of-

ten very improper ' epithets in the human fubjedl.

The author has elegantly remarked feveral of thefe.

The name of right and left ventricle is apt to give a

wrong idea of the pofition of the heart
;
and the aorta ^

• afeendens and dejeendens has impofed on fome of the

mafters in anatomy, who, it is plain, have taken

their figures from the name. Difputcs h^ve arifen a-

bout

Gaudebat enim avlcularum, aliorumque animalculorum dif-

feAionibus ;
eovumque exta curiofus, quatn pro ilia astate, ri-

mabatur : quam ego praefignificationem, non inVefalio tantum,

fed in aliis quoque pueris fuiffe fcio, qui cum adoleviffent, ana-

tomise penitus fe dediderunt. Morgagni Coviment* de vita V«/-

fatvx»
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bout the appendix vermiformis^ &c. which ate all

cleared up when we once view the part in the ani-

mal whence the name was taken.

The intention of nature in the formation of the

different parts, can no where ht fo well learned as

from this fcience ;
that is, if we would underftand phy-

fiology, and reafon on the fundions iu the animal-

economy, we muft fee how the fame end is brought

about in other fpecies. We muft contemplate the

part or organ in different animals, its fhape, pofition,

connedion with the other parts, &c. and obferve

what thence arifes. If we find one common effed

conftantly produced, though in a very different way,

then we may fafely conclude that this is the ufe or

fundion of the part : this reafoning can never betray

us, if we are but fure of the fads. The writers in

phyfiology have generally taken another method, and

one favourite thefis or other ferves to explain the

whole or moft of the fyftem. An innate and con-

coding heat, acids, menftruums, &c. have all had

their fucceffive reigns and patrons : and in truth,

])hyficians feem not to have fufficiently confidered

the importance of this ftody to form a complete phy-

fiology, which muft ever be the great bafis of their

art. They have beftowed pains in examining the

numan body, diffeded minutely its feveral parts,

traced out (perhaps often invented) a new divifion

of a mufcle : But how little has phyfic been promo-

ted by all this ? The moft accurate defeription of the

human ftomach, with all its veins, arteries, nerves,

&c, will never rightly explain digeftion. What muft

wq
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we then do ? Examine It in the other fpecies of ani-

mals, mark there its differences and the effects, con-

pare thefe with the human ; and then we (hall be
able, in forrie meafure, to judge what are the princi-

pal inftruments, and how they are employed in this

compound adtion. ' Any other way of rcafoning (as

the author well obferves) will never bring us to the

folurion of a philofophical or medical problem. It

mull indeed be confeflhd, that this method is tedious

and flow
; many obfervatlons mufl finl be made, and

the labour of fearching and examining gone through,

before we can have proper materials to build on. Yet

thefe are the hard conditions on which the knowledge

of natural caufes is to be obtained ; which, as a great

genius fays, Yamfacile folertia vinci poffhnf^ quam

folent ebnatihus vulgaribus clifficulter cedere.

Of this kind of reafoning we have many beautiful

inflanc'es in the following papers. Such is the ac-

count of the pofition of the Duodenum ;
of the caufe

of our preferring the Right Arm ; of the circulation

of the blood in the Foetus ;
the hiflory of the 'fhymus

and Thyreoid Glands, their ufe and mutual propor-

tion
; the ufe of the fpleen, &c. This laft he ex-

^ plains in fo fhort and mafterly a manner, that more

argument will be found in the few lines upon it,

than is to be collcdled from whole treatifes on thefub-

jed.' But as his defign was to give a description of

the feveral fpecies, or rather their principal differen-

' ces, he chiefly confines hiinfelf to this. So in the

anatomy of the dog he compares the different pofltiori,

fhape, length, &c. of the feveral parts with the cor-

refponding
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refponding parts in man
;
and from that one circum-

ftance, the difference of an ere6t and horizontal pof-

ture, explains all the variations. This reafoning

then gives folution to many difficulties in the human
,

anatomy; why the Spleen /is fo firmly attached to

the Diaphragm
; why the Omentum reaches only fo

far ;
why the pofterior part of the Bladder is only co-

vered by the Peritoneum, &c. There have been

dif^utes about the fiffure in the human liver, and

different accounts given. Thefe all vanifh, when

we confider this vifcus in different animals. We
then find, that there are more or fewer divifions, ac-

cording to the greater or leffer flexibility of the fpwie-

The fame rule holds with regard to the divifions of

the lungs. This reafoning likewife excludes the pre-

tended ufe of the ligament in the human liver. And,

in fliort, we can underfland but little of our own

ftrudlure unlefs we ftudy that of other animals : wc
fiiall then find, that the feveral variations are rela-

tive, and depend on the different' ways of life; that

is, one leading fpecialty draws after it a great many

more, in which nature is always an economifl, and

takes the fliortefl means to accomplifh her ends.

The beautiful gradation of nature in the different

orders of beings is very remarkable, and ftrikes the

mind firfl as being moft obvious
;
but when we take

any one fpecies, the cafe there is ftill the fame, and

we obferve as furprifing a difference. ^Thus, in the

animal kingdom, fome are provided with lungs, when

others aredeprived of thefe organs of refpiration; fomc

have a ftrong mufcular diaphragm and ftrong abdo-

VoL. III. S f ' miiiil
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minal mufcles, others a mere membrane. It muft

be very entertaining to learn how thefe differences

and deficiencies are adjufted and fupplied : it is then

from this fcience alone we can underftand that fim-

plicity of nature which is fo muth talked of, and but

little underftood. Hence likewife we may perceive

the reafons why fome animals are more perfed than

others.

Anatomifts have made a noife about the difterent

ftrudures of thefame part in thehuman body, and have

been at great pains to make collections of thofe Lu-

• Jus Naturae

^

as they call them
;
which becaufe they

are rare, are for that very reafon of no great confe-

quence to be known. The epithet, however, is ex-

tremely proper
;
for the moft remarkable of them

are tranfitions from the order or law of nature that

obtains in one fpecies to that of another. Thus it

has been obferved, (though very rarely), that the li-

ver was fituated in the left hypochondrium : but, as

our author remarks, it is not peculiar to it to lie on

the right fide of animals
;

for in fowls it lies equally

in both, and in filhes moftly on the left.

It is furprifing that we have no tolerable treatife

on this fubjed, which is in itfclf fo entertaining and

fo conducive to promote medical knowledge. Thofe

who have made attempts -this way, have only colled^

cd and arranged fome particular fpecies, fuch as Birds

of FiQies. They have likewife with great labour gi-

• ven us figures and deferiptions of them
; but all this

is little elfe than mere amufement. It is the ftruc-

ture of their internal organs we feek after, and the

manner
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manner how the different functions of the animal*

economy are performed. Their hiftories of thefe arc

every way, defedive, and erroneous. There are in-

deed noble hints to be found in the writings of fome ^

of our modern anatomifts, particularly thpfe of the

immortal Dr Harvey. That great man well undcr-

ftood the importance of this fcience to advance medi-

cine ;
and accordingly he employed the moftofhis time

in diffeding animals of differenttribes, andmakingex-

periments on them: bywhichmeans he madethe great-

eft difeovery that ever was made in the fcience, and he

laid the foundation of the prefent fyftem. He had cer-

tainly left us ofher treatifes on this fubjed, had he not

been interrupted by the xivil wars. The phyficians

who lived then, imitating his example, made many
new experiments on the bodies of brutes, changing

their juices by transfufing of new liquors, accurately

marking the effeds, &c. that all this might be tranf-

ferred to the human body: And indeed, from the

application of thefe reafonings to the obfervations

they made on morbid bodies, the fcience feemed faft

advancing to that phyfical certainty which can be

attained from experiment and obfervation. But a-

las ! this fpirit died with thofe great men, and theory

and calculation came in its place. Mathematics, it

was faid, could alone ^bring the fcience to certainty,

and throw out conjedure. The quantity and velo-

city of the blood, the force of the heart, diameters

of the veffels, &c. were fubjeded to meafure and

number, and difeafes next were to be accounted for,

all in a mathematical manner.—This method, how-

S f 2 ever.
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;
ever, did not fucceed according to wifh : For, firft,

thofe great geniufes difagreed widely in their calcu-

lations, and differed from one another
; whence, in

place of certain conclufions, we had only wranglings

and difputes : not to mention, that fome of them

made fuch eftimates as muft plainly appear ridiculous

at firfl fight This, fome may fay, proves nothing

;

it was the fault of the artifts, who affumed wrong

hypothefes for their calculations, cr who were not

perhaps accurate enough in their obfervations. True
;

' but whofe fault was it to adapt figure and number to

a fubjedf which refufes them, through its numberlefs

deviations from fixed laws and conditions ?—^Is an a-

nimate body a mere bundle of hard conical elaftic

tubes,, and the heart a pump forcing the liquors

through them? Arc then all the veffels exad cones,

or have, twp anatomifts agreed in. their meafures of

them ? Do they not yield every way ? and are they

not' continually obftruded in different places? Are

there not many different attractions prevailing for the

feveral feeretions, and many different forces aCling

. on
» <

The ingenious Dr Pitcairn was the chief man here, who

applied mathematics to anatomy. He fuppofes the force of the

mufcles to be in a compound ratio of their length, breadth, and

depth ; that is, as they are homogeneous folids in their ratio

of their weights. Whence, knowing the force ofany one muf-

cle, we can by the rule of proportion (from their weights) de-

termine ‘that of another. This he applies to the ftomach ; and

by the computation, its. mufcular force is at leaft equal to

li 7,o881b. weight.—That mufcles are in that proportion, is a

mere hypothefis, for which the Doctor does not offer the fmall-

eft proof ; and had he afTigned five ounces as, the force of |;he

ftomach, he had been nearer the truth. This is one glaring in*»

fiance how much theory and whim may prevail with the greats

f ft of men over common fenfe.
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on the veflels at the fame time, which can never be

determined? &c. Thefe and fuch like confidera-

lions will foon convince us how little the pradice of

medicine is to be promoted by thofe fpeculations

If thefe gentlemen meant by mathematical reafoning,

phyfical experiments ; then no one would doubt their

ufe in medicine more than the ufe of mathematics

in natural philofophy itfelf. But as this feems not

to be their fenfe of the matter, they fhould point out

- a few difeafes which this fcience has explained, and

wherein it has correded the received pradice.—But

we are now got from' the fubjedt to what is foreign.

To return then : Comparative anatomy has hitherto

only been treated in its detached parts. Thus feme,

writing on the human eye, have examined the eyes

of other animals ; and fo with regard to the heart,

&:c. Some have given us the defeription of one par-

ticular animal, others of another. But no one au-

thor that we know of, has given us a Tyftem of this

fcience, where we might have a fummary view of

the mod material differences in the ftrudure of ani-

inals. There are indeed compendiums of this fcience

which

* The authority of Hippocrates is often adduced in this ar-.

gument ; for which they cite two palTages. In the one he re-

commends the ftudy of Aftronomy as neceffary to a phyfician ;

and In the other, that of Arithmetic and Geometry.—The
firft he did from his belief in the influence of the ftars ;

and the fecond, from his veneration for the Pythagoric

numbers, in the myfterles of which he founded his theory

of the crifes in acute difeafes : Both thefe confideratlons then

are foreign to the purpofe ; nor is there in any of his genuine

writings the fmalleft veftige of this kind of reafoning. On the

contrary, Celfus fays of him “ Primus a ftudio fapientise me-

dicinam feparavit.'*
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which are much fefteemed, and which were written

with the noble defign of illuftrating the wifdom and

goodnefs of our Maker. But thofe who compofed

them not being anatomifts,[only colledfed from others,

and often withoutjudgement : for how voluminous fo-

ever their works may be, yet if we ftrip’ them of their

repeated exclamations, citations of authors and books,

the many ftrange and furprifing ftories, all told,

however, by creditable vouchers, we lhall have lit-

tle left behind, except an indigefted chaos of hiftories

and deferiptions, fome true and many falfe. The ar-

gument, however, was popular, and they could not

fail of pleafing.

The following Treatife, by the late celebrated

Dr Monro, is executed upon a more ufeful plan, and

in a more fyftematic manner. The deferiptions are

all taken from life, and the reafoning employed

is plain and conclufive. Thefe are intermixed with

many practical obfervations in medicine and furgery^

which muft equally inftruQ: and entertain the read-

er.

The fubftance of this work appeared about for?

- ty years ago, under the title of An Effay on Compa--

rative Anatomy; but without any author’s name, be-

ing only compofed from Notes taken by a ftudent

at the Clafs Lectures. As it was of courfe exceedingly

defective and erroneous, the prefent Profeflbr of A-

natomy, in preparing for the prefs the Colledion of

his father’s Works lately publilhed, correded this

piece amongft the reftj and alfo made fome additions

to it, from obfervations that had been colleded by

the
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the author with a yiew to a larger work upon the fub-

je6l, but which, various avocations prevented him

from profecuting. The ProfclTor’s defign, however,

being only to cOrred his‘ father's works, not to en-

large them by additions of his own, the prefent per-

formance (till remained lefs complete than might be

wilhed, and unimproved by later difcoveries. It

having been, therefore, fuggefted to the prefent

publifher, as proprietor of the late Doctor's Works,

that a feparate Edition of this Treatife, improved

and enlarged, could not fail of being acceptable, he

readily adopted the defign
; and was fortunate enough

to prevail with fome gentlemen verfed in the fubje6t

to undertatie the talk of making the necelTary addf-

tions and improvements. This ha s been accordig-

ly accompliflied, as far as the limits of a compendium

would admit, or as feemed to be fuitable to the li-

mits of the, prefent undertaking. Some of the princi-^

pal fubjeds, particularly the Dog, Fowls, and Fiflies,

have received confiderable augmentation : Others

have been entirely added
; as Amphibious Animals,

Serpents, Infeds, &c. And lefler additions in great

number have been made in various parts of the

work,—either inferred into the body, or thrown to

the bottom of the page in the form of notes. Of the

additions in general, a few are drawn from the expe-

rience of the gentlemen themfelves who had the care

of the edition, fome from different parts of the htc
author's other works, and the greateft number from

the ledures of the illuftrious Profeffor who now fills

the anatomical chair.

/ -
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THE INTRODUCTION.

The principal advantages ofComparative Anatomy are the

following : Firft, It furnifhes us with a fufficient know-

ledge of the different parts of animals, to prevent our being’

im^pofed upon by fuch audrors as have delineated and deferib-

cd feveral parts from brutes as belonging to the human body.

Secondly, It helps us to underftand feveral palTages in the an-

cient medical writers, who have taken many of their deferip-

tions from brutes, and reaforied from them : their reafonings

have often been mifapplied (and confequently wrong explain-

ed) by the moderns, through a foolifli fondnefstofupport their

own inventions, or give an air of antiquity to a favourite hypo-

thefis. The third and great ufe we reap from this fcience, is

the light it calls on feveral functions in.the human oeconomy,

about which there have been fo many difputes among anato-

xnifls : Thefe differences of opinion, by exhibiting the flruc-

ture of the fame parts in different animals, and by comparing

the

i

E S

COMPARAT
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the feveral organs employed in performing the fame action,

which in the human body is brought about by one more com^

plex, will be in a great meafure done away.

In this view, it, is altogether needlefs to infift on thofe parts

whofe ufe is ealily underftood when their ftrufture is unravelU

ed. Thus, for inftance, if we be acquainted with the action

of the mufcles in general, it will not be difficult to determine

theiufe of any particular mufcle whofe origin and infertion is

known, if we at the fame time confider the various connecti-

ons of the bones to which it fs fixed, and the different degrees

of mobility they have in refpeCt to each other. In the fame man-

ner, if we know the ufe of the nerves in general, we can eafilj^

affign the ufe of thofe nerves which are diftribuced to any

particular part. There is then no occafion for a complete

Ofteology, Myology, &c. of the feveral animals we fhall dc-

feribe ; nor need we trouble ourfelves about the ftruCture of

any of the parts, unlefs when It ferves to illuftrate foine of

the fore-mentioned purpofes, * '

That the firft ufe we propofed from examining the ftruc-

ture of the parts in brutes is real and df confeqiience, is evi-

dent from looking into the works of fome\of the earlieft and

greateft matters of anatomy, who, for want of human fubjeclsj

have often borrowed their deferiptions from other animals.

- The great Vefalius, although he juttly reproves Galen tor this

fault, is guilty of the fame himfelf, as is plain from his deli-

neations, of the kidneys, uterus, the mulcles of the eye, and

fomc other parts. Nor is antiquity only to be charged with

VoL. III. T t this

* Notwithttanding this affertion of the learned author, we mutt ob-

^

ferve, that the myology^ of animals feems exceec^ingly neceflary for

young anatomifts, who generally begin with dlfre<tting brutes before

they have accefs to human bodies. For this reafon, we have added,

not indeed a complete canine myology, but an account ofthe particu-

lars wherein the mufcles of a dog differ from thofe of a man
; this

being the animal moft frequently chofen for difre<ttionS, and one

whofe ftrtifture b^arsno fmall refe.mblance to that of the human fpeeie^*
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this fault : fince, in Willis’s Anatomia Cerehri (the plates of

which were revifed by that accurate anatomift Dr Lower) feve-

ral of the pictures befides thofe he owns to be fuch, are taken

from different brutes, efpecially the dog, ^

We lhall give feverai examples of the fecondary ufe in the

fequel of this work.

The animal kingdom, as well as the vegetable, contains the

,

moft furprifing variety *, and the defeent in each is fo gradual,

that the little tranlitions and deviations' are almoff impercep-

tible. The bat and flying r^uirrel, though quadrupeds, have

wings to buoy themfelves up in the air. Some birds inhabit

the waters^ and there are fifties that have wings, and are not

jffrangers to the airy regions; the amphibious animals blend

the terreftrial and aquatic together.

Tire animal and vegetable kingdoms are likevvife fo nearly

connected, that if you take thehigheft of the one, and the low-

eft of the other, there will fcarce be perceived any difference.

For inftance,' what difference is there between anoyfler, one

of the moft inorganifed of the animal tribe, and the fenfitive

plant/the moft exalted of the vegetable kingdom f They both

remain fixed to one fpot, where they receive their nourifhment,

having no proper motion of their own, fave the flirinking fr,om

the approach of external injuries. Thus we obferve a furprif-

ing chain in nature.

As there is then fuch a vaft variety, it is not only needlefs,

but impofiible, to confider all of them particulai ly. We fliall

take only fome of the moft remarkable genera ; and hope,

from what will be faid of them," any of the intermediate de-

grees may be underftood. /

In treating of Quadrupeds, we (hall divide them Into the

carnivorous and herbivorous. As an inftance of thefe laft,.

we ’{ball take the ruminant kind. The Fowls we fhall divide

into thofe that feed on grain, and thofe that feed on fleffi. The

diftin^tion we fiball make in treating of Fifties, fliall be of thofe

that
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.that have lungs, and thofe that have them not. The firft in-

deed are with diSiculty procured, and at the fame time differ

very little from quadrupeds.

As the ftruclure of infecls and worms is fo very minute, •

and lends us but little affflance for the* ends propofedj .we

purpofely omit them

In inquiring into the flru<5lure 'of different 'animals, we

ought to be previoufly acquainted with the form of their body,

manner of life, kind of food, or in fhort with their natu-

ral hillory f which will lead us to account for the reafon of

their different ftrudlure, "and thence explain the actions of the

human body.
.

'

»

* Though the anatomy of infers is very difficult, and little known,

yet as they conftitute one of the great clafles into which animals are

divided, and as many of thenl are very ufeful to man, we have thought

proper to add a few circumftances concerning them, which at lead

may be confidered as matters of curiofity Highly worthy of the at-

tention of every anatomift } not to mention, that every advance In

knowledge, with refpeft to the ftrudlure of any one animal, mud
either diredly or indiredly cad feme light on the ftrudture of fome

pfirt of every other. . . ^
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Of QUADRUPEDS in general.

A quadrupeds have a covering of hair, wool, &c. to de-

fend them from the injuries of the weather ; which va-

ries in thicknefs according to the feafon of the year, and dif-

ference of the climate. Thus in Ruflia and the northern

countries the furs are very thick and warm ; while the little

Spanifh lap-dogs, and Rarbary cows, have little or no hair at

all.
,

'

,

The cutis znd cuticula in quadrupeds are difpofed much in the

fame way as the human, but they are more elaftic. Immediate-

ly under this there is a very thin cutaneous.mufcular fubftance,

called panniculus carnefusy which is common to all quadrupeds,

the porcine kind excepted ; this principally covers the trunk,

ferving to fhrivel thefkin, in order to.drive ofFinfefts, their tails

and heads not being fufficient for this purpofe, while their ex-

tremities are employed in their fupport and progreffion.

It has probably been from obferving fome mufcles of the

human hody, fuch as the platyfma myoides, cremafter, and

frontales, and the cqllapfed tunica cellulofa of the emaciated

fubjefls, to refemble this thin mufcle, that fome of the older

anatomifts reckoned fuch a panniculus among the common in-

teguments of the human body. This Carolus Stephanus has

' well obferved.
^

Moft of the quadrupeds want clavicles, whereby their an-

terior extremities fall upon their cheft, fo as to make their

thorax proportionally narrower than the human. This fmall

diftance of their anterior extremities is very neceflary for their

uniform progreffion : Apes indeed, and fquirrels, have clavi-

cles, to allow them a more full ufe of their extremities in

climbing \ but they walk ill on all fours. '

The



COMPARATIVE ANATOMY. 333

The ANATOMY of a DOG.

WE may firfl: obferve of this animal, as indeed of mofl:

quadrupeds, that its legs are much fhorter in propor-

tion to its trunk than in man, the length ofwhofe fteps depends

entirely on the length of his inferior extremities; however, to

balance this, the trunk of the animal is proportionally longer

and fmaller, and his fpine more flexible, by which he is able at

each ftep to bring his poilerior extremities nearer to his ante-

rior. His common integuments are much like thofe of other

quadrupeds ; only they allow little or no palTage for fweat

;

but when he is over heated, the noxious and fuperfluous mat-

ter finds an exit by the falivary glands ; for he lolls out his

tongue, and flavers plentifully *.

The pyramidal mufcles are wanting ; to fupply which, the

re£tus is inferted flefliy into the os pubis.

The omentum reaches down to the os pubis: which confider-

' ing the pofture of the animal, we will find to be'a wife pro-

vifion, fince its ufe is to'Teparate an oily liquor for lubicrating

the guts, and facilitating their periftaltic motion. So In our

ere^t pofture, the natural gravity of the oil will determine it

downward ; but in the horizontal pofition of thefe creatures,

if all the inteflines were not covered, there would be no fa-

• vourable -derivation of the fluid to the guts lying in the pofte-

' rior

* We are not, however, to fuppofe, that becaiife a dog does not

fweat, he has no infenlible perfpiratioh. That a dog perfpires is

evident, becaufe one of thefe animals can trace another by the feent

of his footfteps ; which could not happen, if a large quantity of per-

fpirable matter was not conftantly going off. We may alfo obferve,

that the Rabies Canina is a difeafe peculiar to dogs, foxes, wolves,

and others of that genus ; for though the bite of other mad animals,

fuch as cats, or hogs, and even poultry, will produce the difeafe,

. no fair inftance has ever been brought of any of thefe animals being

originally feized with this malady.
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ridr part of the abdomen,^ which is the higheft ; and behdes,

had the omehtum reached much farther doA^n in us, it would

not only have fupplied too great a quantity of
,
oil to the lower

par=£ of the abdomen, but we Ihould have been in continual

danger of hernite *, and eVen at prefent the omentum frequent*

ly palfes down with fome of the other vifcera, and forms part

of thefe tumors. To thefe, however, the dog is not rubje<5l:,

. as his vifcera do not prefs fo much on the rings of the abdo-

minal mufcles, and befides are prevented from palling through

by a pendulous flap of fat mentioned, p. 344. The inferior

and anterior lamella of the omentum is fixed to the fpleen,

fundus of the ftomach, pylorus, liver, &c. in the fame way as

the human ; but the fuperior having no colon to pafs over,

goes direflly to the back-bone. This ferves to explain the

. formation of the fmall omentum in the human body ; which

is nothing but the large omentum, having loft its fat, palling

over the ftomach and colon, where it realTumes its pinguMo,

fo proceeds, and is firmly attached to the liver, fpine, &c.

The ftriseof fat are regularly difpofed through it, accompa-

nying the diftribution of the blood*vefleIs to guard them from

the preflure of the fuperincumbent vifcera.

This animal’s ftomach, though refembling the human in its

fliape, is fomewhat differently fituated. It lies more longitu-

dinal, as indeed all the other vifcera do, to accommodate them-

felves to theftiape of the cavity in which they are contained 5

that is, its inferior orifice is much farther down with refpsdl to

the fuperior than the human : by this means the grofs food

has an caller paffagc into the duodenum. Again, the fundus

of the human ftomach, when diftended, Hands almoft direfl-

ly forwards, which is occafioned by the little omentum, tying

it fo clofe down to the back-bone, &c. at its two orifices ; but

it not being fixed in that manner in the dog, the fundus re-

mains always pofterior: this alfo anfwers very well the fhapc

of the different cavities, the diffance between the cardia and

fundus
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fundus being greater than that between the two fides. It

Teems to be much larger in proportion to' the bulk of the ani-

m"al than the human, that it might contain a greater quantity

of food at once ; which was very neceflary, lince this animal

cannot at any time get its fuftenance as men do. The turbili-

on is not fo large, nor is there any coar^lion forming the

trmnWillefii^ as in the ftomach of man.’ It is confiderably

thicker and more mufcular than ours, for breaking the cohefl-

on of their food, which they fwallow without fufficient chew*

ing. Hence it is evident the force of the ftomach is not fb

great as fome anatomifts would have it, nor its contradVion fo

violent : otherwife that ofdogs would be undoubtedly wound--

cd by the fharp bones, &c. which they frequently'fwallow ; for

the contra£l:ion here is ftill greater than in the human ftomach,

which is much thinner. The rugse of the tunica villofa, are

neither fo large, nor fttuated tranfverfely, as in the human,

vbut go from one orifice to the other : the reafon of which dif**

ference is, perhaps, that they might be in lefs danger of being

hurt by the hard fubftances this creature frequently feeds on ;

and for the fame reafon there is not the like coardlion at their

pylorus.
'

The. inteftines of this animal are proportionally much fhor-

ter than ours *, for the food which thefe creatures moflly ufc,

foon diftblves, and then putrifies ; on which account there

was no occafion for a long tra£Tof inteftines j the food be-*

ing required to be quickly thrown out of the body. The

fame is to be obferved of all the carnivorous animals. The

mufcular coat of the inteftines is alfo thicker and ftronger than

the human, to protrude the contents quickly and accurately.

The valvulae connivcntes are lefs numerous, and in a longi’

tudinal dlre<ftion; and the whole tra£lof the alimentary canal

is covered with a flime, which lubricates the inteftines, faves

them from the. acrimony of the cxcrementitious part, and

facilitates its paftage. ,
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The duodenum differs confiderably in its fituation from the

human. For in man it firft mounts from the pylorus upwards,
,

backwards, and to the right fide ; then pafies down by the

galhbladder ; and, going over the right kidney and fuperior '

part of the pfoas mufcles, makes a curvature upwards \ and

pafies over the back bone and vena cava -inferior, to the left

hypochondrium, where it gets through the omentum, mefen-

tery, and mefocolun, to commence jejunum^ being firmly tied

down all the way, the biliary and pancreatic du£ls entering at .

its moft depending part : Whereas in the dog, the duodenum

is fixdd at the pylorus to the concave furface of the liver, and

hangs loofe and pendulous with the mefentery backwards into

the cavity of the abdomen ; then turning up again, is fixed to

the back-bone, where it ends in the jejunum ; the bile and pan-

creatic juice are poured into it at the moft depending part.

Therefore the fame intention feems to have been had in view

ill the formation of this part in both, viz. the giving the chyle,

after the liquors of the liver and pancreas are poured into it, a

difadvantageous courfe, ^that fo it might be the more intimate-

ly blended with the humours before its entry into the jejunum,

where the hdleals are very numerous ; And thus, by reafon of

' their different pofture, the fame defign (though by a very dif-

ferent order of the parts) is brqught about in both.

The other fmall guts are much the fame with ours, only

fhorter. The great guts are alfo fhorter ’and lefs capacious

than in the human body ; and we take it for a general rule,

that all animals that live on vegetable food, have not only

-their fn\all guts confiderably longer, but alfo their great guts

more capacious, than fuch creatures as feed on other animals.

Hence man, from this form of his inteftines, and that of the

teeth, feems to have been originally defigned for feeding on

vegetables chiefly ; and ftill the moft of his food, and all his

drink, is of that clafs. -

The
/



COMPARATIVE ANATOMY. 337
I

The reafon of this difference feems to be, that as animal-

food is not only much more eafily reduced into chyle, but alfo

more prone to putrefaction, too long a remora ot the juices

might occalion the worft confequences. So it was neceffary

that' their receptacles (hould not be too capacious ; but on the

contrary, being Ihort and narrow, might conduce to the fea-

fonable difcharge of their contents. Whereas vegetable food

being more difficultly diffolved and converted into an animal

nature, there was a neceffity for fucli creatures as fed on it to

be provided with a long inteftinal canal', that this food in its

paffage might be confiderably retarded, and have time to

change its indoles into one more agreeable to our nature.

There is another advantage which accrues to man in particu-

lar, from having his great guts very capacious': for as he is a

rational being, and moftly employed in the functions of focial

life, it would have been very inconvenient as well as unbe-

coming for him to be too frequently employed in performing

his excretions ; fp that, having this large refervoir for his

faeces alvinae, he can retain them for a confiderable time widi-

out trouble.

The appendix vermiformis juftly enough deferves the namei

of an intejiinum ccecum in this fubjeCt, though ip the human
body it does not ; and it has probably been from the largenefs

of this part, in this and fome other animals, that the oldeft
,

anatomids cam^ to reckon that fmall appendicle in man one of
the igteat guts. On its internal furface we obferve a great

number of mucous glands

VoL. III. - U u
, The

*
all thefc throw out fUme, their pruicipal office would feem to

be the procuring a fufficient quantity of that matter for the purpofes

above nlientioned. Still, however, there feems to be fome unknown
ufe for this organ in other animals ; for the appendicula vermiformis

in them is either of great fize or of great length. In a rat, it is rather

Jafger than the ftomach
5 in others, as fwine, and fome of the animals

' which-.
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The coUn has no longitudinal ligaments ; and conrequentlf

this gut is not purled up in different bags or cells as the ^hu*

man : nor does this inteffine make any circular turn round the

abdomen ; but paffes directly acrofs it to the top of the os fa-

crum, where it gets the name of reBum.

At the extremity of the intejiinum reBum^ or verge of the

anus» there are found two bags or pouches, which contain a

moff abominable fetid mucus of a yellow colour, for which I

know no ufe, unlefs it ferves to lubricate the drained extremity

of the re£tum, and defend it againff the afperity of the faeces,

or to feparate fome liquor that might otherwife prove hurtful

to their bodies* There is nothing analogous to thofe facs in

the human fubje^f, unlefs we reckon the mucilaginous glands

that are found mod frequent and larged about the lower part

of the reflum.

The mefentery is confiderably longer than in the humaii

body I that, in his horizontal dtuation, the intedines may red

fecurely on the foft cuihion of the abdominal mufcles* The

fat is here difpofed in the fame way, and for the fame reafon,

as in the omentum. The interdices between the fat are filled

with a fine membrane. Indead of a great number of glandule

vagse to be found in the human mefentery, we find the glands

few in number, and thofe are clofely connedled together 5 or

there is only one large gland to be obferved in the middle of

the mefentery of a dog, which, from its imagined refemblancc

to the pancreas and the name of its difeoverers, is cai]ed/>,^n-

€reas Jfellii: but, the refemblance, if ' there is any, depends

chiefly on the connexion, the drufture being entirely differ-

ent. The reafon why this in man is as it were fubdivided in-

to

which live on vegetalltles, it has long convolutions, fo that the food

mud be lodged in it for a long time. Thus, probably, fome change

takes place in the food, which requires a confiderable time to effeftu-

ate, and, though unknown to us, may anlwcr vety ufeful purpofes to

the animal.
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to many fmaller ones, may poffibly be, that as the guts of a

human body are proportionally much longeisJjan thofe of this

creature, it would have been inconvenient to have gathered all

the laBeaU primt generis into one place ; whereas, by colleiling

a few of thefe veffels into a neighbouring gland, the fame

effect is procured much more eafily. Whether the food iui

this animal needs lefs preparation in its paflage through thefe

glands, is a matter very much unknown to usj though it is

certain that fome changes really take place.

The pancreas in man lies acrofs the abdomen, tied down by

the peritonaeum 5 but the capacity of this creature’s abdomen

not allowing of that iituation, it is^ difpofed more longitudi-

nally, being tied to the duodenum, which it accompanies for

ibme way. Its duct enters the duodenum about an inch and

a half below the du^us communis. '

Thefpleen of this animal difiers very much from ours both in

hgure and Iituation. It is much more oblong and thin, and

lies more according to the length of the abdomen, like the

pancreas. Though the fpleen of this creature is not firm-

ly tied to the diaphragm (which was neceflary in our ereft

pofture to hinder it from falling dowwards), yet by the ani-

maVs prone pofition, its poftcrior parts being rather higher

than the anterior, it comes to be always contiguous to this

snufcle, and is as e^eflually fubjefted to an alternate preflure

from its action as the human fpleen is.

The human liver has no filTures or divihons, unlefs you

pleafe to reckon that fmall one between the two pyla^ where

the large veflels enter \ Whereas in a dog, and all other crea-

tures that have a large flexion in their fpine, as lions, leo^

pards, cats, &c. the liver and lungs are divided into a great

many lobes by deep fe^ions, reaching the large blood-veflels,

Vrhich in great motions of the back-bone may eaflly fhufilc

over one another ; and fo are in much lefs danger of being

lorn or bruifed^ than if they were formed of one oi^tire piece,

U u ? ^
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as we really fee it is in horfes, cows ^ and fuch creatures as

have their back-bone itid'and immoveable. There is herejno
j

Ugamentum latum connecting the liver to the diaphragm, which
|

jn our fituation was neceffary to keep the vifcus in its place : 1

"Whereas in this creature, it naturally gravitates forwarrls,
^

|

and by the horizontal poiition of the animal is in no danger of
|

prefling againft the vena cava ; the preventing of which is^one

life generally afligned to this ligament in man. Had the liver of

the dog been thus connected to the diaphragm, the refpiration
|

muft necelTarUy have fuffered ; for, as we fhall fee afterwards,
|

this mufcle is here moveable at the centre as well as at the
j

fides : But in man the liver is fixed to the diaphragm, moftly
|

at its tendinous part ; that is, where the pericardium is fixed
|

to it on the other fide ; fo that it is in no danger of impeding

the refpiration, being fufpended by the mediaftinum and '
‘

i

bones of the thorax. In confequence of this vifcus being

divided into fo many, lobes, it follows, that the hepatic duCts

cannot poflibly join into one common trunk till they are quite

out of Ihe fubftance of the liver ; becaufe a branch comes out

. from every lobe of the liver ; all pf which, by their union,

form the hepatic duCl : whence we are led to conclude, that

the hepato-cyftic duCts, mentioned by former authors, do riot

exift. The gall-bladder iifelf is wanting in feveral animals,

.fuch as the deer, the horfe, the af$, &c. ; but in place of it,

in fuch apimals, the hepafic duCI, at its beginning, is widen-

ed into a referwr of confiderable fize* which may anfwer the

fame purpofe in them that the gall-bladder does in others.-

We come next, after having examined the chylopoietic vif- -

cera, to difcourfe pf thofe organs that ferve for the fecrction

and excretion of urine. And firft^of the kidneys: Which in

this animkl are flcpated mpch in the fame way as in the human

fubjeCl J but have ,no fat on their inferior furface, where they

face the abdomen, and are of a more globular form than the

human. The reafon of thefe differences will eafily appear, _
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if you compare their fituation and poftiire in this animal with,

thofe in' a man, who walks ere^. They are placed in this fub-

jedl in the inferior part of the body, fb are not fubje^l to the

preffure of the vifcera, which
,
feems to be the principal caufc

^

of the fatnefs of thofe organs in us, anil perhaps may llkewife

be the caufe of our being more fubjedf to the (tone than other

animals. Hence there is no need of any cellular fubftairce

ward off this preffure where there would neceffarily be fat col-

lected j but the fuperior part of their kidneys is fomewhat

covered with fat, left they Ihould fuffer any compreflion from

the action of th& ribs and fpine.

In the internal ftraCture there is ftill a more confiderablc
,

difference ; For the papille do not here fend out fingle the fe-

veral tubuli urihiferiy but being all united, they hang down in

form of a loofe pendulous flap in the middle of the pelvis, and

form a kind of feptum medium *, fo that a dog has a
^

pelvis

formed within the fubftance of the kidney. The only thing

that is properly analogous to a pelvis in man, is that fac or dila-

tation of the ureters formed at the union of the duSlus urini*

feri. The external part of the kidney of a dog fomewhat re-

fembles one of the lobes of the kidney of a human foetus : but

in a human adult the appearance is very different 5 becaufein

man, from the continual preffure ofthq furrounding vifcera, the

lobes, (which in the foetus are quite diftinCf and feparated,)

concrete, but the original cortical fubftance is ftill preferved

in the internal parts of the kidney. The reafon of thefe par-

ticularities may probably be, that the liquors of this animal,

as of all thofe of the carnivorous kind, being much more acrid

than thofe offuch as live on vegetable food,, its urine muft incline^

much to an alkalefcency, as indeed the fmell and tafte of that

^
liquor in dogs, cats, leopards, &c. evidently fliew, being fetid

and pungent, and therefore not convenient to be long retained

in the body. For this end it was proper, that the fecerning

prgans Ihould have’ as little impedimeutas poffible by preflhre.
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&c. m tBc performing their fiin^lions ; and for that deHgn the S
incchanifm of their kidneys fecms to be excelfently adapted

: |

*

Wchave moft elegant pictures in Euftachius of the kidneys of

hrtites^ delineated as fuch, with a view tofhew VefaKus*s er-

ror in painting and deferibing thenn for the human.

The glandula or capfala atrabiliaria are thicker and rounder

dtan the humaOj for the fame reafon as the kidneys. ‘

The ureters are more mufcular than the hurnan^ becanre of
,

the unfavourable paHage the urine has through them ; they i

tmer the Madder near its fundus.

The bladder of urine differs confiderably from the human ;
'

and firft in hs form, which is pretty much pyramidal or pyri-

form. This fhape of the dog’s bladder is Hkewife common to f
^

all quadrupeds, except the ape and thofc of aa erefl poffurc. H

In men it is by no means pyriform, but has a large fac at its <

pofferior and inferior part : this form depends entirely on the i

urine gravitating in our creft poffure to its bottom, which k
/j

UrlU endeavour to protrude ; but as it cannot yield before, be- !

rag contiguous to the os pubis, it will natui^ally ftretch out .

where there is the kaft rcfiftancc, that is, at the pofterior and
|

lateral parts ; and were it not for this fac, we could not fo

really come at the bladder to extrafl the ffone either by the
j

leficr or lateral operation oflithotomy. Mpft anatomiffs have

^Kncated this, wrong j fo much, that I know of none who
|

Iiave juftly painted it, excepting Mr Cowper in bis Myotomia,

Mr Butty. It has certainly been from obferving ii in

Imites a’n^ young children, that they have been led into this

Duffake. The fame caufe, viz* the gravity oi the urine, makes

the bladder of a different form in brutes % In their horizontal
I

pofition the cervix, from which the urethra is continued, is

higher than its fundus*; the urine muff therefore diffend and

dilate the moff depending part by its weight.

•As to its connsdlion^ it is faffened to the abdominal muffles

byaprocefs oif the peiitoneum, aad thatmembratnehextend* I

cd
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cd quite over it : whereas in us its fuperior and poftenor parts

ard only covered by It : hence in man alone the high operatioa

of lithotomy can be performed without hazard of opening the

tavity of the abdomen. Had the pentoneum been fpreadover

the bladder in its whole extent, the weight of the vifeera ta

•our ereflpofture would have fo borne upon it, that they would

not have allowed any copfiderable quantity of urine to be col*

lefted there ; but we mut^ have been obliged to difeharge its

contents too frequently to be confident with the funflions of

focial life : Whereas, by means of the peritoneum, the urine

is now collefled in fuiEcient quantity, the vifeera not gravi*

Uting this way.,

Wc may take it for a general rule, that thofe creatures that

feed upon animal food have their bladder more mufcular and

conhderably Wronger, and lefs capacious, than thofe that live

I
on vegetables, fuch as hqrfes, cows. Twine, Ac. whofe bbd-

def of urine is perfefkly membraneous, and very large* This Is

wifely adapted to the nature of their food: For inthdfc firfl:,

as ail their juices are more acrid, fo in a particular manner

their urine becomes exalted ; which, as its remora might he

©f very ill confequence, mu ft uecefTarllyibe quickly expelled.

This is chiefly' effe^ed by its ftimulating this vifeus more

Arongly to contract, and fo to difeharge its contents, though

the irritation does not altogether depend upon the ftretching,

but likewife arifes from the quality of the liquor. That a fti-

tnulus is one of the principal caufes of the excretion of urine,

we learn from the common faline diuretic medicines that arc

given, which arc diftblved into the ferum of the blood, and

carried down by the kidneys to the bladder ; The fame ap-

pears likewife from the application of cantharides: or, with-

out any of thefe, when the parts are made more fenfible, as

in an excoriation of the bladder, there is a frequent defirc to

make water. Accordingly we find thefe animals evacuate their

urine much more frequently than man, or any other creature

that
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that lives oh vegetable food. And if thefe creatures, whofc
fluids have already a tendency to*putrefaflion, are cxpefed to

heat of hutiger, the liquids muft for a confiderable time un-

dergo the actions of the containing veflels, and frequently per-

form the courfe of the circulation, without any new fupplies

of fobd ; by which the fluids becoming more and more acrid,

the creature is apt to fall into feverifli and putrid difeafes :

And in faiH:, we find that fatal' and melancholy diftemper the

rabies canindf vulpina, &c. frequent in thefe animals *, w'here-

as thofe that feed on vegetable food feldom or never contract

thefe difeafes but by infection.

Theirfpermatic vejfels are within the peritoneum, which is

fpread over them', and from which they have’a membrane like

a mefentery
; fo that they hang loofe and pendulous in the

abdomen: whereas, in us, they are contained in the cellular

part of the peritoneum, which is tenfely ftretched over them.

At their paflage out of the lower belly, th^e appears a plain

perforation, or holes ; hence the adult quadruped, in this re-

fpeift, refembles the Human foetus. And from obferving this

in quadrupeds, has arifen the falfe notion of hernia or rupture

among authors. This opening, which leads down to the tef-

ticle, is of no difadvantage to them, but evidently would have

been to us ; for, from the weight of our vifcera continually

gravitating upon thefe holes, we muft have perpetually la*

boured under enteroceles, which they arc in no hazard of 5

as in them this paflage is at the higheft part of their belly, and,

in their horizontal pofture, the vifcera cannot bear upon it:

And, to prevent even the fmalleft hazard, ;there is a loofe

spendulous femilunar flap of fat, which ferves two ufes, as it

both hinders the inteftines from getting into the paflage, and

alfo the courfe of the fluids from being flopped in the veflels,

which is fecure to us by the cellular fubftance and teiife pe-

ritoneum : And it may be worth while to obferve, that this

procefs
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procefs remains almoft unaltered, even after the animal has

been nearly exhaufted of fat.

There is next a pafTage quite down into the cavity, where

the tefticles lie. Had the fame ftruflure obtained in man,

by the conftant drilling down of the liquor which is fccerned

for the lubricating of the guts, we ftiould always have labour^

ed under an hydrocele; but their pofture fecures them from

any hazard of this kind. Indeed, very fat lap-dogs, who con-

fequently have an overgrown omentum, are fometimes trou-

bled with an epiplocele.

The ferotum is fhorter and not fo pendulous as the human

in all the dog kind that want the vejicula feminales^ that the>

feed at each copulation might the fooner be brought from the

teftes, thus in fome meafure fupplying the place of the veficu^

lafeminales .i for the courfe of the feed through the vafa de»

ferentia is thus Ihortened^ by placing the fecerning veficis

nearer the excretory organs *. The want of vejiculafeminales

at the fame time explains the reafon why this creature is fo

tedious in copulation. But why thefe bodies are abfent in

the dog kind more than in other animals, is a circumilance

we know nothing of.

The ftruflure of the tejiicles is much the fame with the huV

man, as are likewife the corpus pyramldale^ varicofimt ov pam^

piniforme^ and the epididymis or excretory veflel of the tefticle*

The vaja deferentia enter the abdomen where the blood^vellels

come out ; and paffing along the upper part of the bladder,

are inferted a little below the bulbous part of the urethra.

The praeputium has two mufcles fixed to it ; one that a-

rifes from the fphinfter ani, and is inferted all along the peniss

and this is called retra6lor praputii

:

But the other, whofe of-

fice is direflly contrary to this, is cutaneous ; and feems to

VoL. III. X X take

* Perhaps its paffage is likewife quickened by the mufcular power

of the vafa deferentia, which is Wronger in this creature than in inan.
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take its origin from the mufcles of the abdomen, or rather to

be a produdtion of their tunica carnofa* The corpora cavernofa

rife much in the fame way as the human : but thefe foon ter-

minate ; and the reft is fupplied by a triangular bone, in the

inferior part of which there is a groove excavated for iodging

the urethra. There are upon the penis two protuberant bul-

bous flefhy fubftances, refembling the glans penis in man, at

the back of which,are two veins, which, by the ereUores penis

and other parts, are comprefled in the time of coitJon ; and

the circulation bein^ flopped, the blood diftends the large ca-

vernous bodies. After the penis is thus fwelled, the vagina,

by its contradfion and fwelling of its corpus cavernofum,

which is confiderably greater than in other animals, grips it

clofely ; and fo the male is kept in affion fome time contrary

to his will, till an opportunity be given for bringing a quantity

of feed fufiicicnt to impregnate the female; and thus, by that

crgajmus veneris of the female organs, the want of the vejicula

Jeminales are in fbme mcafure fupplied. But as it would be a

very unesfy pofturc for the dog to fupport himfelf folely upon

his hinder feet, and for the bitch- to fupport the weight of the

dog for fo long a time ; therefore, as foon as the bulbous bo-

dies are fufficiently filled, he gets off and turns averfe to her.

Had, then, the penis been pliable as in other animals, the

urethra muft of neceflity have been comprefled by this twift-

jng, and confequently the courfe of the feed intercepted; but

this is wifely provided againft by the urcthraV being formed

in the hollow of the bone. After the emiflion of the feed,

the parts turn flaccid, the circulation is reftored, and the bul-

bous parts can be eafily extracted

.

The projiata feems here divided into two, which are propor-

tionally larger than the human, and afford a greater quantity

of that liquid.

The uterus of multiparous animals is little elfe but a conti-

pqapoh of their vagina, only feparated from it by a fmall ring



COMPARATIVE ANATOMY; 347
/ ‘

br valve. From the uterus two long canals mount upon the

loins, in which the fostufes are lodged : thefe are divided in-

to different facs, which are ftrongly conftri^ted between each

foetus
;
yet thefe coarctations give way in the time of birth.

From thefe go out the tuba Fallopian cSy fo thaitthe ovaria come

to lodge near the kidneys.

. We ought next to examine the ftruCture of the thorax and

its contents. Put firft it may not be amifs to remark of the

diaphragm in its natural fitUation, that it is in general more

loofe and free than the human ; which is owing to its consiec-^

tion with the neighbouring parts in a different manner from

ours. The human diaphragrri is connected to the pericardium ;

which again, by the intervention of the mediaftinum, is tied

to the fternum, fpine, &c. but here there is fome diftance be-

tween the diaphragm and pericardium. We obferve further,

that its middle part is much more moveable, and the tendi-

nous parts not fo large. And indeed it was neceffary their

diaphragm fliould be fomewhat loofe, they making more ufe

of it in difficult refpiration than man. This we may obferve

by the ftrong heaving of the flanks of an horfe or dog when

out of breath ; which correfponds to the rifing of the ribs

in us.

The difpofition and fituation of the mamma vary as they

bear one or more young. Thofe of the uniparous kind have

them placed between the pofVerior extremities, which in then!

is the higheft part of their bodies, whereby their young get at

them without the inconvenience of kneeling : Neverthelefs>

when the creatures are of no great fize, and their breafl: large

as in flieep, the young ones are obliged to take this pofl:ui;e*

In multiparous animals, they muft have a great number of nip-

ples, that their feveral young ones may have room at the fame

time,' and thefe are difpofed over both thorax and abdomen;

and the creatures generally lie down when the young are to be

fuckled, that they may give them the mofl: favourable fitua-

- X X 2 tioa.
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tion. From this it does not appear to be from any particular

fitnefs of the velTels at certain places for giving a proper nou-

rifhment to the child, that the breafts are fo placed in women
as we find them, but really from that fituation being the moft

convenient both for mother and infant.
^

The Jlernum is very narrow, and confifts of a great number

of fmall bones, moveable every way ; which always happens

in creatures that have a great mobility in their fpine. The

ribs are firaighter, and by no means fo convex as the human ;

whereby in rcfpiration the motion forward will very little en-

large their thorax, which is compenfated by the greater mobi-

lity of their diaphragm ; fo our thorax is principally enlarged

according to its breadth and depth, and theirs according to

its length. The want of clavicles, and the confcquent falling

in of the anterior extremities upon the cheft, may contribute

fomewhat to the ftraltnefs of the ribs.

The mediajlinum in this creature is pretty broad. The pe^*

ricardium is not here contiguous to the diaphragm, but there

is an inch of diftance between them, in which place the fmall

lobe of the lungs lodges ; and by thi^ means the liver, &c. in

this animal, though continually prefiing upon the diaphragm,

yet cannot difturb the heart’s motion.

The heart is fituated with its point almoft direi^ily down-

wards, according to the creature’s pdfiure, and is but very lit-

tle inclined to the left fide. Its point is much fharper, and its

Ihape more conoidal, than the human. Here the names of

right and left ventricles are proper enough, though not fo in

the human ; which ought rather to be called anterior and pof•

terior^ orfuperior and inferior* The animal has the vena cava

of a confiderable length within the thorax, having near the

whole length of the heart to run over ere it gets at thefinus Lo»

njierianus dexter* In men it enters the pericardium as foon as

it pierces the diaphragm, which is firmly attached to it, and

immediately gets into iliQfnus Lowerianus f which finus, in

the
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the human rubje<Sl, by the oblique fituation of the heart, is aU

moft contiguous to the diaphragm ; and by this we difeover,

that feveral authors have taken their delineations of the human

heart from brutes; which is eafily detedted by the ftiape and

fituation of the heart, and long vena cava, within the thorax.

This was one of the faults of the curious wax-work that was

fhewn at London and Paris, which was plainly taken from a

cow.

This fituation of the heart of the creature agrees beft with

the fhape of its thorax^ which is lower than the abdomen.

The egrefs of the large blood-veflels from the heart is fome*

what different from the human : For here the right fubclavian

comes off fitft; and as a large trunk runs fome way upwards

before it gives off the left carotid, and fplits into the carotid

and fubclavian of the right fide, then the left fubclavian is fent

off. So that, neither here, properly fpeaking, is there an aort&

afeendens more than in fhe human; but this name has probably

been impofed upon it from obferving this in a cow, where in-

deed there is an afeending and defeending aorta.

From this fpecialty of-the diftribution of the veffels of the

right fide, which happens, though not in fo great a degree,

in the human fubjedf, we may perhaps in fome meafure ac-

count for the general greater ftrength, readinefs, or facility of

motion, which is obfervable in the right arm. I believe, up-

on meafuring the fides of the vefTcls, the furface of the uni-

ted trunk of the' right fubclavian and carotid is lefs than

that of the left fubclavian and carotid, as they are feparated.

If fo, the refiffance to the blood muft be lefs in that common

trunk than in the left fubclavian and carotid : But if the refift-

ance be fmaller, the abfolute force with which the blood is

fent from the heart being equal, there muft necefTarily be a

greater quantity of blood fent through them in a given time

and as the ftrength of the mufcles is, cateris paribus^ as the

quantity of blood fent into them in a given time, ihofe of ttie

right
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right arm will be ftronger than thofe of the left. Now chil-

dren, being confeious of this fuperior ftrength, ufe the right

upon all occafions ; and thus from ufe comes that great differ-

ence which is fo obfervable. That this is a fufficient caufe,

feems evident from fa£l ; for what a difference is there be-

tween the right and the left arm of one who has played much

at tennis ? View but the arms of a blackfmith and legs of a

footman, and you will foon be convinced of this effe6l arifing

from ufing them. But if by any accident the right arm is kept

from action for fome time, the other from being ufed gets

the better ; and thofe people are left handed : For it is not to

be imagined, that the fmall odds in the original formation of

the veffels fhould be fufficient to refift the effe£l of ufe and

habit, (inftances of the contrary occur everyday)
; it is enough

for our prefent argument, that where no means are ufed to

oppofe it, the odds are fufficient to determine the choice in

favour of the right. Now becaufe it is natural to begin with

the leg cprrefponding to the hand we have moft power of,

this is what gives alfo a fuperiority to the right leg.

This difference is not peculiar to man, but is ftill more ob-

fervable in thofe creatures in whom the fame mechanifm ob-

tains in a greater degree. Obferve a dog at a trot, how he

bears forward with his right fide ; or look at him when ferap-

ing up any thing, and you will prefently fee that he ufes his

right much oftener than he does his left foot. Something

analogous to this may be obferved in horfes .

The

• It has been the opinion of fome.anatomi{ls, that left-handed

people, as well as thofe diftingulfhed .by the name of Ambidexter,

{who ufe both hands promifeuoufly), have the two carotid and fub-

clavian arteries coming off in four diftinft trunks from the arch of the

aorta; but no appearance of this kind has ever been obferved in fuch

bodies as have been examined for this purpofe ; though indeed thefe

have been but few, and more experience might throw greater light on

the fubjeift. '
.
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The thymus of this creature is proportionally much larger

than ours : whereas the glandula thyroidea is much lefs, and is

divided into two diftin^t parts, or there are two feparate

glands ; which is not the cafe in man. The reafon of this

difference is unknown, as is likewifc the ufe of the gland it-

felf. It is generally remarked, that thefe two glands do thus

Aipply the place of each other ; that is, in fuch animals as

have a large thymus, the glandula thyroidea is fmaller, and

vice verfa. Hence we are naturally led to aferibe the fame ufc

to both, viz, the reparation of a thin lymph for diluting the

chyle in the thoracic du6l before it be poured into the blood |

then if we confider the different formation of the thorax in

both, we fhall readily account for the variety in the bulk of

thefe two glands. Refpiration being chiefly performed in

man by the widening of the cheft, the lungs at every infpira-

tion muft prefs upon the^thymus, and confequently diminifh

it ; but the diaphragm, yielding more in the dog^S infpiration,

this gland is not fo much preffed by the lungs, and fo will be

larger; and h^nce the glandula thyroidea will be proportion-

ally lefs. Again, from the poflure of this creature, we fhall

fee that it was much more convenient for a dog to have the

moft: part of the diluting lymph fupplied by the thymus, fince i

the neck being frequently in a defeending pofture, the lymph

of the thyroid gland would have a very difadvantageous courfe

to get to the thoracic du£l: whereas in the human, body, the

thymus is really below the lacteal canal, where it makes its^

curvature before it opens into the fubclavian ; and confequent-

ly there is a neceflity of a confiderable fhare of the diluting

liquor being furnifhed by the thyroid gland, which is fituated

much higher ; fo that its lymph has the advantage of a per-

pendicular defeent.

We may here obfbrve, that the thoracic du6l in a dog has no

curvature before it enters the fubclavian vein, the horizon-

tal pofition of this animal allowing a favourable courfe to

the
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the chyle, fo as not to need that turn to force its paflage int»

the blood. It may likewife be obferved, that fuch animals a«

Ivalk horizontally, have the valves of the thoracic du£I fewer

in number than others. The horfe has only a fingle pair ;

trhile, on the contrary, the ape refembles man in having fe«

Teral valves. Thus the lymph is not only forwarded in its

palTage, but the weight of the column is diminiihed. '

The lungs of this creature are divided into more numerous

lobes, and deeper, than they are in man, for the fame reafon as

the liver. The left fide of the thorax in this animal bears a

greater proportion to the right than in man ; the one being

nearly as three to two, the other as four to three.

In quadrupeds, as well as in man, the lungs are clofely ap-

plied to the containing parts ; although this has been denied

by fame authors.

We confider it as a general rule, that all quadrupeds, as

having occafion to gather their food from the ground, arc pro*

vided with longer necks than man : but as a long neck not on-

ly gives the advantage of too long a lever to the weight of the

head, but alfo, when the animal is gathering his food, makes

the brain in danger of being oppreiTed with too great a quantity

of blood, by the liquor in ihefe arteries having the advantage

of a defeent, while that in the veins mull: remount a confider-

able way contrary to its own gravity ; it was therefore neceflary

that a part of the length of the neck fliould be fupplied by

the length of'the jaws. Thus we fee horfes, cows, &c. who

have no occafion for opening their moiiths very wide, yet have

long jaws. Bull dogs indeed, and fuch animals as have occa-

fion for very ftrong jaws", muft- of neceflity have them fiiort 5

becaufe the longer they are, the refiftance to be overcome ads

with a longer lever. Another exception to this general rule,

is, fuch animals are furniftied with fomething analogous tg

hands to convey their food to their mouths, as cats, apes, &c.

The teeth of this creature plainly fiiew it to be of the carnivo*.

rous
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fous kind ; for there are none of them madefor grinding the

food, but oOly for tearing and dividing it* It has fixremark*

^ble fliarp teeth before, and two very long tulks behind ; both

of which the ruminating animals want. Thefe are evidently

calculated for laying very firm hold of fubftandes, and tearing,

them to pieces ; and the vafi: ftrength of the mufcles inferted

into the lower jaw, aflifts greatly in this action ; while the mo^

lares have fharp cutting edges, calculated for cutting flefh^

and breaking the hardefi: bones.

Even its pofterior teeth are not formed with rough broad

furfaces as ours are ; but are made confiderably fharper, and

pafs over one another when the mouth is (hut, that fo they

may take the firmer hold of whatever comes between them.

The tongUe, in confequence of the length of the jaws, is

much longer than ours ; and as this creature feeds with his

head in a depending pofture, the bolus would always be in

danger of falling out of the mouth, were knot forfeveral pro-'

minences or papillse placed tnOftly at the root of the tongue^

and crooked backwards in fuch a manner, as to allow anything

to pafs eafily down to the jaws, but to hinder its return. By
the papillse alfo the furface of the tongue is increafed, and a

fllronger imprefilon is made on the fenfation of taftc. In fome

animals who. feed on living creatures, thefe tenter-hooks ard

flill more confpicuous *, as in feveral large fifhds, where they

arealmoft as large as their teeth in the forepart of their mouth,

and nearly as firm aqd ftrong.

When we open the mouth we fee the amygdaise very pro-*

minent in the pofterior part of it 5 fo that it would appear at

fitft view, that thefe were inconveniently placed^ as being con-'

tinually expofed tp injuries from the hard fubftances this crea-

ture fwallows : but upon a more narrow fcrutiny, we find this

Inconvenience provided againft by two membranous capfulae,

into which the amygdalte, when prefied, can efcape, and re-

move themfelves from fpch injuries.

VoL. III.
' Yy, The
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The velum pendulum palati. is in this creatur.e» con^r^crablf

longer than in man, to prevent the food from getting into his

nofe ; which would happen more frequently in this animal

than in man, becaufe of its fituation while feeding.

In this fubjeff, as well as in other quadrupeds, there is no

tivttla

;

but then the epiglottis

^

when prefieddown, covers the

whole rima entirely, and naturally continues fo: there is there*

fore a ligament, or rather mufcle, that comes from the os hy-

oides and root of the tongue, that is inferted into that part of

the epiglottis where it is articulated with the cricoid cartilage,

which ferves to raife it from the rima, though not fo ftrougly

but that it may with a fmall force be clapped down again.

It may again be alked, however, Why the uvula is wanting

here, and not in man? This feems to be, that quadrupeds, who

fwallow their food in an horizontal fituation, have no occafion

for an uvula, though it is necelTary in man on account of his

ere^l: fituation.

In the upper part of the pharynx, behind the cricoid carti-

lage, there is a confiderable gland to be found, which ferves

not only for the feparation of a mucous liquor to lubricate the

bolus as it pafles this way, but alfo to fupply the place of a

valve, to hinder the food from regurgitating into the mouth,

which it would be apt to do by reafon of the defeending fitua-

- tion of the creature^s head. In man, this mufcle of the epi-

glottis is wanting,, its place being fupplied by the clafticity of

the cartilage.

The oefophagus is formed nearly in the fame way as the
'

human. Authors indeed generally alledge, that quadrupeds

have their gullet corhpofed of a double row of Ipiral fibres

deculTating one another ; but this is peculiar to. ruminating

animals, who have occafion for fuch a decufifation of fibres.

The a£lion of thqfe may eafily be obferved in a cow chewing

her cud.

The.
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' The nofe is generally longer than in man, and its external

palTagc much narrower The internal ftriSfture is alfo better

adapted for an acute fmelling, having a larger convoluted

furface on which the memhrana fcheideriana is. fpread ; and

this is to be obfcrved in moft quadrupeds, who have the

ofla fpongiofa commonly large, and thefe too divided into

a great number of excelHvely fine thin lame^l^e. The fenfi-

bility fcems to be encreafed in proportion to the furfate ; and

this will alfo be found to take place in all the other fenfes.

The elephant, which has a. head large in proportion to

its body, has the greateft part of it taken up with the cavity

of the nofe and frontal finufes ;
which laft extend almoft

over their whole head, and leave but a fmall cavity for their

brains. A very nice fenfe of fmelling was not fo abfolutely

neceflary for man, who has judgment and experience to direct

him in the choice of his food ; whereas brutes, who have

only their fenfes, muft of neceffity have thefe acute j fome

having one fenfe in greater perfection than others, according

to their dififerent way of life. We not only conclude a priori

from the large expanded memhranafcheiderianay that their fenfe

of fmelling is very acute, but we find it fo by cows and horfes

' diftinguifhing fo readily between noxious and wholefome

herbs, which they do principally by this fenfe.

The external ear in different quadrupeds is differently fra«

med, but always calculated to the creature’s manner of life. In

fhape it commonly refembles the oblique feCtion of a cone

from near the apex to the bafis. Hares, and fuch other ani-

mals as are daily expofed to infults from beafts of prey, have

large ears dircCled backwards, their eyes warning them of any

danger before ; rapacious animals, on the other hand, have

their ears placed direCtly forwards, as we fee in 'the lion, cat^

&c. The flow hounds, and other animals tliat are defigned

to hear moft diftinClly the founds coming from below, have

their ears hanging downwards; or their ears are flexible, be-.

y y 2 cauff
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caufe they move their head for the moft part with greater dif-

ficulty than man. Man again, who muft equally hear founds^

coming from all quarters, but efpccially fuch as are fent from

about his own height, has his external ear placed in a vertical

manner, foihewhat turned forward. In fhort, wherever we
fee a fpecialty in the make of this organ in any creature, wo

fhall, with very little refle(5liqp, difcover this form to be more

convenient for that creature than another. The animal alfo

has the power of direfling the gone of the ear to the fonorous

body without moving the head. There are fome differences

to be obferved in the ftruflure of the internal ear in different

animals j but we know fo very little of the ufe of the particu*»

lar parts of that organ in the human fubjeff, that it is alto-^

gether impoffiblc to aflign reafons for thefe variations in other

creatures.

All quadrupeds have at the internal ganthus of the eye a

flrong firm membrane with a cartilaginous edge, which may

be made to cover fome part of their eye ; and this is greater or

lefs in different animals as their eyes are more or lefs expofed

to dangers in fearching after their food. This memhrana nic-^

iifanSj as it is called, is not very large in this animal. Cows

and horfes have it fo large as to cover one half of the eye

like a curtain, and at the fame time it is tranfparent enough to

allow abundance of the rays of light to pafs through it. Fiflics

have a cuticle always over their eyes, as they are ever in

danger in that inconftant element, the water. In this then we

may alfo obferve a fort of gradation.

All quadrupeds have a feventh mufcle belonging to the eye,

calledJufpinforms. It furrounds almoft the vvhol^e optic nerve,

and is fixed into the fclerotic coat as the others are. Its ufe

is to fuffain the weight of the globe of the eye, and prevent

the optic nerve from being too imuch ftreiched, without ob-

liging the four ftraight mufcles to be in a continual contrac-

tion, which would be inconvenient ; at the fame time this

mufclq
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mufcle may be brought to affift any of the other four, by

caufing one particular portion of it to aft at a time.

* The next thing to be remarked is the figure of the piipit^

which is different in different animals, but always exactly ac-

commodated to the creature’s way of life, as well as to the

different fpecies of objedfs that are viewed. Man has it cir-

cular, for obvious reafons : an ox has it oval, with thelongefl:

diameter placed tranfverfely, to take in a larger view of his

food ; cats, again, have theirs likev/ife oval, but the longed

diameter placed perpendicularly j they can either exclude a

bright light altogether, or admit only as much as is neceffary.

The pupil of different animals varies in widenefs> according as

the internal organs of vifion are more or lefs acute : Thus

cats and owls, ,>vho feek their prey in the night, or in dark

places, (and confequently mud have their eyes fo formed as

that a few rays of light may make a lively imprelHon on the

retina), have their pupils in the day-time contraided into a

very harrow fpace, as a great number of rays would opprefs

their nice organs ; while in the night, or where the light is

faint, they open the pupil, and very fully admit the rays. In

the fame way, when the retina is inflamed, a great number of

rays of light would occafion a painful fenfation ; therefore the

pupil is eoutra£led : on the contrary, in dying people, or in a

beginning amaurofis, it is generally dilated, as the eyes on fuch

occafions are very difficultly affected, and as it were infenfible.

The poderior part of the choroid coat, which is called ta*

petuniy is of different colours in different creatures. For oxen,

feeding moftly on grafs, have this membrane of a green co--

lour, that it may reflect upon the retina all the rays of light

.which come from the objects of that colour, while other rays

are abforbed ; Thus the animal fees its food better than it

does other objeiSls. Cats and owls have their tapetum of a

whitifli colour *, and for the fame reafons have the pupil very

dilatable, and their organs of vifion acute ; And we lhall find.
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that all animals fee more or lefs diftin^lly in the dark, accord-

ing as their tapetum approaches nearer to white or black co-

lour. Thus dogs, who have it of a greyifh colour, diftinguilh Ob-

jects better in the-night than man, whofe tapetum is dark brotv'n,

and who, 1 believe, fees worft in the dark of any creature 5 it

being originally defigned that he fhould reft from all kinds of

employment in the night-time. The difference then of the

colour of the tapetum, as indeed the fabric of any oiSier part

in different creatures, always depends on fome particular ad-

vantage accruing to the animal in its peculiar manner of life

from this fingularity.

We (hall now proceed to the brain, , which we remark in

Ihe iirft place is proportionally much fmaller in all quadruped?

than the human ; but, as in man, it is divided into cerebrum

and cerebellum, and thefe two parts bear nearly the fame pro-

portion to one another as in us. There was no fuch occafton

for fo great a quvvntity of brain in thofe animals as in man : .

JinCe in them all its energy is employed in their progteftion,

While man has a great wafte of fpirits in the exercife of hiS

reafon and intellectual feculties. And befides all this, a great

bulky brain would l>e inconvenient to thefe creatures, in fo fat

as it would add confiderably to the weight of the bead j which

having the advantage of a long lever to aCt with, v/ould require

a much greater force to fupport it than it now does ; for thb

heads of the greateft part of quadrupeds are not near fo heavy

as they would at firft^ fight feem to be, from the finus frontales

being produced a great way upwards to enlarge the organs

of fmelling.

The pits in the anterior part of their ikiills are much more

confpicuous than in the human cranium ; which may be occi-

fioned by the depending pofture of thefe creatures heads whilfe

they gather their food : the brain at this time gravitating much

on the bones while they are as yet feft, will gradually make

impreilions upon them at thefe places where it rifes into emi-

nences..
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»ehces. This is prevented in man moftly by his ereft pdf-

ture.

Thtfalx is not near Co large in quadrupeds as in man, as

they have little occafion to lie on either fide, and the two he-

mifpheres of the brain are in a great meafure hindered from

juftling againft one another in violent motions, by the brain’s

infinuating itfelf into 'the above-mentroned pits.

The fecond procefs of the dura mater

^

or tentorium cerebelli

fuper^expanfum, is confiderably thicker and ftronger in moft

quadrupeds than in man ; efpecially in fuch ofthem as are very

fwift of foot, as hares and rabbits, and that mod when they arc

old. This membrane is generally ofiified, or we find the place

of it fupplied by a bone, that it may the more effectually keep

off the fuperincumbent brain from the cerebellum in their ra-

pid motions, which otherwife would be of bad confequence.

The oUaClory nerves are very large, and juitly deferve the

name oC procejjiis mafnillares* They are hollow, and confift of'

a medullary and cinericious fubftance, and at firft fight appear

to be the anterior ventricles of the brain produced j but in matt

, they are fmall, and without any difcernible cavity. ' The rea-

fon of this is fufficiently evident, if we confider how this ani-

mal’s head is fituated; for the lymph continually gravitating

upon the inferior part of the ventricles, may thus elongate

and produce them ; but from this very inferior part the ol-

faCfory nerves rife, and are fent immediately through the os

ethmoides into the nofe. Hence the ancients, thinking they

were continued hollow into the nofe, believed they were the

emunaories of the brain.' In the brain of ftieep, which, by'

its firm texture, is the beft fubjeaof any for fearching into the

ffruaure of this part, we evidently fee, that the name of the

figmoid cavity was very properly applied by the ancients to tho
lateral ventricles of the brain

5 which are really of a greater

extent than they are ordinarily painted by the anatomiffs,-.

teaching, farther backwards, and forwards, again under the*

fubftance
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fubftancc of the brain. The cortieal and medullary parts, a$

well as the corpus callofum, are fimilar to thofe parts in man.

The nates and tejles deferve this name much better here than

in the human body, with relpe^l: to each other. They ara

larger in the quadruped ; and hence we perceive that there ii

no great reafon for afcribing the different operations to any

particular fize or fliape of thefe parts. They are here alfo of.,

different colours: the nates being of the colour of the cortical,

and the teftes of the medullary fubftance of the brain ; where*

as in man they are both of one colour. The reafon of thefe

differences, and others of the like nature to be met with, I

(hall not pretend to determine j for we have hitherto fuch an

imperfefl; knowledge of the brain itfelf, that we are entirely

ignorant of the various ufes of its different parts. ' We may in

general conclude, that the varying in one animal from what

it is in another, is fated tc the creature's particular way of li-

ving.

'The rete mirahile Galeniy fftuated on each fide of the fella iur-»

ticay about which there has been fo much difpute, is very re-

markable in mqft quadrupeds. This plexus of veffels in nothing

dife than a continuation of the internal carotid arteries, which,

entering the fkull, ^divide into avail number of minute branches

running along the fide of the fella turcica, and, uniting after-

wards, are fpent on the brain in the common way. Galen

feems with jufticeto fuppofe, that this plexus of veffels ferves

for checking the impetuofity of the blood deftined for the brain.

The ftritclure of the brain differing but very little in all quad-

rupeds, it will be needlefs to examine it in any other*

,
The MUSCLES of a DOG.

'

XN the fbllnwihg defcription, it is not intended to give a tota^

JL plete account of the dog, but only of the particulars wherc-

ih the mufclcs diff'er from thofe of the human fpecies j at the

fame
i
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Tame time that care has been taken to make their names agree

as near as, poflible-with thofe of modern au’hors.

It is alfo to be underftood, that thofe muicles concerning

'd^hich nothing is here faid, in general'agree with thofe of the

human fpecies.

Panniculus Carnosus.—Immediately below the flcin lies

a thin flelhy expanfion, covering the greateft part of the body,

and furrounding the other mufcles. It' runs over the head,

neck, and greateft part of the thora:^ and abdomen, and co*

vers the whole of the back, ilium, facrum, and upper part of

the thighs. From the thorax a flip runs over the axilla, where

it is colle6led into a thick fold that terminates in thelatiflimus

dorfi. In man there is nothing fimilar to this, excepting the

platyfma mybides, or the occipito-frontalis. The ufe of this

thin mufcle is to wrinkle the fkin, in order to fliake off duft,

infebts, &c. By- this alfo tbe animal has a power, in fome

meafure, of making the hair ftand on end, particularly on th$

neck. /

Muscles of the INTEGUMENTS of the CRANIUM,

Occipito frontalis. In man this is a diftimft mufcle covering

all the upper part of the head, beginning at the occiput, and

ending at the under part of the brow. In a dog this is on-

ly part of the'panniculus carnofusi therefore is common
to the head and reft of the body.

Corrugator fupercilii wanting.

Muscles of the EAR.

The mufcles of the ear of this animal differ confiderably

from thole in the human ear, where little motion feems to

have been intended. In a dog, the motions of the ear are free

and extenfive \ and hence a greater, number of muicles were

V OL. Iir. Zz ' required y.
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required : But feveral of tbefe are fp fmall, that perhaps it

may he futficient to defcribe two of the principal of them.

RetrahenSy a large and diffin^l mufcle ariling from the fpi-

nous prhcf fles of the two or three firtt cervical vertebrse, and

running over to be'fixcd to the concha at its lateral and upper

part. Its name denotes its ufe.

ErigehSi arifcs from a ridge on the occipital bone, and runs

over by three diftin^f flelhy flips to be fixed to the outer part

of the ear, and ferving to ere£l or prick it up.

There are likewlfe a number of very diftinft mufcles belong-

ing to the internal ear.

L&xator tympani is a fhort mufcle, of an oval form and glan-

dular appearance, lying in a particular cavity of the os petro-

fum, near the foramen ovale
;
from the bottom of which it

(prings, and is infected by a very flender tendon into the mal-

leus. The ufe is, as in man, to relax the membrana tympani,

by rendering it lefs concave.

Mufculus meatus auditorius. In a dog there are feveral fmall

mufcles which come from one of the protuberant cartilages

of the concha, and end in another of them ; which, by putting

them nearer together or farther afunder, may dilate or con-

traA the meatus externus, the better to fit it for dififerent

founds.

Muscles of the EYE.

The mufcles which belong to the eye of a dog are fimilar '

to thofe in man : but, from tfie difference of fituation of the

, head, the dog has the addition of two others not found in the

human fpecies.

All quadrupeds have a feventh mufcle belonging to the eye,

. called fufpenforius. It furrounds almoft the whole optic nerve,

and is fixed into the fclerotic coat as others are. Its ufe is to

fuftain the weight of the globe of the eye, and to prevent the

optic
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optic nerve from being too much ftretched, without obliging

the four ftraight mufcles to be in a continual contraction^

which would be inconvenient j at the fame time this mufclc

may be brought to affift any of the four, by caufing one par-

ticular portion of it to aCl at a time.

Mufcuius trochlea proprius is by much the fmalleft mufclc of

the eye. It arifes fleftiy near the origin of the obHquus major ;

and foon fends off a flender tendon, which is inferted into the

trochlea, to the motions of which it is fubfervient.

Muscles of the FACE.

Nose. The nofe of a dog has no proper mufcle as in the

human body ; but is moved by mufcles which are common to

it and to the red: of the face.

Mouth. The lips of a man are moved by nine pair of muf-

cles and a fphindter \ but a dog has only lix pair and the

fphin£ler.
'

Levator anguli oris wanting.

Levator labii fuperioris arifes and is inferted in the dog ia

a manner fomewhat fimilar to what it is in man. Its ufe is to

pull up the lip, which the animal does piincipally in fnarling*

Deprejfor labii fuperioris as in man.

Depreffor anguli oris wanting.

Deprejfor labii inferioris arifes from the middle of the lower

.jaw, and runs up to be fixed to the under lip.

Levator labii inferioris as in man.

Zygomaticus major has many of its fibres fpread out upon the

buccinator mufcle, by which the corner of the mouth is forci-

bly drawn upwards.
,

buccinator as in man.

Zygomaticus minor wanting.

Z Z 2 Muscled
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Muscles of the LOWER JAW.

--Temporalis arifes and is ihferted almofi in the fame manner

as in man 5 but is much thicker and ftronger in f)rop6rtion to

the fize of. the animal ; as indeed might naturally be expelled,

when we confider the very hard and ftrong fubftances which

dogs are capable of breaking and tearing afunde^ with their

teeth.

MaJJeter arifes and is alfo inferted fomewhat in the fame

manner as in man 5 and like the temporal mufcle, is thick

and ftrong, that the jaws may be brought more forcibly to-

gether.

Pterygoideus internus et externust arife clqfe together from

the fphenoid bone, and are inferted as in man.

Muscles about the NECK, THROAT, &c.

Platyfma myoides, A dog has no proper platyfma myoides

;

but the panniculus carnofus runs over the neck, and ferves the

fame purpofe.

Sterno-cleido inajioidaus. As the dog has no clavicle, this

mufcle arifes by one head from the top of the fternum, and

runs half way up the neck, contiguous to its fellow on the o-

ther fidej here it feparates from it, and runs Up to be inferted

as in man.

DigaJlricuSy in man, has two fleftiy bellies,' with a tendon in

the middle ; but in the dog it arifes by a very .thick and ftrong

fleftiy belly, from between the maftoid procefs of the temporal

bone, and condyloid procefs of the occipital-hone, and runs

forward to be fixed by a broad infertion into the middle of the

lower jaw. Irs ufe is to counteract the temporal and mafleter

multles by bringing down the jaw.

SternO’hyoidmSf
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Sterno-hyoidausy in man, arifes from the fternum, firft rib,

and clavicle In the dog, it arifes, in common with the fterno-

thyroidjcus mufcle, from the cartilaginous extremity of the*

firft rib. After running along the neck a ftiort way, it leaves

the fterno-thyroid mufcle, and runs, as in man, to the bafe of

the os hyoides.

, -Omo’hyoidus wanting.

Sterno-thyroidaus2iT\(c$\ti common with the fterno-hyoidseus.’

Chondro’cerato hyoidaus arifes from the fuperior corner of

the thyroid cartilage, and is infected into the cartilaginous ap-

pendix of the os hyoides. Its ufe is to draw thefe bodies clo-

fer together. In man this mufcle is wanting.

Stylo’glojjusy
'

in man, arifes from the ftyloid procefs. In

the dog it arifes from the extremity of the long procefs of the

os hyoides ; and therefore ought to be called hyo-glojjus.

Into cerato-hyoidceuSi a very fhort flefhy mufcle, arifing from

the head by the fide of the digaftric mufcle of the lower jaw;

and is infected near the extremity of the long procefs of the os

hyoides, which it pulls backwards.

Stylo hyoidaus alter

^

wanting.

Stylo pharyngceus arifes from the extremity of the longpro-

-cefs of the os hyoides,

Circumjlexusy or tenfor palati^ arifes /rom the beginning of

the Euftachian tube ; adheres firmly to the foft part, where it

becomes flelhy ; and afterwards fends off* a tendon which runs

over the inner plate of the pterygoid procefs of the fpfienoid

bone. It is infected into the palatum molle, and likewife

joins its fellow on the other fide. The ufe of this mufcle is to

pull the foft part of the palate from the pofterior part of the

noftrils, in order to comprefs the glands of the palate which

lie near it. It may likewife affift in dilating the foft part of the

Euftachian tube.

ConJlriBor
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ConfiriBor tflhmifaucium m^y not only ferve the common
purpofes as in man, but likewife a£i: upon a glandular body

which is placed in the throat, near the amygdalae.

j^zygos uvula* Although the uvula is wanting in this ani-

mal, a bundle of mufcular fibres runs through the middle of

the palatum molle, fomewhat in the fame manner as in man.

Hyo^epiglottidaus. In man, the epiglottis is raifed by the

elafticity of its cartilage ; but in the dog there is a very dif-

tinft mufcle, which arifes from,the body and cartilaginous pro-

cefs of the os hyoides, and runs down to be inferted into the

middle of the upper part of the epiglottis near its top. Its

ufe is to raife the epiglottis after (wallowing.

Muscles of the ABDOMEN.

- Obliquus extejrnus defeendens arifes flelhy, by nine or ten

heads, from an equal number of pofterior ribs ; membranous

from th^ fpinous procefTes of the four anterior lumbar verte-

brae, and from the fpine of the os ilium. From thefe different

origins it runs over and downwards to the edge of the reflus

mufcle. Here it affifts in forming the linea femilunaris, and

is then continued over the re£lus by a thin tendinous expanfion

to be inferted into the linea alba. A thin tendinous expanfion

may be traced down with the chord.

Obliquus afeendens internus^ at a little diftance from the out-

ilde of the reftus mufcle, becomes tendinous, and is continu-

<d fo, over the fore-part of that mufcle, to be fixed to the*

linea alba.

ReBus abdominis arifes flefhy from the pubes, and runs up,

to be fixed to the under end of the fternum ; and about the 5th

or 6th rib it fends oflf a tendinous expanfion, which covers the

cartilages of the ribs, and is continued to the top of the ller-

num.
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num. It has the fame ufe as in man ; but its under end being

flefhy, ferves in fome meafure to make up for the

PyramidaliSi which is wanting.

Muscles of the MALE PARTS of GENERATION.

The mufcles in general are thicker and ftronger than in

man. The tranfverfalis perinei is wanting, but there is an ad-

dition of three or four mufcles which are not found in the

human fpecies.

Tranfverfalis penis

^

a fmall but diftin(S: mufcle ; which arifes

behind the erector penis from a fmall protuberance at the

under and pofterior part of the os pubis. It is inferted with

its fellow into a tendon between the os pubis and penis. This

mufcle may aflift in keeping the penis diftended in time of

copulation.

Praputium adducens2x\{t% from the panniculus carnofusnear

the cartilago enfiformis 5 and runs along the fide of the linea

alba, to be fixed to the lateral part of the prepuce ; its ufe is to

bring the prepuce forward over the glands, after an erection of

file penis.

Praputium abducens is a fingle mufcle which arifes by a fmall

flelhy belly from the fpkindler ani and accelerator urihae ; at

the fore-part of which it runs along the under fide of the

urethra, to be inferted into the prepuce. Its ufe is to coun-

tcra^l: the former mufcle. ^

Mufculus urethra furrounds that part of the urethra which

lies between the proftate gland and union of the crura penis.

Its ufe is to comprefs that part of the mucous glands and

urethra which it covers in time of coition.

Mufcles of the Female Organs $f Generation agree in general

with thofe of the human fpecies.
'

Muscles
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' Muscles of the ANUS.

SpUnBer ani furrounds the anus, as in man ; but is much
narrower, lefs force being required here, from the horizontal

fituation of this animal.

Levator ani arifes as in man ; but divides into three or four

portions, one of which runs into the tail,, and affifts in com-
prelling it.

Muscles about the PELVIS, LOINS; &c.
i

Mufcidus parvus in articulationefemorisfitus arifes near the

upper edge of the acetabulum, and runs over the capfular

ligament of the joint, to be 6xed to the os femoris between

the vaftus internus and crurseus. Its ufe is to affift the obtu-

rator externus in the rotation' of the thigh.

Miifculi caiida. The tail of this animal, which confifts

of many joints, has feveral mpfcles fixed into it. They begin

with flelhy bellies, which foon fend off long tendons ; fome

of which run as tar as the extremity of the tail, and ferve to

give it its different motions upwards, downwards, and to

each fide ; or, by a fucccflion ot thefe motions, the animal

can roll its tail.

^adratus lurnborum is a fmall {lender mufcle ; the anterior

and upper end ot wnich is contiguous to the pfbas parvus;

the pofferior end to the .ploas magnus. It arifes from the

fpine of the ilium internally ; and, afeending, is infected into

the tranlverfe proceifes of all the lumbar vertebiae, and like-

wife into the 9th or loth rib.

Pjoiis parvuSy a large diffinfl mufcle, arifing from the fgur

lowcft vertebrae of the back and as many of the loin^, foon

forming a fleihy belly, which lends off a broad expanfion that

runs
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runs by the Infide of the pfoas magnus
;
part of which it co-

vers and conceals. At laft it is fixed, as in man, to the brim

of the pelvis.

Muscles fituated on the THORAX.

PeEloralis major in a dog differs from that in a man, in being

divided into* three difl:in£l: parts. The firft arifes from the up-

per part of the fternum ; and pafllng over the third, is infert-

edmnder it by a ftrong broad tendon into the whole length of

the external and fore-part of the os humeri. The fecond a-

rifes from the under end of the fternum and cartiligo enfifo'r-

mis, and covers a confiderable ftiarc of the under part of the

next mufcle. It is inferred partly with the next mufcle, and

partly runs down upon the mufcles on the humerus. The third,

and by much the broadeft part, arifes from the cartilago enfi-

formis and aft the fternum. It is inferred into the head of the

i)s humeri.

Subclavtus wanting, as the dog has no clavicle.

PeBoralis minor wantingi

Serratus major anticuSy arifes flefliy from the five poftcrlor

tranfverfe procefles of the vertebras of the neck, tendinous

and flefhy from the fevcn anterior ribs ; from the neck it runs

obliquely downwards; from the ribs it runs obliquely upwards.

It is inferted into the pofterior angle of the fcapula internally.

It may pull the fciipula upwards, downwards, and backwards,

Sterno-coJialiSf in a dog, is much larger and ftromger than in

man ;
of confequence it may ari: more powerfully on th^tho**

rax.

' Longus coUii in a dog, is' much more diftinift in every re-

fpe£t than in a man, its flefhy bellies being divided by tendi-

nous lines equal in number to the vertebVte of the neck.

Remits capitis interniis major arifes by a number of tendinous

and fleflty beginnings from the tranfverfe procefles of all the

VoL. III. A a a vertsbrx
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vertebrie of the neck except the firfl: j over the inhde of which

it is refle£led in its paiTage to the head. It is inferted in &

fmall cavity in the cuneiform procefs of thflf occipital bone.

Muscles fituated on the POSTERIOR J^ART of the

' “
^ TRUNK.

Trapetius arifes from the ligamentum nuchse and vertebrte of

the back. It is inferted into all the fpine of the fcapula except

its fore part, where it unites with the levator fcapulse major.

Latijfimus dorft is membranous as far as the under part of the

thorax, and is afterwards covered as in man by the trapezius.

"When it arrives at the teres major, it parts with a thin flcfhy

production, which, ruhning down upon theJong head of the

triceps, is inferted tendinous into the elbow. A little befoi:e

this, it receives the continuation of the panniculus carnofus.

SerratuspojHcus inferi^ arifes by a thin tendon from the pof-

terior part of the ligamentum nuchse, and from the fpinous

proceffes of the eight anterior vertebrie of the back. It is in-

ferted into the anterior ribs exceptii^ the firft, by as many

flefhy indentations., Its tendon joins with that of the ferratus

pofticus inferior ; and with it makes a tendinous (heath, which

keeps the (ubyaceni mufcles together, and ftrengthens them in

their aClion.

Longijfimus dorfi and facro lumbalis are limilar to that in

man, but much ftronger.

Compiexus arifes from the tranfverfe procefies of the four an-

terior vertebra of the back by as many fmall tendons, from'

the pofterior vertebrse of the neck by as many different heads,

which, uniting, form a flefhy belly that is inferted into the oc-

cipital bone near its ridge.

Trachelo-majioid^usy a little beforeJt reaches the head, is -

firmly united to the fplenius mufcle.

L€vai9t
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Levatorfcapula major arifes flefliy from the tranfverfe pro-

cefs of the firft vertebrae of the neck, and runs along the fide

of the neck to be inferted in common with the trapezius into

the fpine of the fcapula.

Levator fcapula minor arifes tendinous from the occipit**!

bone, runs down the back part of the neck, and in its palTage

joins the long portion of the rhomboid mufcle, to be inferted

by a long tendon into the bafe of the fcapula near its angle.

The two ferve to raife the fcapula ; the anterior may raife the

fore-part and the pofterior the back-part,

Multifidusfpinat in general agrees with that in man, but the

upper part of i|: is inferted into the bodies of the cervical yer-

tebrse.

ReBus, In the dog there are three refli mufcles.

ReUlus major arifes from the fpinous procefs of the fecond

vertebra of the neck, and runs {Iraight forward, covering the

re£lus medius.

Re&us medius from the upper part of the fame procefs,

and is inferted with the former.

Remits minor the fame as in man.

Obliquus capitis fuperior, like the re£tus major, is alfo'double.

One part arifes from the extremity of the tranfverfe procefs

of the firfl: vertebra of the neck, the other from its upper edge;

and both are inferted into the occipital bone.

Scalenus, as in man, may be divided into three mufcles ;^but

the (calenus medius is broader, and is inferted into the fifth

or fixih rib.

Mufculus in fummo thorace fitiis arifes flefhy from the firft

rib ; and afterwards turns tendinous to be inferted into the

fternum under the tendon of the redtus abdominis.

Infertraniverfalis colli is much thicker and flronger than ia

man.

A a a. 2 Muse
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Muscles of the SUPERIOR EXTREMITIES.

Infrafpinatus has the middle tendon and penniform appear-

^ ce much more difl:in<R than in man.

Teres mino)r arifes by a {lender tendon, which adheres for-

wards to the under edge of the infrafpinatus ; then it forms a

ilefhy belly, which pafles obliquely over the beginning of the

biceps mufcle, to be inferted into the head of the cs humeri.

Deltoides arifes tendinous from almoft all the fpine of the

fcapula. That part which comes from the acromion fecms to

be diflin^i: from its other origin, but cannot be divided from it

without violence. Its aflion is upwards and outwards ; for it

has no beginning from the clavicle to move it ipwards.

Coraco-bracjoialis is a finall mufcle arifing from the upper

part of the fuperior cofta fcapulse by a very flender tendon ;

which, palling over the head of the humerus, grows flefhy,

and is inferted into the infide of that bone about an inch or

more below its neck.

Suhfcapularis pofleffes only about three parts of the furface

of the fcapula, the ferratus magnus poiTefling the relV.

Befides the mufcles already defcribed, the dog has two o-

thers peculiar to himfelf.
‘

'

Levator humeri proprius arifes from all the fpace between

the' tendinous end 6f the mafloid mufcle and ridge of the oc-

ciput, from the anterior part of the ligamentum nuch?e. This

large beginning becomes narrower as it runs obliquely along

the neck, clofely adhering to fome part of the levator fcapulse

major *, and, palling over the articulation of the humerus,

goes, ftraight down to its infertion in the forei and near the

under part of the fame bone;

Mufculus ad levatorem accejforius^ arifes from the os occipitis

pear the infertion of the maftoid mufcle, and unites with the

former a little before it reaches the fcapula. Juft above the

he^d
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head of the os humeri, near the termination of the mufcle,

there is placed a fmall crooked body, of a cartilaginous nature;

lied to the fcapula and top of the fternum by two fmall liga-

ments ; which is all that the animal can be faid to have for a

clavicle. In cats, this mufcle is inferted into the whole lengtK

of the clavicle, which it feryes to raife: but in this animal the

ufe of the accefTory mufcle feems calculated for the afEftance

of the levator, which ferves to raife the os humeri, and to

turn it a little outwards, whereby the fore-feet are kept from

injuring each other in running or leaping.

Biceps^ in this animal, ought to be diftinguiftied by fome

other name, as flexor cubiti anterior* It riles here by one

head from the cervix fcapulse, and runs down above the foU

lowing mufcle to be inferted by twp tendons as in man.

Brachialis internus rifes broad and flelhy from the back of

the humerus under its neck, and runs down by the optfide

of the former mufcle.

The extenfion ' of the cubit or fore-arm is performed by

,the action of five mufcles.

Extenfor primus^ and what correfponds with the long head

of the triceps in man, becomes very thick and flelhy
; but af-

terwards fends off* a tendon, which Is inferted into the ole-

cranon.

Extenfor feciindus^ correfponding with the Ihort head of

the triceps, arifes from the fuperior and back part of the

humerus, and, defeending under the former, fends ofFa'ten-

don through a fulcus in the extremity of the ulna, and is in-

ferted below the other mufeies.

Extenfor tertius^ fomething analogous, to the brachialis ex-

ternus in man, arifes from the upper and back part of the hu-

merus at a protuberance near the termination of the teres mi-

nor, to be inferted into the outfide of the olecranon.

Extenfor qua^rtiis^ or anconeeus^ fills up a cavity or hollow

between
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between the heads of the radius and ulna, and has the fame

origin and termination as in man.

Extenfor quinttis arifes by a thin tendon from the infide of

that protuberance'into which the fuprafpinatus of the fcapula

is inferted; and paffing under the tendon of the teres major.

cods at the infide of the olecranon.
^

Palmaris longus wanting.— brevis wanting.
^

Flexor carpi ulnaris,—Here we find two dlftindl mufcles.

The

Large arifes from the internal condyle of the os humeri

near the edge of the finus that receives the head of the ulna,

and is inf^ted into the carpus. The

Smaller flefhy from the olecranon, and rubs down by

the fide of the former to terminate with it in the carpus.

Extenfor carpi radialis, longior et breviort fimilar to thofe in

man, but more firmly united together at their origin.

Extenfor carpi ulnaris fends a tendon to the carpus, which

pulls that part out in extenfion, and affifts the animal in run-

ning.'
.

' Flexorfublimis perforatus* The openings through the ten*

dons of this mufcle for the paffage of the next, are much

larger and wider than in man, and the tendons terminate

without any fubdivifion.

Flexor profundus perforans arifes from the os humeri, radl^is,

and ulna, by three diliindl heads, which unite*, and afterwards

fends oflF a ftrong tendon, which fplits into five fmall ones>;

four of which terminate as in man ; the fifth is inferted into

the part which correfponds with the thumb.

Extenfor digitorum communis'vnns to the laft bone of each

toe between the two ligaments that go from the fecond bone

of the toe to the third. The ufe of ihefe ligaments is to draw

the laft joint backwards and upwards, and keep it fufpended,

that the extending tendon may npi always be upon the ftretch.

Supinatoif
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Siipinaior radii longus wanting.

Pronator radii quadratus lies upon the membrane that joins

the two bones of the cubit together, to both of which it ad-

heres ; and near the tinder end of the ulna it fends off a tendon

obliquely to the extremity of the radius^ into which it is in-

ferted.

Indicator arifes as in man, but is inferted into the laft joint

of what correfponds with the fore-finger.

Abdultor indicis manus wanting. '

Flexor primi internodii wanting.

Extenfor teriii internodii wanting.

Interojfei— A dog has interofiei mufcles fomcwhat fimilar to

thofe in man, and they are fix in number ; fourof whieh are

large, and placed not between, but in the hollow of the meta-

carpal bones, and run ft'raight down. The other two arc ve-

ry fmall, and run oblique. The large arife tendinous and flcfiiy

from the fuperior part of the metacarpal bones, adhering to

the fame in their defcent : at the os fcfamoideum of the firff

joint, each divides into two tendons \ which running oblique-

ly along the fides of the toe, unite infeparably with the ten-

don of the extenfor near the lower part of the firft bone ofeach

foe..

The firft of the two fmall mufcles belongs to the fore«t6e

or index. It arifes from the upper part of the os metacarpi

medii digiti ; and, defcending obliquely, grows tendinous a-

bout the firft joint, and terminates near the middle of this

bone internally.

The fecond arifes from the os metacarpi of the* third toe j

and after running obliquely, ends in the infidc of the firft bone

of the little toe. The ufe of thefe two mufcles is to bring

their refpe^live toes nearer the middle one.

AhduHor indicis wanting.

Flexor primi intei nodii wanting.

Mt7SCLE§^
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Muscles of the INFERIOR EXTREMITIES; '

'

Pfoas magnus,

PeUindlis^ arifes from the os pubis, and terminates by a

broad and thin tendon at the inner condyle of the femur.

Belides the triceps addu^or femoriSy a dog has a mufcuiuspar •

vus in articulationefitiiSy which arifes from the fide of the ace-

tabulum, and is inferted Into the upper inner part of the os

femoris, after running over the capfular ligament of thp joint.

Glutaus medius here, ought rather to be called glutaus maxi-

mus. The principal difference between the glutaei mufcles and

thofe of man is, that the middle glutseus is by much the largeft.

Tenfor vaginafemoris is divided into two difiin«R mufcles.

The fuperior arifes from the fpine of the os ilium, and ends

as in man. The inferior arifes from below the former, and

with it is inferted into the fame tendon.
,

A dog has the' hddition of a fifth extenfor, which arifes

from the fpine and half the cofta of the os ilium. In its de-

' foent It adheres to the fartorius by a membrane, and is infert-

ed into the patella.
,

' Bicepsflexor cruris nearly as in man, excepting that its fhort

head is much fmaller.
^

Gaftrocnemilis has but two heads : whereas in man it has

four.

Plantaris arifes in common with the flexor digitorum com-

munis.

• Tibialis anticus fends off a tendon which runs upon the great

toe, which it ferves to extend. ,

Tibialis pojiicusy a very fmall mufcle when /compared wdth

that in man.

Extenfor longiis digitorum arifes b^ a round tendon from the

fore-part of the external condyle of the os femoris ; and de-

fending through a fmusin the head of the tibia, grows flefliy '

after



COMPARATIVE ANATOMY. /377

after palling under the ligament fimilarto that of the tarfus ia

man. Inferted into the ends of the toes.

. Extenfor brevis digitorum may be faid to be two diftin£l muf-

cles. The firft arifes tendinous, the other flelhy from the os

calcis. The firft foon becomes flelhy, and afterwards (ends

off a tendon, which ends in the toe ne,xt the great one. The
fecond, or outermoft, gives tendons to the reft of the toes. -

Flexor brevis digitorum arifes from the lower part of the os

femoris, and runs under the gaftrocnemius, to which it ad-

heres. It afterwards runs over the os calcis, and fplits into

four tendons, which give paffage to the fpliowidg mulcle.

Flexor lojigus digitorum I’^Iits into five tendons ^ one runs to

the great toe; the reft run through the tendons of the former

to the other toes.

Flexor digitorum accejforius wanting.

Exteyifor proprius pollicis. Somewhat fimilar to that in man

;

hut, befides it, there is a tendon fent off from the lower part

of the tibialis pofticus, which runs along the upper part

of this toe, and aflifts in extending it.

Flexor brevis pollicis t in this animal, is' a thin flip fent off

from the flexor profundus.

AhduFlor pollicis wanting.

AdduFlor pollicis wanting. ^

AbduFior minimi digits wanting.

Flexor brevis minimi digiti wanting.

InUrojJeu The hind-foot, like the fofe-onc, has fix mufclcs,
'

four of which are ftraight, the other' two obliques and the
'

whole of them ferve the fame purpofe as the interolTei in man.

Muscles peculiar to MAN.

Pyramidalis.

Corrugator fupercilli.

Compreffor naris*

VoL* ill* h h
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Levator anguli oris,

Depreflbr anguli oris,

Zygomaticus minor.

Omo-hyoidaeus.

Levator palati,

Palato pharyngaeus, .

^

Subclavius.

Peftoralis minor.
^

Supinator longus. ,

‘

Palmaris longus.'
^

'

Palmaris brevis.

Prior indicis,

Abdu^Ior indids.

Ail the mufcles of the thumb, excepting one flexor and

one extenfor.

All the mufcles of the little finger, excepting the extenfor.

Coccygeus.

Muscles peculiar to the DOG.

Tranfv^rfalis penis,

Mufculus oculi fufpenforius.

Mufculus trochleae proprjus.

Several mufcles of the car. <

Chondro-ceratohyoidseus.

Inio-ceraio-hyoidaeus. '

HyO' glottis.

Tympano palatinus.

Mufculus in fummo thorace fitus.

Levator fcapuls? minor.

Panniculus carnofus.

Levator humeri proprius.

' Mufculus ad levatorem accefibri,us»

Extenfor cubiti quintus. ,

A
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A fecond flexor carpi ulnarisi

Murc\ilus parvus in articuladone fitus.

Mufculi caudae.

Extenfor tibiae quintus.

Praeputium adducens,

Praepiuium abducenSi •

Mufculus urethrae* ’

The ANATOMY of a COW.

THEucxt fpecles of quadrupeds we propofed to cOnfider/

was the ruminant kind, of which we have an example

in a cow ; and according^ly iliall take the foetus of the animal

in uteroy that we may firft remark fome things that are pecu-

liar to it in that ftate, and afterwards proceed to examine its

vifcera as a ruminant animal. Firfl?^ then, as a foetus.—But

before we begin our inquiry, it may be worth our obfe'rvatioU,

that from the ovarium fomething eflentially neceflary for the

produdijOn of the foetus is derived^ as well as in the human

fpecies. '
. ,

The form of a cow^s uterus differs from the human, in hav-

ing two large cornua. This is common to it with othei^

brutes; fora bitch has two long cornud uteri x But thefc

again differ (as being multiparous anduniparous) in this, that"

in the bitches cornua the foetufes are contained ; whereas here

there is only part of the fecundines, being moftly the allantois

with the included liquor. The mufcular fibres of the uterus

are more^eafily difeovered ; its internal furfa<^ has a great

number ofTpongy, oblong, protuberant, glandular bodies fix-

ed to it* Thefe are compofed of veffels of the uterus termi*

Dating' here. In an impreguaied ute«-us, we c.in cafily prefs

out of them a chylous mticilaginous dquor , they are com*

pofed of a great many proceffes or dig i lij and deep caverns,

anfwcring to as many caverns and proceffes of the placenta*

B b b 2 Their
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Their refemblance has occafioned the name of papilla

given them ; and hence it was that Hippocrates was Induced

to believe that the foetus fucked in utero. The papillse arc

found in all the different ftages of life, in the various ftages of

pregnancy, and likewife in the unimpregnated ftate. It is not

cafy to determine whether the uterus grows thicker or thinner

in the time of geftation. The membranes, it is plain, (by the

ftretching of the parts), muff be made thinner ; but then it is^

as evident, that the veffels arc at that time enlarged, upon

which principally the thicknefs of any part depends fo there

feems to be as much gained the one way as rs loft the other.

Theflf uteri is entirely Ihut up by a glutinous mucilaginous

fubftance, ‘that is common to the females of all creatures when

with young
;
by this the external air is excluded, which would

foon make the liquors corrupt 5 it alfo prevents the inflam*

mation of the membranes and the hazard of abortion. By this

means alfo the lips of the womb are kept from growing togc-

^er, which they would otherwife certainly do at this time.

There are mucous glands placed here to fecern this gluten,

which on the breaking of the membranes with the contained

waters make a fapo that lubricates and wafiies the parts, and

makes them eafily yield. The firft of the proper involucra of

the foetus is the chorion.

The chorion is a ftrong Arm membrane, on whofc ex-

ternal furface are difperfed a great many red flelhy bodies of

the fame number, flze, and ftruflure with the papillae, with

which they are mutually - indented. They have been called

cotyledanesj from kotwajj, cavity.” This is greatly difputed by

Tome authors as a name very improper 5 but I think without rea*

fon, fince the furfafcethat is connected to the papillae is concave,

though when feparated it appears rather convex. To Ihua

alldifpute, they may be called properly enough plaeentulay fince

4^cy fervcjchc fame ufe as the placenta in women. The fepa*

ration
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tation of thefe from the papillae without any laceration, and out*

not being able to inje£t coloured liquors from the vellels of

tiie glands of die uterus into the placentulae, fecm to prove

beyond a reply, that there can be hereno analVomofes between

the vellels : on their coats run a great number of veffels that

are Tent to the feveral placentulx, on the external fide next to

the uterus ; whereas in creatures that have but one placenta,

as in the human fubjeff, cats, dogs, ^c. the adhefion is fome-

what firmer: The placentae are likewife joined to the papillip

in the cornua uteri. We jOhall next give the hifi;ory of the

allantois.

This is a fine tranfparent membrane contiguous to the for-

mer. It is not a general involucrum of the foetus in the nio-

ther, for it covers only a fmall part of the amnios. It is moftly

lodged in the cornua uteri. In mares, bitches, and cats, it

furrounds the amnios, being every where interpofed between it

and the chorion. In (hcep and goats it is the fame as in this

animal ; and in fwine and rabbits it covers ftill lefs of the am-

nios, This facis probably formed by the dilatation of the ura-

chus, which is connected at its other end to the fundus of the

bladder, through which it receives its contents *, and a great

quantity of urine is' commonly found in it. The membrane

is doubled at the extremity of the canal, to hinder the return

of the urine back into the bladder. Its velTels are fo exceflively

fine and few, that we cannot force an injeiSted liquor fartb^er

than the beginning of this coat. This membrane is fo far a-

nalogous to the cuticula, as not to be liable to corruption, or

eafily irritated by acrid liquors. The exiftence of this mem-
brane in women has been very warmly difputed on both fides.

Thofe who arc againft its exiftence deny they could ever fini

it ; and, allowing it were fo, allcdge, that fince the urachus

is impervious, as appears by our not being able to throw li-

quors from the bladdev into it, qx vice verja^ ii cannot fervc'

th<;
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the ufe that is agreed by all It does ferve in beads ; and thefiS^

fore in the human body there is no fuch thing. But when I

confidered on the other hand, firft, that there feems to be the

fame^ neceffity for fuch a refervoir in man as in other animals t

fecondly, that we actually find urine contained in the bladder

of the human foetus : thirdly, that urine has been evacuated at

the navel when the urethra wa^ flopped, which urine without

this conduit would have fallen into the eavity of the abdomen ;

fourthly, that midwives have pretended to remark two diffe-

rent forts of waters come away at the time of birth : andlaftly,

that Dr Littre and Dr Hale have given in this membrane of an

human fubjeff, with all the other fecundirtes curioufly prepa-

red, the one to the royal academy at Paris, the other the royal

fociety of London; by which focieties their r^efpeftive accounts

,

are attefted ; not to Inention Verheyen, Heifter, Keill, 2cc*

who affirm their having feen it ; and Albinus, the famous

profeffor of anatomy^at Leyden, (hews, as I am told, to his

college every year a preparation of it : On all thefe accounts I

muft own, that it feemed not improbable to me there was fuch

ia membrane in the human body. But in four bodies I purpofe^

ly diffedled, wherein I was affifted by a very accurate analo-

mift, Dr Sinclair, I could not obferve any fuch thing. How-*

ever, my want of fkill will more probably be doubted, than

the truth of relations, fupported by fuch authentic vouchisrs,

called in queftion.
'

The third proper integument of the foetus is the dmnios. It

' is thinn<er and firmer than the chorion ; it ha§ numerous rami-

fications of the umbilical veffcls fpread upon it, the lateral

branches of which feparate a liquor into its cavity. This is the

proper liquor of the amnios: which at firfl is in afmall quan-

tity, afterwards increafes for fome months, then again de»

creafes ; and in a cow ifear her time, the quantity of this li-

quor is not above a pound. This membrane does notenter the

eornua uteri in this creature, being confined to the body of the

'
' uterus

:
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uterus; 'whereas the allantois occupies chiefly its cornua. But

for what further relates to the ftrufture of the involucra, with,

the nature of the liquors contained in them, 1 muft refer to

the fecond volume of Medical Eflays, from page 12 1, where

you have the fum of all I- know of this matter.

There are here two vena umhilicale and but one in the hu-

man fubje£l ; becaufe the extreme branches coming from the

feveral placentulse could not unite fo foon as they would have

done had' they come all from one cake as in the human.

There is a fmall round flefliy body that fwims in the urine

of this creature, mares, &c. which is the hippomanes of the

ancients. Several idle opinions and whims have been enter-

tained as to its ufe ; but that feems to be flill unknown, or

how it is generated or nourifhed, for it has no connection

. with the foetus or placenta.

Having thus confidered the feveral Involucra of this animal

in a foetus ftate, let us next obferve the fpecialties in its inter-

nal ftruClure peculiar to a foetus.

The umbilical vein joins the vena portarum In the capfula

CUffonianay without fending off any branches as it does in the

human fubjeCl. This vein foon after birth turns to a ligament;

yet there are fome inflances where it has remained pervious

for fbvcral years after birth, and occafioned a haemorrhage.,

We may next obferve the duCl called canalis venofus^ going

'ftraight from the capfula Clijfoniana to the vena cava; thi^

turns alfo afterwards to a ligament. The umbilical arteries

rife at acute angles from the internal iliacs, whatever fome

may fay to the contrary ; thefe alfo become impervious.

The pulmonary artery coming from the right ventricle of

the heart divides into two, the largefl, called canalis arterio^,

fuSt opens into the defeehding aorta, the other divides into

two, to ferve the lungs on each fide. The foramen ovale ia

placed in the partition between the right and left auricles.

At the edge of the hole is fixed a membrane, which when

much'
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«ni3ch ftrftched will cover it ail over 5 but more cafily yiclclf

to a force that a£ts from the right rfilriclc to the left, than

frorti the left to the right. After what has been faid, wc
may eafily underftand how the eirculation is performed in a

foetus. The blood, being brought from the placenta of the

mother, is thrown into the capflila GliJ^ontana^ where it is in-

timately blended with the blood in the vena portarum

:

then

part of this blood goes dire<5^1y into the vena cava by the due*

tus vtnnfus

;

the reft pafTes through the liver. Firft, then,, the

whole is font from the vena cava into the right auricle, frona

whence part of it is fent by the foramen evale into the left au-

ricle; the reft paffts into the right ventricle, then into the pul-

monary artery -, then the greateft: fhare it receives is fent im-

mediately into the defeending aorta by the canalis arteriofus^

and the rcriiainder circulates through the lungs, and is fent

back by the pulmonary veins into the left auricle; which,

with the blood brought there by theforamen ovale^ is fent in-

to the left ventricle, from whence it is driven by the aorta

through the body. The great defign of this mcchanifm is,

that the whole mafs of blood might not pafs through the cot-

lapfed lungs of thefWtus ; but that part of it might pafs through

theforamen ovale and canatU arteriofus^ without circulating

at all through the lungs.

This was the opinion that univerfally prevailed till the end

of the laft century, when it was violently oppofed by Mon-

fieur Mery, who is very fingular infeveral of his opinions. He

will not allow that the foramen ovale tranfmits Wood from the

right to the left auricle, but on the contrary from the left to

the right ; and that for no other reafon, but bccaufeheoblerved

the pulmonary artery in a foetus larger than the aorta. Mr

•Winflow endeavours to reconcile thefe two opinions, by faying

the blood may pafs either way, and that it is here as it were

blended : his reafon is, that on putting the heart in water, the

foramen ovale tranfmits it any way. Mr Rohault, profefloF
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anatomy at Turin, and formerly one of Mery’s fcholars,

ftrongly defends his mafter, and criticifes Mr Winflow. What
he principally builds on, is the appearance this foramen has

in fome dried preparations : This M^r Winflow will not allow'

as proof. After all I remain in the common opinion ; and

^ that for the following reafons ; Firfi, the pulmonary artery

being much larger fignifies nothing, fince its coats are not

only thinner and will be 'more eafiiy diflended, but' alfo the

refinance to the blood in the pulmonary artery from the col-

lapfed lungs is greater than the rehftance to. the blood in the

aorta. Secondly, if we fhould allow any of thefe two un-

common opinions, we fhould have the right ventricle vaftly

more capacious than the left : For if we fuppofe the foramen

ovale to be capable of tranfmitting one third of the whole

mafs of blood in any given time, and the canalis arteriofus as

much in the fame' time, then you will find, that, according to

Mr Mery’s opinion, the whole mafs of blood being driven

from the right ventricle into the pulmonary artery, one-third

pafles by the canalis arteriofus into the defeending aorta, two-

thirds paffing through the lungs and returning into the left

auricle j one-half of which portion, or one third of the whole

mafs, palFes by the foramen ovale into the right auricle ; and

the other, or the laft third, will be lent into the left Tentricle,

and thence expelled into the aorta; which third, with that

.from the pulmonary, artery by the canalis arteriofusy circu-

lating through the body, is returned unto the right auricle,'

where meeting with the other third from \.\sq foramen ovale

y

with it the whole is fent into the righr ventricle to undergo

the fame courfe. Thus the whole mafs is expelled by the

right ventricle, and only one-third by the, left. If this was

the cafe, why is not the right ventricle three times as large

and ftrong as the left ?
^ '

Then if, according to Mr. W^inflow’s fyftem, the foramen

ovale tranfmits equal quantities from both auricles, this comes

VoL. ILL . C c c to
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to the fame as if there was no foramen ovale at all: that is to

fay, the whole mafs going from the right auricle into the

right ventricle and pulmonary artery, one-third of the whole

mafs pafles into the aorta through the canalis arterioJus\ the

other two-thirds, palling through the lungs, return to the

left auricle and ventricle. Thus/the right ventricle expels the

whole mafs; the left, only two-thirds. •

But if, according to the common opinion, we fuppofe the

foramen ovale to convey the blood from the right to the left

auricle, then one-third pafles this way into the left ventricle ;

the other two-thirds are fenc by the right ventricle into the

pulmonary artery: from whence one-third. paflTes by the canalis

fLrteriofus into the aorta defcendens ; the other third circulates

through the lungs, and is returjg^ed into the left ventricle

;

where meeting with that from the foramen ovalc^ it is there-

with expelled into the aorta, and with the one third tranfmit-

ted by the canalis arteriofus returns into the right auricle to

run the fame courfe as before. Thus we conclude, that two-

thirds are expelled by‘each ventricle, and the whole circulates

through the body; and hence they come to be of nearly

equal dimenfions. In all this calculation I have had no regard

to the blood difeharged from the umbilical vefTels : but the

greater quantity returned by the veins, than fent out by the

arteries, ftill argues for the common opinion.

The kidneys in the foetus are <iompofed of different lobes,

which ferve to give us an idea of the kidneys being a congeries

of different glands ; thefe lobes being kept contiguous by the

external membrane, are preffed by the other vifeera, till at

length they unite.

We now come to conflder the creajure as a ruminant ani-

mal. There are no dentes incifores in the upper jaw ; but the

gums are fomewhat hard, abd the tongue rough. This rough-

nefs is occafioned by long (harp pointed papillae with which

whole fubftance of it is covered. Thefe papillae are turned

^ towards
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towards the throat ; fo that by their means the food, having

once got into the mouth, is not eafily pulled back. The ani-

mals therefore fupply the defe6l of teeth by wrapping their

tongue round a tuft of grafs; and fo, preffing it againftthc

upper jaw, keep it ftretched, aiid cut it with the teeth of the

under jaw; then without chewing, throw it down into the

cefophagus, which in thefe creatures confifts of a double roW

of fpiral fibres decufTating one another. All animals which

ruminate mufthave more ftomachsthan one ; fome have two,

fome three; our prefent fubjedf has no lefs than four. The

food is carried directly down into the firft, which lies upon

the left fide, and is the largeft of all ; it is called yaa-mp^ uen-i

triculus^ and by way of eminence. It is what is called

by the general name of paunch by the vulgar. There are nd

rugae upon, its internal furface ; but inftead of thefe there are

a vaft number of fmall blunt-pointed procefles,, by which thei

whole has a general roughnefs, and the furface is extended to

feveral times the fize of the paunch itfelf. The food, by the

force of its mufcular coat, and the liquors poured in here, is

fufiiciently macerated; after which it is forced up hence by the

cefophagus into the mouth, and there it is made very fmall by

maftication ; this is what is properly called che-wing the cud^ ot

rurnination ; for which purpofe the dentes molares are exceed-

ingly well fitted : for inftead of being covered with a thin

cruft, the enamel on them confifts of perpendicular plates,
^

between which the bone is bare, and conftantly wearing fafter

than the enamel, fo that the tooth remains good to extreme

old age ; and by means of thefe teeth the rumination is car-

ried on for a long time without any danger of fpoiling them.

After rumination, the food is fent down by the gullet into the

fecond ftomach; for the cefophagus opens indifferently into

both. It ends exactly where the two ftomachs meet ; and

there is a fmooth gutter with rifing edges which leads into the

fecond ftomach, from thence to the third, and alfo to the

fourth: hovcver, the creature has a power to dire6t it into

Ccc 3 '

,
whiefafc^
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which it will. Some tell us, that the drink goe s to the fe-

cond
; but that might be eahly determined by making them

drink before flaughter. The fccond ftomach, which is tho

anterior and fmallcr, is called reticul;um^ honey-

comby the bonnet

^

or king^s-hood. It confids of a great number
of cells on its internal furface, of a regular pentagonal figure,

like to a honeycomb.. Here the food is farther macerated ;

from which it is protruded into the third, called or oma-

/iim, i)ulgo the manypliesy becaufe the internal furface rifes up
into a great many plicae or folds, and Jiratnrn fiiperJiratumy

according to the length of this ftomach. Some of thefe plicse

are farther produced into the ftomach than others ; i e. firfl:

two long ones on each fide, and within thefe tvpo fhorter in

the middle, &c. There are numberlefs glandular grains like

millet-feeds difperfed on its plicse, from which fome authors

call the ftomach the millet. From this it paftes into the fourth,

whofe names are y-vyo-rpov abomafum, caille, or the 'redy which

is the, name it .commonly has becaufe of its colour. This

much refembles the human ftomach, or that of a dog ; only

the inner folds or plicae are longer and loofer ; and it may alfo

be obfervedjv that in all animals there is only one digeftive fto-

mach, and that has the fame coagulating power in the foetus

as the fourth ftomach in this animal ; whence this might not

improperly be called the only true ftomach. Caille fignifies

curdled

\

and hence the French have given that as a name to

this fou'rth ftomach, becaufe any milk that is taken down by

young calves, is there curdled. It is this fourth ftomach, with

the milk curdled in it, that is commonly taken for making run-

net; but after the bile and pancreatic juice enter, this coagu->

lation is not to be found', which fhews theufe of thefe liquors.

There are other creatures which ufe the fame food, that have

not' fuch a mechanifm in their digeftive organs. Horfes,

afles, &c. have but one ftomach, where grafs is macerated,

and a liquor for their nourifhment extradled, and the remain-

der
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der fent oi\t by the anus very little altered. From this diffe-

rent ftru£lure of the ftomach in thefe creatures, a rufninant

animal will be ferved with one third lefs food than another

of equal bulk: grafiers are fufficiently acquainted with this.

The reafon is, that ruminating animals have many and ftrong

digeftive organs ; all their food is fully prepared, and almoft

wholly converted into chyle : But a horfe’s ftomach is not fit-

ted for this; fo that he requires a much greater quantity of

' food to extra<fl the fame nourifhment.

The guts of thefe creatures are of a confiderable length iq

proportion to the bulk of the body ; and this confirms what

we^faid formerly on 'the fubje^f of the inteftines of a dog,

viz. that the length and capacity of the guts were different in

different animals, according to the nature of their food.
,

The duodenum is formed here much the fame way as in a

j
dog, and the general intention kept in view with regard to the

mixture of the bile and pancreatic lymph. The great guts here

hardly deferve that name, their diameter differing very little

from that of the fmall ones ; but to compenfate this, they are

much longer proportionally than a dog’s are, being convolu-

ted as the fmall guts are. The caecum is very large and long.

The digeftion of the cow, as well as fome other animals, is

accompanied with a peculiar kind of a(Stion called rumination ;

the intention of which feems to be, that the food may be fuf-

ficiently comminuted, and thus more fully afted upon by the

jftomach : for it is not oblerved that a calf ruminates as long

as it is fed only upon milk, though the aftion takes place as

foon as it begins to eat folid food. But it is to be obferved, that

as long as a calf feeds only upon milk, the food defccnds im-^

mediately into the fourth ftomach (which, as has been already

mentioned, feems only capable of performing the operation

of digeftion) without flopping in any of the firft three. The

rumination does not lake place till after the animal has eaten

a confiderable quantity ; after which ftie lies down, if fhe can

do



390 comparative anatomy.

do it conveniently, and begins to chew ; though the opcratiott

will take place in a ftanding pofture, if £he cannojt lie down.

In this i £lioo a b ill is obferved to rife from theftomach with

great velocity, almoft as if fhot from a muHiet. This ball the

animal chews very accurately, and then fwallows it again, and

fo on ahernarely, till all the food Ihe h!as eaten has undergone

this operation. This is eafily explained from the ftruflure of

the oefophagus, which has one fet of fibres calculated for

bringing up the grafs, and another for taking it down again.

By means of rumination, the cow extrads a much larger

proportion of nourifhment from her food, than thofe animals

which do not ruminate ; and hence fhe is contented with much

worfe fare, and fmaller quantities of it, than a horfe ; hence

ali'o the dung of cows, bemg much more exhaufted of its fine

parts than horle dung, proves much inferior to it as a Vnauure.

i iit lj)ken diffv rs not much either in figure or fituation from

' that ot a dog’s: but it is a little more firmly fixed to the dia-

phragm, there not being here fo much danger of this vifcus’s

being hurt in the flexions of the fpine. ,

The iiver is not fplit into fo many lobes in this creature as

eifher in n man or dog; which depends on the fmall motion

this creature enjoys in its fpine, which made fuch a divifion

necdlefs. This alfo confirms what I formerly advanced on

this head.

Their vefica urinaria is of a pyramidal fhapc. It/ is very

large, and more membranaceous ; for the urine of the fe crea-

tures not being fo acrid as that of carnivorous animals, there

was no fuch occafion for expelling it fo foon.
,

The male is provided with a loofe pendulous Jcrotumy and

confequently with vejiculafeminales* The female organs dif-

fer from thefe of a bitch, moftly as to the form of the cornua

uteri, which are here contorted in form of a fnail. In this, and

all uniparous animals, they contain only part of the fecun*

dines ; but in bitches, and 9ther multiparous animates, they

run
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run ftraight up in the abdomen, and contain the foetus them-

felves.

The iatuatibn of the heart is much the fame with that of

a dog, only its point is rather fharper ; In us, the heart

beating continually againft the ribs, and both ventricles going

equally far down to the conftitution of the apex, it is very ob-

t'ufe ; but here the apex is made up only of the left ventricle,

fo is more acute.

The aorta in this creature is juftly divided mto afcending 2ivid.

defcendlngy though this divifion is ill founded either in a dog

or man^ and it has certainly been from tnis fubje^^ that the

older anatomifts took their dcfcriptions when they made this

divifion ; for here the aorta divides into two, the afcendiug

and defcending.

, Of FOWLS In general.

The next clafs of animals we come to confider are 0^ the

feathered kind *, which are divided into the granivot ous

and carnivorous* But before we go on to confider the IpeciaU

ties in the vifcera of each kind, we muft obferve what both

fpecies agree in.

Fowls have a particular covering of feathers different from

all other creatures, but exactly well fuited to their manner of
‘ life; for it not only protedls them from the injuries of the

weather, but ferves them in their progreflion through that thin

aerial element in which they are for the moif part employed

;

and as fome fowls live much in the water, their feathers be-

ing continually befmeared with an oily liquor, keeps the water

from foaking into their fkins, and fo prevents the bad effects

which it wo^Id infallibly othcrwife produce.

Fowls
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Fowls have the ftrongeft mufcles of their whole body in-

ferted into their wings; whence by the way we may obferve,

that it is altogether irnpoflible for man to buoy himfelf up into

the air like birds, even though he had proper machines in

place of wings, tinlefs he were likewife provided with mufcles

Rrong enough for moving them, which he has not. In the

next place, their wings are not placed in the middle of their

bodies, but a good deal further forwards ; whence it would

at firft view appear, that their heads would be crefl, and their

.pofteriof parts moll depending when raifed in the arr: but

by ftretcKlng out their heads, which a6t upon the lever of a

long neck, they alter their centre of gravity confiderably ; and

alfo by filling the facs or bladders in the'infide of their abdo-

men with air, and expanding their tail, they conie to make the

pofterior part of their bodies confiderably higher; and thus

they fly with their bodies nearly in an horizontal fituation.

Hence we find, that if their necks are kept’from being ftretch-

ed out, or if you cut away their tails, they become incapable

of flying any confiderable way. The largenefs of the wings

in different fowls varies according to the occafions of the*

creature. Thus birds of prey, who muft fly a confiderable

way to provide their food, have large ftrong wings ; whereas

domeftre birds, who find their nourilhment almofl: every where,

have very fhort and but fnaall wings. Their tail is of ufe in

' aflifting to raife them in the air ; though the chief purpofe of

it is to ferve as a rudder in guiding their flight, whilft they ufe

their wings as we do oars in putting forward a boat. The

beft account of this manner of progreflion of fowls is given by

Alfonfus Borellus, in his treatife De Motu Animaliiim ; and

in the Religious^Philojopker we have Borelli’s doifrrine ftripped

in fome meafure of its matherhatical form. The pofterior extre-

mities are fituated fo far back, as to make us at firft think they

would be in continual hazard of falling down forwards when

they walk ; but this is prevented by their holding up their

heads
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heads and necks, fo as to make the centre of gravity fall upon

the feet ; and when they have occafion for climbing up a fteep

place, they ftretch out their heads and necks forward, efpe-

cially if they are fliort legged, the better to preferve properly

the balance of the body. Thus we may obferve a goofe en-

tering a barn-door, where generally there is an afcending ftep,

to. ftretchout its neck, ivhich before was raifcd, and incline

its body forwards. This is laughed at by the common peo«

pic, who afcribe it to a piece cf folly in the goofe, as if afraid

of knocking its head againft the top of the door.

Carnivorous animals are provided with ftrong crooked claws

for catching their prey : water-fowls ufe them for fwimming ;

and, principally for this purpofe, have a ftrong firm mem-
brane interpofed between the toes. There is a beautiful me-

chanifm to be obferved in the toes of fowls, which is of con-

fiderable ufe to them. For their toes are naturally drawn to-

gether, or bent, when thp foot is bent: thi§ is owing to the

fliortnefs of the tendons of the toes, that pafs over them,

which is analogous to cur heel : and that the toes are fet in

the circumference of a circle, as our fingers are : Hence,

when the foot is bent, the tendons muft confequently be

much 'firetched *, and, fince they are inferted into the toes,

muft of necefiity bend them when the foot is beat ; and

when Jthe foot is extended, the flexors of the toes are again
'

relaxed, and the toes therefore expanded. This isalfo of great

ufe to difterent kinds of fowls : thus the hawk defcending with -

his legs and feet extended, fpreads his talons over his prey s

^ and the v/eight of his body bending his feet, the toes are coa-

tracfted, and the prey is feized by the talons. This is alfo of

great ufe to water fowls : for had there beeai no fuch contri-

vance as this, they muft have loft as much way when they

pulled their legs in, as they hacLgained by the former ftrokc

;

tut, as the parts are ' now framed, whenever the creature

draws in its foot, the toes are at the fame time bent and

VoL. III. D-d d coAtra^cd
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contracted into lefs fpace, /o that the reiiftance made againft

the water is not near fo great as before: on the contrary,

when they Oretch their foot» their toes are extended, the

membrane between them expanded, and conTequently a great-

er rehiiance made to the water. Again, inch fowls as liv'e

moftly. in the air, or have occation to fuilain themfelves on

branches of trees in windy weather, and even in the night-

time when aflecp, while all their niuicles arc fuppofed to be

in a (late of relaxation ; fuch, I fay, have no more to do but

lean down the weight of their bodies, and their toes continue

bent without any mufcles being in adticn ; and u’henever

they would difentangle theirJelve.', they haife up t^heir bo-

dies, by which their foot, and conicquentiy their toes, arc ex-

tended.

The .roftrum, bill, or beak of fowls, is compofed of two

mandibulse, and, as i>n quadrupeds, the upper one has no

motion but what it poficlTes in common v/ith the head. But

parrots are an exception to this rule ; for they can move the

upper mandible at pleafure: this is exceedingly convenient, as

it enables them to lay hold of whatever comes in their way.

Carnivorous fowls have their beaks long, fliarp, and crooked

domehic fowls, fh;h as the hen kind. See. have ilrong fliort

beaks, commodicufly htted to dig up and break their food ;

the water-fowls, again, have long, or very broad fcoop-like

beaks, which is moft convenient for them. The fternum of

fowls is much larger proportionally than the human, and has

a ridge riling In its middle for the more commodious origin of

the mufcles that move the wings. It is alfo lefs moveable than

ours ; for had it been very moveable, a great deal of the force

employed for moving the wings v/ould at every contraiflion of

the mufcles have been loh, or elfe fome other mufcles muR

have come in play to ^keep the hernum firm ; but this addi-

tional weight would have been inconvenient for their pro-

greilion.

What
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What other things are mod remarkable In the ftru£ture of

the feveral vifcera, we diall confider in that common domef-

tic animal the cock or ben ; and afterwards obferve the diffe-

rence of^their vifcera chylopoietica from a carnivorous fowl.

The Anatomy of a COCK.

THOUGH this kind of birds lives upon food fomewhat fi-

UL milar to that of man, yet as they have no teeth to fepa-

rate or break down this food, we would expecff to find fome-

thing to compenfate the want of teeth, fomething remark- '

able in the orgajs of digeftion : we fhall therefore begin with

thefe parts. ^

'

The cefophagus of this creature runs down its neck, fome-v

what inclined to the right fide ; and terminates in a large,

membranous fac, which is the ingluvies or crop, where the

food is macerated and diffblved by :a liquor feparated by

the glands, which are eafily obfcrved every where on the in-

ternal furface of this bag. The effetd of this maceration may

be very well obferved in pigeons, who are fometimes in dan-

ger of being fuffbcated by the peafe, &c. they feed upooj

fwelling to fuch an immenfe bulk in their ingluvies, that they

can neither get upwards nor downwards. If it be a favourite

fowl, it migh^ be preferved by opening the fac, taking out

the peafe, and fewing up the wound.

The food getting out of this fac, goes down by the remain-

ing part of the cefophagus into the ventriculus fuccentiiriatus

^

or infundibulum Peyeri^ which feems to be a continuation of

the gullet; it has feveral glands, for feparating a liquor to di-

lute the food’ ff ill more before it comes into the true ftomach.

or gizzard, ventriculus callofus. The gizzard confifts of two

very ffrong mufcles covered externally with a tendinous apo-

neurofis, and lined on the infide by a very thick firm mem-

brane, which we evidently difcover to be a produdidn of the

I) d d 3 cuticula.



39^ COMPARATIVE ANATOMY.

cyticuja. This might have been proved in fome mcafurcJ

a priori^ from obfcrving, that this membrane, which in

chicks IS only a thin flight pellicle, by degrees turns thicker

and flronger the more attrition it fuffers : but there is no ' o-

th(pt animal* fubflance, fo far as we know, which grows more'

hard and thick by being fubje£led to attrition, except the cu-

ticula.—Hence may be drawn fome kind of proof of _what I

have fdmtimes affirmed concerning the tunica villofa of the

flomach and inteftines in thejiuman body, viz. that it was in

part a continuation of the epidermis ; nay, all the hollow

' parts of the body, even arteries, veins, &c. feem to be lined

with a production of this membrane, or one analogous to it.

The ufe of the Internal coat of the ftomacli of fowls is to de-

fend the more tender parts of that vifeus from the hard grains

and little ftones thefe creatures fwallow. The ufe of the giz-

zard is to compenfate for the want of teeth ; and it is well

fitted for this purpofe from the great ftrength it poflefles.

The digefliion of thefe animals is performed me^i'ely by at-

trition, as is evinced by many experiments -, and it is further

affifted by the hard bodies they fwallow. We fee them daily

take down cpnfiderable numbers of the moft folid little rugged

flints they find ; and thefe can ferve for no other purpofe than

to help the trituration of their'aliments*. After thefe pebbles,

by becoming fmooth, are unfit for this office, they are thrown

up by the mouth. Hence fowls that are long confined, though

ever

* Spalanzani has found, thkt pebbles are not at all neceffary to the

trituration of the food of thefe animals. He does not, however deny,

that when put in motion by the gaflric nmfcles, they are capable of

producing fome cffeCf on the contents of the ftomach
; but is inclined

to believe, that they ar e not fought for and feleCted by defign, as ma-

ny fuppofe, but bccaufe they frequently happen to be mixed with the

food. See Differtations relative to the natural hiilcry of animals and

Vegetables.
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ever fo well turn lean for want of thefe ftones to help

their digeftion^ But this was put’ beyond all difpute by Mr
Tauvry, who. gave a piece of m^tal to an oftrich, convex

on one fide, and concave on the othar» but carved on bdth;

and opening the creature’s body fome time after, it ws found,

that the carving on the convex fide was all obliterated, while

the engraved chart<5ler remained the fame as before on the

concave fide, which ww not fubjefted to the ftomach’s pref-

fure : this circumftance could not have happened had digef-

tion been performed by a msnftrUum, or any other way what-

'foever *, but may be eafily folved by ailoifing a Ample mecha-

nicle preflure to .take plac$. ' We are, lio'ifever, by no means

to conclude from this, gs fome have .too ralhly done, that in

the human body digeftion is per&rmed by Ample attiition

;

otherwife we may, with equal ftrength of reafon, by as good

arguments drawn from what is obferved in fifhes, prove that

the aliments arc difiblved in our ftomachs by the adlion of a

menfiruum. But this method of reafoning is very faulty ; nor

can it ever bring us to the true folution of any philofophical or

medical problem. It is very plain, fince the ftrudlure of.the

parts of the human ftomach are fo very different from that of

this creature, that it is foolifh and unreafonable to imagine

both of them capable of producing the fame effects. At each

end of the ftomach, there are as it were two particular facs of

a different texture from the reft of the ftomach, not confifting

of ftrong mufcular fibres *, they feem to be,receptacles for the

ftones, (efpecially at the end which is fartheft from the ori-

fice), while the digefted aliment is protruded into the intef-

tines.
‘

The duodenum begins near the fame place at which the

oefophagus enters -, yet notwithftanding the vicinity of thefe

two tubes, the aliments are in no danger of getting out
before they are perfectly digefted, by reafon of a protuberance,

Qvfeptum medium^ between the orifices 5 and in thofe creatures

' . who
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•who have fuch a ftrong mufcular ftomach, it is a matter <jf

great indifference whether'the entry of the oefophagus or pylo-

rus be higheft, provided that the entry from the oefophagus

does not allow the food to regurgitate, fince the force of the

ftomach can eafily protrude it towards the duodenum. This

gut is moftly in the right fide, and hangs pendulous in their

abdomen, having its two extremities fiaed to the liver. The

dii^us choledochus enters near its termination, wher^ it mounts

up again to be fixed to the liver ; and left, by the contraction

of the inteftines, the bile fhould pafs over without being inti-

mately blended with the chyle, that duct enters downwards,

contrary to the courfe of the food, and contrary to what is

obferved in any of the animals we have yet mentioned. But

ftill the general intention is kept in view,“in allowing thefe

juices the faireft chance of being intimately blended with the

food.
,

'

The /mailgilts are proportionally longer than thofe of carni-

vorous birds, for the general caufe already affigned. At the

end of the ilium they have two large intejiina catca^ one on each

fide, four or five inches long, coming offfrom the fide of the

reeftum, and afeending ; and we find them containing part of

the food : Thefe ferve as refervoirs to the fawres j which j after

fome remora, there regurgitate into what foon becomes the

re^lum ;
which, together with the excretories of urine and or-

gans of generation, empties itfclf into the common cloaca.

The fmall inteftines are connected by a long ioofe mefen-

tcry, which has little or no fat accompanying the blood veffels,

there being no hazard of the blood’s being flopped. The pan^

creas in the creature lies between the two folds of the duode-

num, and fends two or three du<fts into this gut near the

biliary duff.

The fplccn is here of a round globular figure, fituated be-

tween the liver and ftomach ;
and between thefe and the back-

bone it enjoys the fame properties as in other animals, viz.

large
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large blood-velTels, &c. All its^ blood is fent into the vena

fortarum, and has a perpetual ccnquaiTatlon. It has no excre-

tory, as far as we know. Their liver is divided into two e-

qual lobes by a pellucid membranej running according to the

length of their body : and hence v,re may obCcrve, that it is

not proper to that bowel to lie on the right fide ;
which is (1*11

more confirnied by what we obferve in fifhes, where the great-

eft part of it lies in the left fide.

The fhape of gallbladder is not much different from

that of quadrupeds; but is thought to be longer in proportion

to the fi^e of the animal, and is farther removed from the liver.

The principal diftbrence to be remarked in the heart} is the

want of the valvula tricufpidcsy and their place being 1 appli-

ed by one fiefhy flap.

The lungs are notloofe within the cavity of the thorax, but

fixed to the bone all the way ; neither are- they divided into

lobes, as in thofe animals that have a large motion in their

fpine. They are two red fpongy bodies, covered with a mem-

brane that is pervious, and which communicates with the

large veflcles or air-bags that are dlfperfed over their Whole

abdomen ; which veucles ferve two very confiderable ufes.

The one is to render their bodies fpeciflcally light, when they

have a mind to afeend and buoy themfelves up v/hen. fl.ying, by

diftending their lungs with air, and alfo ftraiten their trachea

arteriat and fo retain the air. Secondly, they fupply the place

cf a mufcular diaphragm and ftrong, abdominal mufcles
;
pro-

ducing the fame elfc^s on the feveral contained vifeera, as

' ihefe mufcles would have done, without the inconveniency

of their additional weight ; p.nd conducing as much to the ex-

clufion of the egg and faeces.

When we examine the upper end of the trachea^ we obferve

a rima glottidis with mufcular fldes, which may a(ft in prevent*

ing the food or drink from palling into the lungs; for there

is no epiglottis

}

as in man and quadrupeds.
'

The



400 COMPARATIVE ANATOMY)

The trachea arteria, near where it divides, is very much
contracTced

; and their voice is principally owing to'this ’coarc-'

tttion. If you liften attentively to a cock crowing, you will

be fenfible that the noife does not proceed from the throat,

but deeper ; nay, this very pipe, When taken out of the body,

and cut off a little after its divifion, and Mown into, will

make a fqueaking noife, fomething likathe voic« of thefe crea-

tures. On each fide,' a little higher' than this contraftion, ^

there Is a mufcic arifihg from their fiernum, which dilates the

trachea. The cartilages, of which the pipe is compofed in

this animal, go quite round it ; whereas in men and quadru-

peds they are difeontinued for about one fourth on the back-

-part, and the intermediate fpace is filled up by a membrane.

Neither is the trachea fo firmly attached to their vertebra as

in the other creatures we have examined. This ftru^iire we

lhall find of great fcrvice to them, if we confider, that, had the

fame ftru^lure obtained in them as in us, their breath would

have been in hazard of being topped at every flexion or twill-

ing In their neck, which they are frequently obliged to. This

we may be fenfible of by bending our ncqks confidcrably on

one fide, upon which we fhall find a great ftraitnefs and difli-

culty^of breathing ; whereas their traohea is better fitted for

following the flexions of the neck by its loofe connection to

the vertebrae.

In place of a mufcular diaphragm^ this creature has nothing

but a thin membrane connefted to the pericardium, which fe-

parates the thorax and abdomen. But bc^des this, the wliolc

abdomen and thorax are divided by a longitudinal membrane

ot mediaftinum conn'eded to the lungs, pericardium, liver, fio-

mach, and to the fat lying over their ftoraach and guts, which

is analogous to an omentum^ and fupplies ks place.

The lymphaticfyftem in birds confifts, as in man, of lafleal .

|ind lymphatic veflels, with the thoracic du<5l.

'

Thc^

p



COMPARATIVE ANATOMY, 401

The la£^eal? indeed, in the ftrI(E):eft Tenfe are the lymphatics

of the intedines ; and, like the other lymphatics, carry only 1

tranfparent lymph ; and inftead of one thoracic du£l:, there

are two, which go to the jugular veins. In thefe circum-

ftances, it would feem that birds differ from the human fubje<Sl:,

fo far at leaft as we may judge from the diffl^tion of a goofe^

the common fubje^l of this inquiry, and from which the fol-

lowing defcription is taken.

The la£teals run from the inteffines upon the mefenteric

veflels : thofe of the duodenum pafs by the fide of the pan-

creas ; afterward they get up the cseliac artery, of which the

fuperior mefenteric is a branch. Mere they are joined by the

lymphatics of the liver, and then they form a plexus which

furrounds the caellac artery. Here alfo they revTeive a lym-

phatic from the gizzard, and Toon after' another from the

lower part of the cefophagus. At the root of the cceliac artery

they are joined by the lymphatics from the glandulse renales,

and near the fame part by the lafteals from the other /imall

inteffines, which vcffels accompany the lower mefenteric

artery ; but, before they join thole from the duodenum, they

receive from the re<ffum a lymphatic, which runs from the

blood veflels of that gut. Into this lymphatic fome fmall

veflels from ' the kidneys feem to enter at the root of the

cseliac artery. The lymphatics of the lower extremities

probably join thofe from the inu^sines. At the root of the

cseiiac artery and contiguous part of the aorta, a net work is

formed by the veflTels above deferibed. From this net* work

arife two thoracic du«ffs, of which one lies on each fide of

the fpine, and runs obliquely over the lungs to the jugular

vein,' into the infide of which it terminates, nearly oppofite to

the angle formed by the jugular and fubclavian vein. The

thoracic du(ff of the left flde is joined by a large lymphaiic,

which runs upon the oelophagus. The thoracic ducts arc

joined by the lymphatics ot'the neck, and probably by thole dk

Vql hi. E c e
,

t
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the wings where they open Into the jugular veins. Tlie

lymphatics of the neck generally conlift of two large

branches, on each fide of the neck, accompanying the blood-

veflels
; and thefe two branches' join near the lower part of

the neck, and form a trunk which runs clofe to the jugular

vein, and opens into a lymphatic gland; from the oppofit'e

fide of this gland a lymphatic comes out, which ends in the

jugular vein.

On the left fide, the whole of this lymphatic joins the

thoracic du£l: of the fame fide: but, on the right fide,

part of it goes into the infide of the jugular vein a little above

the angle ; whilfi: another joins the thoracic du(5l, and with

that du£l forms a common trunk, which opens into the in-

fide of the jugular vein, a little below the angle which that

vein makes with the fubclavian. This fyfieni in birds differs

moft from that of quadrupeds, in the chyle being tranfparent

and colourlefs, and in there being no vifible lymphatic glands,

neither in the courfe of the ladteals, nor in that of the lym-

phatics of the abdomen, nor near the thoracic du6ls.

The kidneys lie in the hollow excavated in the fide of the

back-bone, from which there is fent out a blullh coloured canal

running along by the \S\tvas deferenSy and terminating

dircdlly into the common cloaca. This is the iirefer, which

opens by a peculiar aperture of its own, 'and not at the penis.

Fowlshaving no vefica urinaria

y

fame authors thought that they

never paffed any urine, but that it went to the nourifiiment of

the feathers : but thisds falfe ; for that whitifh fubffance cover-

ing their greenilh fseces, and which turns afterwards chalky,

is their urine. Let us next confider the organs of generation

of both fexes, and iirfl: thofe of the male.

d he tejiicles are fituated one on each fide of the back-bone;

and are proportionally very large to the creature’s bulk. From

thele run out the vaja feminifera \ at firft: ffraight ; but after

they recede farther from the body of the teiUclc they ac-

quire
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qUire an undulated or convoluted form, as the epididy-

mis in man. Thefe convolutions partly fupply the want of

vejic'uyfemihales They terminate in the penis, of which the

cock has two, one on each fide of the common cloaca point-

ing direftly outwards. They open at a diftance from each

other, and are very fmall and fiiort ; whence they have efcap-

ed the notice of anatomifis, who have often denied their exif-

tence. In birds there is no proftate gland. This is what is

chiefly remarkable in the organs of that male.
'

The racemus vitellorum, being analogous to the oVaria in the

human fubje^t, are attached by a proper riiembrane to the

back-bone. This is ,very fine and thin, and continued down

to the uterus. Its orifice is averfe with refpei^t to the ovaria ;

yet notwithflanding, by the force of the Orgafriius venereusy it

turns round and grafps the which in its paflage through,

this duifl: called the infundibulum

^

receives a thick gelatinous

liquor fecreted by certain glands. This, with what it receives

in the uterus, compofes the white of the egg.' By this tube

then it is carried into the uterus. The fllell is lined with a

membrane; and in the large end there is d bag full of air,

from which there is no outlet.

The uterus is a large bag, placed at the end of the infundU

bulimy full of Wrinkles on its infide *, here the egg is completed,

receiving its laft involucrum, and is at lafl: puihed out at an o-

pening on the iidc of the common cloaca* From the teftes in

the male being fo very large in proportion to the body of the

creature, there muft neceflarily be a great quantity of femen

fecerned ;
hence the animal is falacious, and becomes capable

of impregnating many females. The want of the veficulefe*

minales is in fome mealure fupplied by the convolutions of the

vafa deferenfisLy and by the fmall diflance baween the fecerning

and excretory organs. The two penes contribute alfp verjr

much to their fiiort eoitian ; at which time the opening of thef

Ee e % c- .
^ ^ uterw^
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uterus into the cloaca is very mucli dilated, that the effect of

the femen on -the vitelli may be greater.

A hen will of herfelf indeed lay eggs ; but thefe are not

impregnated, and yet they appear entirely complete.

' I come now to confider the nutrition of the fcetufes of ovi-

parous animals, and (hall give a fhort hiftoryof an egg, and of

the changes brought on it by incubation. To fave the perpe-

tual repetition of my being alTured of the truth of each fa^t by

repeated obfervations, I have to obferve once for all, that un-

lefs where I exprcfsly confefs I had no opportunity, or negle<5t-

ed to examine them, I confider myfelf obliged to give ocular

demonftraiion of what I aflert.

1. The fliell of an egg becomes more brittle by being expo-

fed to a dry heat. 1

2. The (hell is lined every wherewith a very fliin, butfome-

what tough, membrane j which, dividing at or very near to

the obtufe end of the egg, forms a fmall bag, where air only

is contained. ,

*

3.. In a new-laid egg, this folliculus appears very little, but

becomes larger when the egg is kept.
'

4. The albumen, or white of an egg, is contained in concen-

trical membranes, but is not all of the fame confidence i

for the exterior part of it is thin, and diffufes itfelf almoft like

water when the membranes are broken ; whereas its anterior

part is more vifeous.

5. The white of an egg can make its way through the fhell,

as appears from its wading by keeping, efpecially if expofed

to gentle heat.

6. The globular vitellus or yolk would feem to he no other

than a liquor inclofed in a membrane ; becaufe, whenever the

membrane is broke, it runs all out ; and is fpecifically heavier

than the white.

* y. The chalazje are two white fpongy bodies, riling very

fmall from the eppolite fides of the membrane of the yolk, but

gradually
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gradually become larger as they are ftretched out from it in

an oblique diredlion with regard to the two ends of the egg.

8. If we compare the chalazse to the extremities of an axis

paffing through the fpherical vitellus» thisfphere will be com-

pofed of two unequal portions, its axis not paffing through its

centre ; confequently, fince it is heavier* than the white, its

fmaller portion mufc always be uppermoft in all pofitions of

the egg.
' "

'

9. The yellowiffi-white round fpot, called cicatricuhy is

placed on the middle of the fmaller portion of the yolk 5' and

therefore rauft (by § 8.) always appear on thefupenor part of

the vitellus.

10. The cicatricula Teems to be compofed of feveral circles

of different colours ; and in a fecundated egg, contains the

embryo or chick. See Malpighi

1 1 Eggs, whole obtufe ends are all rubbed over with lin-

feed-oil, or luch other fubftances as block up fmairpores,arc

as fit for bringing forth chickens, when incubated by a hen^

, as other egs are.

I did not make the experiment ; but can give a voucher,

whofe fcrupulous candour, with fincere good wiflics and en-

deavours for the improvement of phylic in this place, num-p

bers muft be acquainted with ; I mean my father ; who be-

fmcarcd eighteen eggs in the manner mentioned; then having

put a mark on them, he fet them, with the like number of

other eggs, under three hens, who brought out thirty-fix

chickens, not one egg of the wliole number failing.

^12. After incubation, the folliculus aeris ‘is gradually ex-

tended ; till, near the time of the exclufion of the chick, it

occupies, as near as I could judge, more than a third of the

cavity of the fhell,

13. The

* JDc Ovo Ineujbati
‘ .f ' 1
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13. The extended folllculus does/ttot collapfe, npon being

cxpofed to the prefiTure of the atmorphere, after incubated eggs

aife opened

14. By incubation the albumen becomes thinner and more

turbid, eTpecially on its upper part near the air*bag, where it

is alfo firft confumed : and it is afterwards diminilhed towards

the fbarp end of the egg, till at 1 aft nc thing of it is left except

a white cretaceous fubftance at the lower part of the fheil.

15. As the part of the white neareft to the cicatricula is

wafted, its membrane and the cicatricula ftill approach nearer,^

till they become contiguous, This membrane of the albumen

is what is commonly called the chorion,

16. Some time before the albumen is quite confumed, what

remains Of it is placed at the lower part of the egg; and there-

fore the yolk is interpofed between it and the membrane which

immediately contains the foetus. Sec § 9. and 10,

17. The white of a fecundated egg is as fweet and free from

corruption, during all the time of incubation, as it is in a new

laid egg.

I taftedi fmelled, and fwallowed the whites of eggs during

all the ftates of incubation, both when they were raw and boil-

ed, and conftantly found as juft now deferibed *, and therefore

cannot imagine how Bellini f could affirm it to have g heavy,

abominably ungrateful tafte, a {linking fmell, and not only to

occafioD, when fwallowed, a troublefome lenfation in the fto-

mach

It is fqmewhat out of my fphere to inquire how this additional

^ir gets into the folliculus : but if any are curious enough ta make

this inquiry, I would recommend to thennf to obferve how this fol-

liculus diftends and keeps ftretched in an exhaufted receiver of an

air-pump ; to exhauft the air gradually out of the fhell, while it

iands expofed to the atmofphere, both while the folliculus is en-

tire, and after it is broke, obferving always the rifing or falling of

the mercurial gage ; to confider §11. and 1 3. ; and to confult Bel

;

lini de Mot, Cord. prop. ix. and Hale s Staticks',

t De Motu Cord, prop vL
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macli and guts, but to prove purgative. He mud unluckily

have examined none but fubventaneous eggs : which is further

confirmed by defcription of the fmall particles in the coliquat-

ed albumen, that reflecl light fo drongly as the eye cannot

bear it ; which I faw in fome fubventaneous eggs, but could

not obferve in any that were impregnated.

18. According to Bellini f, the colliquated white always bei-

comes incapable of coagulation byjheat *, but in the trials I made*

it frequently did coagulate, though I found the fuccefs ofthis

experiment very uncertain : the only general rule I could fix

was, that, before the 9th or loth day of incubation, the thin-

ner white did not coagulate ; but after that, it frequently did*

19. Very foon after incubation, the volume of the yolk ap-

pears cncreafed : and, by its rifing then nearer to the upper

part of the egg, we may conclude tliat its fpecific weight de-

creafes.

20. The yolk becomes pale and more fluid for fome time,

efpecially on the fide next to the chick, where its bulk -alfo

foonefl: increafes ; but afterwards the membranes of the yolk

turn firmer and ftronger, and the liquor in them is lefs in

quantity, and becomes more vifcous,

21. As the chick, increafes, the yolk is depreflcd in the mid-

dle ; and is foon brought into a form fomething like to a horfe-

llioe, in the middle of which the chick is lodged.

22. The yolk remains frefii and uncorrupted all the time

of incubation, and is always coagulable.

23. Not long before the exclufion of the chick, the whole

yolk is taken into its abdomen.

24. The whole albumen and vitellus are not confumed by

the chick: for fome part of the humours of the egg efcapes

through the (hell, and is not fupplied by any thing from with-

out j as evidently appears by an egg’s becoming fo much fpc-

cifically
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cifically lighter, astp fwim in water after incubation, tliougli

3t funk in it when recent. ~
,

25v The chalazse remain long without being coufiderablf

changed, unlefs that they are brought nearer to each other by

the crefeent form of the yolk ; at laft they degenerate into a

dry chalky fubftance.

26. The cicatricjila very foon is enlarged by incubation

;

and, being buoyed up on the top of the yolk to the fuperior

part of the egg, it is placed very near to the air-bag ; and

when both increafe, they become contiguous,

27. The cicatricula is called amnios, when it becomes large,

^ and containi the colliquamentum or liquor in which the chick

Is imraerfed.

28. The quantity of the colliquamentum,gradually Increa-

fes till the 15th or i6th day of incubation ; on the i8th, it is

all confumed ; and, in the three following days, fcarce any

moifture can be obferved on the internal furface of th,e amnios.

29. The liquor of the amnios is more clear and tranfparent

than the colliquated white ; its tafte is more fait, and it has no

obfervable fmcll. Its confiftence is at firft a little vifeous, then

it becomes more fluid, and afterwards turns a little ropy again.

I can fay nothing of' the particular times when It does or

does not coagulate by heat : for it is in fo fmall quantity du-

ring the greater part of the time of incubation, that one can

fcarce gather as much in a fpoon as is fit to make any experi-

ment with : and when all the egg is boiled hard, it adheres fo

clofely to the white, that it is fcarce poflible to diftinguilh the ,

one from the other. Malpighius *, fpeaking of the egg between

the 14th and 19th day, fays, “ That this thin diaphanous li-

quor of the amnios was fometimes forced, by boiling, into a

white tafly fubifance f’ which my trials alio confirmed*

The

• Pe Ovo Incubata
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3®. The allantois and its contained urine are to be feen in

-an egg, as well asdn the fecundines of viviparous animals f,

31 Though the heart is among the hrft pans of the chick

' that can be diftinguilhed, yet the umbilical^ veirds are feen

much about the fame time that the heart is obferved.

I did not enquire into this faff ; but have two very good

vouchers for its truth, Harvey J and Malpighius §.

32. The umbilical vefTels gradually difperfe their branches

iupon the amnios, upon the vitellus, and upon the membranes

of the al’ii nen :^The extremities of the much greater num-

ber being immerled into the white, are extended proportion-

ally as it is coll iqu ate d.

33 . Near to the end of incubation, the umbilical vellels be-

gin to (lirivel atid decreafe, till at the exclufion they are very

imalh

34. The embryo Is feen in an egg at firR in the form of a

fmall worm : then its carina or fpine, with the large promi-

nences, that afterwards fliew themfelves to be the brain and

eyes, appear; the other bowels (eem hanging from the fpine ;

the chafm of the mouth difeovers itlelf ; the extremities fprout

out; the vifeera are gradually covered with the integuments;

and atiaft the beak, nails, and feathers are leen ; after which,

all the parts become ftronger and firmer, the proportional

bulk of the head decreafing.
’

'
,

For the particular times when all thefe changes are thus

orderly brought about, confult Fabricius ab Aquapendente,

Hapvey, and Malpighius.

35. After all the parts of the chick are formed, it is always

found lying on the fide, with its neck greatly bent forward,

the head being covered with the upper wing, and the beak

placed between the thighs.

. VoL.III. Fff 36. Whea

f Malpig. Append, de Ovo Incub. tab. vii,

J De General. Animal, exercit. l6. and 17.

I De Ovo Incubato.
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36. When the (hell is opened after the chick is large and

f^rong, it may be feen to bounce and fpurn, fomctimes opening

its mouth,wide, efpecially if it is ftirred or pricked.

37. i hemouth, oefophagus, and ingluvies, are always found

moin- ; but never contain any quantity, of liquor that can be

collt^fed or will run our in drops.

38. The bulbous glandular part of the cefophagus immedi-

at^y above the ftomach, or what Peyer calls the infundibulum^

and the Ifomaqh. are full of a liquor, in the youngeft chick we

can diffcsff, and continue full the whole time of incubation;

neither infundibulum nor hrmach having yet got the tendinous

jSrmn^is they have in adults ; nor can we oblerve the dry pelli-

cle which is fo cafily fej^arated from thefe parts in hens.

39 I his liquor ot fht iiqmach is at firft thin and more wa-

tery ; afitiwards it becomes curdy; and at laft refembles

a greyilh widte mucus, unlefs that fome part of it frequent-

ly is coloured yellow or green by a mixture of bile. It always

coagulates, by boiling, into a firm yellowifli white fubftance.

40. The quantity .jf faeces was not large in the great guts

qf any chickens 1 opened before exclufidn.

41. A little time before the exclufibn, the chick may fre-

quently he heard making the fame piping found that hatched

chickensmake. in three eggs, which were all 1 opened in this

ftate, the beak of the chick had perforated the membrane of

the fljlliculus aeris.

42. The fhell at the obtufe end of the egg frequently ap-

pears cracked fome time before the excluhon of the chick.

43. The chick is fometimes obferved to perforate the fhell

with its beak ; but in ihofe I faw tumbling but of the fhell,

was broke otF irregularly, at the place where the membrane

pf thefolliculus aeris was joined to it.

44. After the exclufion the yolk is gradually wafted, be-

ing conveyed into the fmall guts by a fmall du<ft, its metn-

brancs

CoH^ment. in Anat. Ventrlcul’. GailHn*
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'

fej'anes gradually contt*a£l themrelves, and the du£l becomes

' iliorter. On the tenth day after excliiflon, the vitellus was

no larger than a fmali pin*head/and the du£l was fcarce one-

twcntleth part of an Inch long.

I

From this hiftory of the egg and of incubation, 1 (hall en-

deavour to deduce the manner in which the colliquated white

is taken in by the chick.
^

Authors generally feem tO agree, that the oviparous fcetusj

while very young, receives its nnurifhmcnt by the navfel; but

feveral of the beft reputation have been of opinion, that after-

wards it is conveyed by the mouth. 1 fhall examine the ar-

guments they ufed in proof of this, and then fliall liibjoiii

fome negative reafons which they have not noticed.

Bellini* has deferibed the cicatricula, orfacetdus dmnii

the chalazae firft formed in the back of the hen } to which,>

according to him, the vitellus is afterwards joined, and thd

vi'hite is acquired as they pafs down the oviduct. He fays

the chalazse are compofed of numerous canals, Which open

into the amnios, and lend out their roots into the cavity of

the yolk, and mto the white. It is eafy to conceive what con-

fequences may be drawn from this delcription, by thofe who

affert the nourilhmenc to be carried by the mouth, viz. That^

here are direfl palTages into the cavity where the chick is,

which can take up the liquors no other way than by the

mouth*

The arifwer to this obfervation is the fame as has been made

to the other fa£ts already quoted fro'n this author. I deny that

the facailus amn'ii is formed before the vitellus; on the contra-

ry, the vitellus is evidently to be feen before the cicatricula or

chalazse can be difeerned. Next, 1 deny the chalazse (if they

are canals) to have the leaft communication with the amnios,

at any time, or in any ftate of the egg, otherwife than as they

F f f 2 ar?!

* De Mot, Cord, prop* ix.
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are both adhering to' the membrane of the vitcllus upon
which> or within which, no particular fibres, no canals, are

rtretched to the ckatricula, livery one has it in his power to

examine thefc fa£fs. If then the are denied, the confe-

quences cannot be admitted.

Since there are no canals paiEng through the yolk, that O'-

Pen into the faccus colllc^uamenti^ and the cicatricula comes to

be placed on the upper part of the yolk, and contiguous to

the air-bag (§ 26.), it is evident, that the liquor amnii muft be

furnifhed by the chick, which being covered with feathers,

having no mammae, bladder of urine, or large falivary glands,

can only i'upply it by the htanches of the umbilical vefiTcls

fpread on the amnios.

Harvey * affirms, that a liquor rs found in the mouth and

Ingluvies of the chick^- which he concludes to'be the trolliqua-

mentum or liquor amnii, from their refemblance^ from ih«

quantity of the contents of the fioraach *, from the chick’s be-

ing feen to open its mouth j and from the necellity creatures

are in of fwallowing, or of forcing back by vomiting, what-

ever is introduced to the root of their tongue.

As to the refemblance, I do not fee how the comparifon can

be made, fince the liquor in the mouth and crop is in fuch

afmall quantity, (§ 37.)* But fuppofe that a fufficient quantity?

was colleffed, the -two liquors agreeing in feveral properties

would not of itfelf be a fufficient proof of their being the fame j

and if, for argument’s fake, the liquor in the crop was granted

to be in a very large quantity, and to agree in every property

with that 'in the amnios, i: wouki'certainly appear in the fame

form for fome time in the ftcmach ; whereas it is always

found vci}y different there in the larger foetus (§ 39.) \ and

Harvey confeffes us much in this place : thej,efore it may be

concluded, that it does not go down into the fldmach.

* De Gencrat, Animal, exercit. 58.
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If ever any thing like faeces has been feen in the crop of

chickens, as has been alledged by fome, it might be no more

than the yellow or green»coloured fubftance brought up from

the ftomach, (J 39.)

The quantity of the contents of the ftomach and inteftines

may be accounted for from § 38, applied to what was faid on

viviparous animals.

Though creatures that refpire are under a neceflity ofeither

{wallowing, or forcing back by vomiting, whatever is intro-

*duced beyond their fauces, ! cannot think it fhould be thence

concluded that a foetus is under the fame neceflity ; for, as it

does not exercife refpiration, it will fufter no inconvenience

by a liquor lodging near to the glottis
;
whereas creatures that

breathe cannot allow any fubftance to remain there without dan-

ger of the glottis being flopped, or of fuch fubftances falling

down the trachea, either of which would be of bad confe-

quence ; which the creature prevents, by forcing fuch fub-.

fiances out of luch a dangerous lituari^n.

But to enforce the negative of the colliquamentum pafling

by the mouth, obferve, mat there are only three days in wiiich

this paflage can moft probably be luppofed to happen, whicl>

are from the 15th to the i8ih day of incubation: for before

the 15th, the quantity of the liquor amnii is encreaflng, which

is n.o great fign of its being 1 wallowed
j and after the i8th

this liquor is not to be feen, {vid .§ 28 ) If, then, the liquor

amnii were all fwallowed between the 15 th and 1 8th days, the

ftomach ought to be fuller at this time, and its contents ihould”

be thinner, more pellucid, &c. like to the colliquamentum

which f certain does not happen- Befides, if we fuppofe

the power ofdigeftion, fo ftrongas to expel this liquor as fafl:

as it is taken dov/n in thefe three days, it would certainly fol^

low, that this powerful digeftion continuing in the three fuc-

ceeding days, while there is no liquor to be fwallowed, the

ftomach ought to be quite emptied
j which every one who

opens
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opens /^Omac])s of chickens at this time \vill fee ir is not*

And, laftly, as a more direa proof ftill againft Harvey, I broke
the fhells of feveral incubated eggs, while the colliquamentum
was in large quantity, and before the amnios was opened, I

faw the chickens open their mouths very wide feveral times,

but could not obferve the q uantity of the liquor in which they

iay at all leflencd. I afterwards carefully dilTe^fed the chic-

kens, and found no other than the common fmall quantity ini

the crops, and the ordinary curdy mucus in theftomachj which

feems to me a demonfiration that they do not fwallow,

, After fuch convincing proofs, it will be needlefs to make
any application of the arguments in the former part of this

cfTay to this lubjedl ; and therefore I fhall only defire the read-

er to compare the pofture of a chick, and of a hen while fhe

fwallows liquors, that they may fee the pofture of the chick^s

Beck to be moft unfavourable to the fuppofition of deglutition

being performed ; and then lhall conclude with a very fhort

hiftory of incubation, aligning what I imagine to be the moil

probable reafons of the leveral appearances.

By the heat of the hen, or of ftoves equal to it, aflifted

poffibly by the action of the air contained in theyc^/Z/Vw/^/j

aeris {§ 2. 3. 12.) the albumen becomes thinner, efpecially

where it is moft expofed to thefe forces 14.) ; and the vi-

tellus in the fame manner becomes fpecifically lighter (§ 19.),

and therefore readily lifes in 'the white. And as, by being di-

vided into two unequal portions by its axis the chalazae, it pre .

fents the fmaller portion to the incubating heat at firft, (§ S.

9.) ; fo the change in conrequence of incubation being fooneft

and moft produced here 20), and the cicatricula being en-

larged at the fame time, the fmaller portion of the yolk be-

comes much lighter 5 and therefore is buoyed up to the fu.»

perior part of the egg i whereby the foHiculus and tha

jncmbianes of the cicatricula become contiguous when they

enlarge (§ 26.), and the vucUus can never be in haprd of com-

prefBng
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preiHng tlie tender embryo ; and the umbilical veflels are fitu«

ated fo as to have their extremities immerfed in the liquors

that firh undergo the proper change, for heing imbibed by their

oritices, {§ .2.)—The incubation continuing, the white is dill

more and more colliquated, and the umbilical veflels are pro-

portionally extended, the veins to abforbit, and the arteries to

throw out any particles that are unfit for the chick till they

are farther prepared, but efpecially to diiive forward the li-

quors in the veins, as was explained in the account of the vivi-

parous animals, (§ 20.)—When the white in the upper part of

the egg is exhauided, its pnembranes become contiguous to the

amnios, {§ I5.}i and thereby the membranes involving the

foems, becomes fufficiently.ftrong to refill the motions of the

chick, when its eafe or fafety prompt it at any time to ipurn.

:—The powers of incubation above-mentioned, allitted by the

pulfation and conquafTarory motions of the numerous umbili-

cal vefTels fpread 011 the yolk (§ 32.), dlfTolve that humour

more, and render fome part of it fine enough to be taken up

by the Imall extremities of the umbilical vein, fome of which,

penetrate its membrane : by which the liquor at iafl becomes

thicker (§ 20.) ; and the membrane, being iivpait emptied, will

more eafiiy yield to the weight of the chick ; and is prelled

into the form of a horfe-flioe (§ 21.), while the net-work of the

vefTels extended on this membrane renders it ftronger and

firmer.—Thefolliculus aeris not only afiifis in colliquating the

albumen *, but, when the humours of the egg come to occupy

a lefs fpace, by efcaping through the fliell (§ 24.) and by being

changed into the folid fubftance of the chick, the folliculus

enlarging (§ 12.), keeps the chick and humour fteady, with-

out danger of being difordered and broke, by the motions of

the egg. Branches of the umbilical vefTels being diflributed

to the amnios (§ 32.), the arteries will pour out their liquor^

into its cavity in greater quantity than the veins can take then^

pp, as long as the fqetus is weak; but whenever the foetus be-
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comes ftronget^, and confequendy the abforbcnt power of the

veins increafes, they will take up the fluid of the amnios fafter

than the arteries pour it in, and its quantity will be diminilhed

till it is quite exhaufted, {§ 28 and 29 )—This abrorption will

go on moi;e fpeedily in proportion alfo to the umbilical velTels

being left diftended with albumen, whereby there is lefs re-

flftance to the progreflive motion of the abforbed liquors ;

which probably is the reafon of the colliquamentum being all

taken up between the 15th and i8th days,—By the conflant

circulation and renewal of all thefe humours of the egg, they

keep frcfli and uncorrupted in a fecundated egg. (§ 17. and

22.) ; but corrupt fbon in a fubventancous one, or in fuch^

whole foetus dies in the time of incubation,—Wherever veflels

are not fufliciently filled, they contrai^f themfelves ; and there-

fore the albumen being exhaufted in the laft days of incuba-

tion, the umbilical veflTels gradually fhrivel (§ 33.), which pre-

vents the danger of an haemorrhage when the chick is fepara-

ted from its membranes. But as the white is not fufiicient at

this lime fully to fupply the chick, the yolk is taken into its

body (§ 23.) i and being there prelTed, it is thrown gradually

by the proper du(ft: (§ 23. and 44,) into the guts to fupply that

d^fedf.—“The velTels and glands which open into the alimenta-

ry tube feparate at leaft as much liquor as will moiften it; and

the ftomach, having no callous ftrong cruft on its internal fur-

face {§ 38.), will feparate more than it can do in the adult ; and

in the mean time the glands of the infundibulum poui out a li-

quor that is always thicker as the chick increafes, till it becomes

a very thick white mucus ; And therefore the contents ot the

Aomach of the foetus in the egg mufirhavc the appearance deferi-

bed (J 39.), aqdwill be flowly pafling ofi* into the inteftines.——

i

The fhell at the obtule end of the egg becoming more brittle,

by being lo long expoied to a dry heat (§ i ), and the mem-

branes lofing iheir tougbnefs when their moifture is exhaufted,

tbe chick very eafily tears t^em, and breaks off that end of the

- * fbeU.
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iliell, to make its way into the common atmofphere. ^The

mother having nq juices prepared within her body to give to

the chick for food after it is hatched, and its organs for taking

in and digefting aliment being for fome time too weak to fup-

ply it fufficiently with nourifliment, the vitellus is made to

fupply thefe deficiencies, till the chick is fufficiently confirmed

and ftrong (§ 44. ) 5 after which it is no longer the fubje£t of

my prefent inquiry.

After having obferved the consents of the abdomen and

.thorax, we next proceed to examine the parts about the neck

and head.

Thefe creatures, as was obferved of fowls in general, have

no teeth, home, indeedj have an appearance of teeth ; but

thefe are only fmall procefles or ferrse rifing out from the man-

dible, without any focket, &c. which would have been needlefs,

as they fwallow. their food entire. But their tongue is made

fomewhat firm, left it ftiould be hurt by the lharp points of

the grain on which they feed. It is of a triangular figure^

and pointed before; and as by their d.pending pofture ihcir

meat is in hazard of failing out of their mouths, to prevent

this, there are leveral fmall pointed papillse ftandingoui upod

their tongue and palate, wiih their points inclined backwai ds,

allowing an eafy paflage to the food, but hindering it to re-

turn.

We have here no velum palatinumi uvulae ot epiglottis

;

and in

place of two large holes opening into the noie, there is only a

long narrow rima furnilhed with ftrong inufcles ; and a fimilar

rima fupplies the place of a glottis. I'he creature has a power

of ftiuiting both at pleaiure : the nature of their food feems

not only to exempt them from the hazard of its getting into

the nofe or trachea, but its lharp poinu would. hurt an uvula,

or epiglottis. Hence we fee with what difficulty they fwallow

dough or other fort of food that can be cafiiy moulded into

any form. When we examine the upper cud of the trachea,

VoL. IH. G g g we
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we obferve a rima g^ottidis with mufcidar fides, which majr

act in preventing the food or drink from pafling into the lungs,

for thi^re is no epiglottis, as in man and quadrupeds.

V\\Q\r crniiium h more cellular and cavernous than ours.

By this means their heads are light, yet flropg enough to refift

external injuries; for the enlarging of the diameter of hones

contributes to their '{trength. By this cavernous cranium

the organ of fmelling is fuppofed to be confiderably enlarged;

and farther, ^Us^ing birds, as is obfervcd by Mr Ray and Mr.

Derham, have the cavernous ftruclure of the brain ftill

more‘ obfervable : and we are told that the cavity of the

tympanum communicates with the cells ; but this, I am apt

to believe, fo far as 1 could find from diiTeftion, is rather found-

ed on theory than matter of faff. Their brain is cover-

ed with the common membranes, but its external fiirfacejs

not formed into fo many gyrae or convolutions as ours. Its

anterior part is quite folid, of a cineritious colour, and fo far

refembles the corpora Jlriata as to give rife to the olfaflory

nerves. The whole -of it appears to us as imperfe^l, and

we can fcarcely determine whether there be any thing ana-

logous to a third or fourth ventricle : neither the corpus cat*

lofiim^ fornix^ nates

^

or tejies^ See. can be obferved here;

which parts therefore cannot 'be imagined as abfolutely necef*

fary for the fun<5fionsof life, lince we find thefe creatures per-

form them fufficiently well. We may perhaps think they ferve

a particular ufe in man, who is a rational creature ; but then

quadrupeds enjoy them in common with men. Thele protu-

berances, Sec, feem rather to depend on the different difpoli-

tion of the feveral parts, being varioufly connected and meet-

ing in different diie^lions indifferent places, than their being

abfolutely neceffary for any particular ule ; and the ules that

have been affigned to different parts of the brain by authors,

feem to have no other foundation than the authors fancy. I

have already owned my ignorance of the ules of the particular

parts of the brain, fo I Ihall not pretend to giVe realons for

their
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tbeir beins difFc-renr ir> difff'rent animals All animals reem to

agree in this, that the cerebrum has always hoUows and vacui*

ties in it. »

Their organ of fmelling is very large, and well provided

with nerves ;
hence they h <ve this lenfation very acute. Ra-

vens and other birds of prey give a fare proof of this, by their

being able to find out their prey, though concealed from their

light, and at a confiderable difiance.

Thole birds that grope for their food in the waters, mud,

&c. have large nerves, which run quire to the end of their

bills, by which they find out and diftinguilh their focid.

The anterior part of their eyes (inftead of having the fclerotic

coat contained, fo to make nearly a fphtre as in us,) turns

all of a fudden fiat ; fo tiiat here the fclerotic makes hut halfa

fphere; and the cornea riles up afterwards, being a portion of

a very fmall and diftincl fphere * lo that in thefe creatures there

is a much greater difference between the fclerotic and cornua

than in us. Hence their eyes do not jut out of their heads,

as in man and quadrupeds. 'As moll: of thefe creatures are

continually employed in hedges and thickets, that thejr eyes

might be fecured from thefe injuries, as well as from too much,

light when fiying in the face of the fun, there is therefore a

very elegant mechanifm in their eyes. A membrane rifes

from the internal canthus, which at pleafure, like a curtain,

can be made to cover the whole eye ; and this, by means of a

proper mufcle that rifes from the fclerotic coat, and paffing

i:ound the optic nerves, runs through the mufculus ociili attollens

(by which however the optic nerves are not comiprefTed), and

palpebra, to be -inferted into the edge of this membrane.

Whenever this mufcle ceafes to a£l, the membrane by its ovtrn
\.

elafiicity again difeovers the eye. I'his covering is neither

pellucid nor opaque, both which would have been equally in-

convenient; but, being fomewhat tranfparent, allows as many

rays to enter as to make any object juft vifible, and is (ufficient

to direct them in their progreffion. By means of this mem-
G g g Zs brane
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brane if is that the eagle is faid to look at the fun. Quadrupeds
alfo, as we mentioned before, have a imall membrana niRitans,

Betides, all fowls have, another particularity, the ufe of
which I think is not fo well undcrftood ; and that is, a long-

ifh black triangular purfe, rifing from the bottom of their

eye juft at the entry of the optic nerve, and ftretched tout into

their vitreous humour, and perhaps u gives fome threads to the

cryftalline. To this the Fi ench (who, as far as I know, were
the firft who to<;k notice of it in their difietftions before the

Royal Academy) gave the name of boiirfe ncire. It may poffi-

bly ferve to luffocate lome of the rays of light, that they may
fee objects more diftin£lly without hurting their eyes. It has

a connection wiih the vitreous, and Teems td be joined alfo to

the cryftalline, humours. If we fuppofe it to have a power

of contraction, (which may be aS' well allowed as that of

the iris), it may fo alter the pofition of the vitreous and cryf-

talline humours, that the rays from any botly may not fall per-

pendicularly upon the cryftalline ; and this feems to be necelTa-

ry in them, fince they cannot change the figure of the anterior

part of their eye fo much as we can do : and as this animal is

expofed often to too great a number of rays of light, fo they

have no tapetum, but have the bottom of their eye wholly

bfack on the retina ; and in cpnfequence of this, fowls fee ve-

ry ill in the dark.

They have no external ear ; but in its place a tuft of

very fine feathers covering the meatus auditorius^ which eaftiy

allows the waves of found to pafs them, and iikevvile prevents

duft or any infeCl from getting in. An external ear would

have been inconvenient in their pafiage through thickets, and

in flying, ^c. A liquor is separated in the external part o£the

ear, or meatus audiioriuSy to lubricate the paflage, and farther

prevent the entrance of any infeCts, &c. The membrana tytm*

^ani is convex externally ; and no mufcles are fixed to the

bones of their ear, which are rather of a cartilaginous cQnftft-*

cncc :
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ence : Any tremulous motions imprelTed on the air are* com*

municated in thefe creatures merely by the fpring'and eladici-

ty of thefe bones; To, probably, the membrane is not To ftretch-

ed as in the human ear by mufcles. The femicircular canals

are very diftin^t, and eafily prepared.

The ANATOMY of a CARNIVOROUS BIRD.

WScome next to birds of prev, ^nd for an example fhalt

take a flannel or fmall h iwki TKe principal diffe-
'

fence to be obferved in them, is in ».heir chylopoietic vifccra,

which may be accounted for from rheir duTerent way of life.

Immediately under their clavicles, you will obferve the oeTo*

phagus expanded into their ingluviesy which is proportionally

iefs than in the granivorous kind, fince their food does not

fwell fo much by maceration : and for the fame reafon, there

is a lefs quantity of menftruum to be found here.

They have alfo a ventriculus fuccenturmtus, plentifully ftored

with glands, fituated irnmediately above their ftomach, which

we fee here is thin and mufculo-mcmbranous, otherwife than

in the granivorous kind : and this difference, which is almoft

the only one we fhall find between the two different fpecics of

fowls, is eafily accounted for from the nature of their food,

which requires lefs attrition, being eafier of digeftion than

that of the other kind ; neverthelefs, it feems requisite it

fhould be ftronger than the hum?4n, to co.npenfate the want

ofahdominal mufcles, which are here very thin.

The fame mechanifm obtains in this creature’s duodenum^

that we have hitherto obferved. As being a carnivorous ani-

mal, its guts are proportionally fhorterthan thofe of the grani-

vorous kind : for the reaion firft given, viz. Its food being more

liable to corrupt, therefore not proper to be long detained in

the body ; and for that reafon it has no intejlina caca^ of which,

the other fowls have a pair. The dilference in their wings,

beaks^
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beaks, ami daws, are obvious | and have been already in fomc

meaiure obferved.

The ANATOMY of AQUEOUS ANIMALS.

I. AMPHIBIOUS.

Aqueous animals are generallv divided into fuch as

have lungs, and luch as want them.. The firfi ipecies

differ fo inconfidcrably from an ox, or any other quadruped,

that a few obfervations may befufficient to gi ve an idea of their

internal I'trudui e ; for this purpofe, we Ihall fir!i examine that

fpecies of them which moft refernblcs man in the internal

Ifrudurc,
,

the tortoife.
*

TORTOISE. The covering of this animal is compofed of

a (hell fo remarkably hard and 6rm in its texture, that a load*

cd waggon may go over it, without hurting the fhell or the a«

nimal within it. In the young animal, this Ihell grows harder

in proportion as its contents expand ; and this creature never

changes its fhell, as fome others do : hence it was neceffary for

it to be compofed of different pieces ; and theie are more or

lefs diftind: in different animals. Its feet are fmall and weak;

and are exceedingly flow motion.

It has neither tongue nor teeth ; to make up for which, its

lips are fo hard as to be able to break almoft the hardeft bo-

dies.

The alimentary canal very much refembles that of the form-

er 'clafs. -
,

'

The principal difference is in the circulation of the blood.

The heart has two dihin(ff auricles, without any communica-

tion : and under theie, there is the appearance of two ventricles

limilar in ihapeto thofeof the former clafs: but they may becon-

fideredas one cavity; for the ventricle fends out not only the pul-

pionary iartery , but likewife the aorta ; for; there is a palTage in the

feptum
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feptum, by which the veotricles communicate freely, and the

blood pafles from the left into the right one From the aorta

the blood returns into the right auiicle, while that from the

pulmonary artery returns' to the left auricle, from 4 hich it is

fent to the left ventricle &c fo that only a part of the blood

is fent to the lungs, the relt going immediately into the aorta ;

hence the animal is not under the necellity ot breathing fo

often as otherwife it would be.

Biood- vejjels From the bafe of the right ventricle goes out

the pulmonary artery and aorta. I'he pulmonary artery is

fpent upon the lungs. The aorix may be 'aid to be three in

number: for tne aorta finiltra alcends th»ough the pericardi-

um in company with the pulmonary artery ; and atterwards

turns down, and fends off a confiderable branch, which fplits

into two ; one of which joins the right aorta, while the other

is diftribuied upon the liver, dcmiach, inreftines, &c. What
remains of this aorta runs to the kidneys and pofterior extremi-

ties ol that fide An aorta-defccndens, &c. after piercing the

pericardium, runs down and communicates with the branch

already mentioned, is difiributed upon the right kidney and iu-

ferior extremity, and alfo upon the bladder and parts of gene-

ration. An aorta afeendens, after getting out of the pericar-

dium, fupplies the fore legs, neck, andhead^ The blood of

the fuperior part of the body returns to the right auricle by

two jugular veins, which unite after perforating the pericar-

dium. From the inferior part, it returns to the fame auricle

by two large veins ; one on the right fide receives the blood from

the right lobe of the liver ; the other on the left fide receives the

blood from the left lobe, and alfo a trunk which correfponds

with 'he inferior vena cava in other animals. The pulmonary

veffeis run in the left auricle in the common way.'

Abforbents. The abforbent fyftem in the turtle, like that in

the former clafs, confifts of ladleals and lymphatics, with their

common tfuaks the thoracic dudts ; but differs from it in ha-

ving
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vinp no obvious lymphatic gUnds on any parts of its body, not*

plexus formed at the termination in the red veins.

The

/

ci<7^c2/x accompany the blood-velTcls upon the mefentery,

and form frequent net works acrofs tliefe veffels : near the root

of the mefentery a plexus is formed, which communicates

with the lymphatics coming from the kidneys and parts near

the anus. At the root of the mefentery on the left fide ot the

fpine, the lymphatics of the fpleen join the la£teals ; and im-

mediately above this a plexus is formed, which lies upon the

right aorta. From this plexus a large branch arifes, which

pafTes behind the right aorta to the left fide, and gets before

the left aorta, where it aflifts in forming a very large rccepta-

culum, which lies upon that artery.

From this receptaculum arife the thoracic dufts. From its

right fide goes one trunk, which is joined by that large branch

that came from the plexus to the left fide of the right aorta,

and then pafTes over the (pine. This trunk is the thoracic du£l:

of the right fide; for having got to the right fide of the Ipine,

it runs upwards on the infide of the right aorta, towards the

right fubclavian vein; and when it has advanced’a little above

the lungs, it divides into branches, which near the fame place

are joined by a laige branch, that comes up on the outfide of

the aorta. From this part upwards, thofe vcfiels divide and

fubdivide, and are afterwards joined by the lymphatics of the

neck, which like wife form branches before they join thofe from

below. 8o that between the thoracic du£t and the lympha-

tics or the fame fide of the neck, a very intricate net-work is

formed ;
from which a bianch goes into the angle between the

jugular vein and the lower part or trunk of the fubclavian.

I his branch lies therefore on the ir.fide of the jugular vein,

whilft another gets to the outfide of it, and feems to terminate

in it, a little above the angle between that vein and the fub-

clavian. -

Into
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Into the above-mentioned receptacuium the lymphatics of

the ftomach and duodenum likewife enter. Thofe of the duo-

. denum run by the fide of the pancreas, and probably receive lym-

phatics from it, and a part of thofe of the liver. The lymphatics

of the flomach and duodenum have very numerous anafto-

mofes, and form a beautiful net-work on the artery, which

they accompany. From this receptaculum likewife (befides

;the trunk already mentioned, which »goes to the right fide) two

other trunks, nearly equal in fize, arife ; one of which runs

upon the left fide, and the other upon the right fide of the left

aorta, till- they come within two or three inches of the left fub-

clavian vein : where they join behind'^ the aorta, and form a

number of branches .which are afterwards joined by the lym-

.
jihatics of the left fide of the neck *, fo that a plexus is here

formed as 'well as upon the right fide. From this plexus'a

branch iflTues, which opens into the angle betweeri the jUgular

and fubclavian vein.

SERPENT AND CROCODILE. The circulation In thefe

is fimilar to that of the turtle ;
but we find only one ventricle.

The blood goes from the right auricle to the ventricle which

fends out the pulmonary artery and aorta; the blood from the

pulmonary artery returns to the left auricle, that from the

aorta going to the right auricle, and both the auricles open-

ing into the ventricle.

FROG AND LIZARD. Thefe differ from the former ani-

mals, in having only one auricle and ventricle : and befides,

the ventricle fends out a fingle artery, which afterwards fplits

into two parts ; one to fupply the lungs, the other runs to all

' the reft of the body : from the lungs and from the other parts

the. blood returns into the auricle.

VOL. III.' n. FISHES.H h h
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IT. FISHES.

OF tbefe we mav flrft obfe^rve, that they have a very ftrong

thick cuticle^ covered with a great number of fcaies, laid one

on another like tiles on houfes. This among other argu-

ments is fuppofed to prove the human epidermis to be of a

fquamous llru^liire ; but the fcales refemble the hairs, wool^

feathers, &c. of the creatures that live in air; and below thefe

we obferve the proper cuticula and cutis.

The generality of fishes, particularly thofe fhaped like the

cod, haddock, &c. have a line running on each fide. Thefe lines

open externally by a number of dudts, which throw out a mu-
cous or flimy fubftance, that keeps the fkin foft and clammy,

and feems to lerve the fame purpofe with the mucous glands

or du£ls which are placed within many of our internal organs.

In the next pHce, thefe creatures have neither fuperior nor
^

inferior extremities, as quadrupeds and fowls; for their pro-

greflion is performed in a different way from either of thofe

fpecies of animals : for this purpofe they are provided with,

machines, properly confifting of a great number of elaftic

beams, connefled to one another by firm membranes, and with

a tail of the fame texture ; their fpine is very moveable to-

wards the pofierior part, and the ftrongeft mufcles of their

bodies are inferred there. Their tails are fo framed as to con-

tract to a Yiarrow fpace when di awn together td either fide, and

to expand again when drawn to a It/'aight line with their bo-

dies ; fo, by the alliitance of this broad tail, and the fins on

their fi.ies, they make their progreflion much in the fame way'

as a boat with oars on its lides and rudder at its ftern. The

perpendicular fins fituated on the fuperior part of their body,

keep them in aquilibno. hindering the belly from turning up-

permoft: which it would readily do, becaufe of the air-bag in

the abdomen rendering their belly fjpecifically lighter than

their
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their back ; but by the reiiftance rhefe fins meet with when in-

clined to either fide, they are always kept with their backs

uppermoft.

The beft account of this matter, we have in the treatife be-

fore mentioned, viz. Borelli de 'dotii dnintalium^ cap.

It may be next obferved, that thefe creatures have nothing

that can De called a neck, fince they feck their food in an hori-

zontal way, and can move their bodies either upwards or

downwards, as they have o^ccalion, by the contra^lion or dila-

tation of the air-bag; a long neck, as it would hinder their

progrefiion, would be very diladvantageous in ^he element

they live in.

The abdomen is covered on the inferior part with a black-

coloured thin membrane refembling our peritoneum. It is

divided from the thorax by a thin membranous partition,

which has no mufcular appearance ; fo that we have now feea

two difierent forts of animals that have no mufcular diaphragm.

Thefe creatures are not provided with teeth proper for

breaking their aliment into fmall morfels, as the food they ufe

is generally fmall filhcs, or other animals that need no tritu-

ration in the mouth, but fpontaneoufly and gradually difiblve

into a liquid chyle. ' Their teeth ferve to grafp their prey, and

hinder the creatures they have once catched from efcaping

again. For the fame purpofe, the internal carrilaginons bafis

of the branchiae, and the two round bodies firuated in the pofie-

rior part of the jaws, have a great number of tenter- hooks fix--

cd into them, in fuch a manner as that anysthing can eaiily get

down, but is hindered from getting bark; The water that is

necefiarily taken, along with their food in too great quanti-

ties to be received into their jaws in deglutition, pafiTes between

the interftices of'the branchiae and the flap that covers them.

The compreflion of the water on,the branchiae is of confidcr-

ablc ule to the animal, as we (hail explain by and by.

H h h z The
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The (^fophagns in thefe creatures is very fliort, and fcarcely

ciiftinguifhed from their ftomach*, and their food lies almoft

equally in both. The ftomach is of an oblong figure. There
arc commonly found fmall fifties ftill retaining their natural

form in the ftomach of large ones; but when touched, they

melt down into a jelly. From this, and the great quantity of

liquors poured into their ftomachs, we may conclude, that di-

geftion is folely brought about in them by the diflblving power

of a menftruum, and that no trituration happens here.

lihe guts of thefe animals are very fhort, making only three

tur-ns ; ihe laft of which ends in the common cloaca for the

faeces, urine, and femen, fttuated about the middle of the in-

ferior part of their bodies.

To that fubftance which I caU pancreas^ fbmc give the name
j

of intejlimila caca : it confifts of a very great number of fmall

threads, like fo many little worms, which all terminate at laft

in two larger canals, that open into the firft gut, and pour in-

to it a vifeous liquor much about the place where the biliary

duffs enter. That kind of pancreas formed of intejiinula c^ca

is peculiar to a certain kind of fifties ; for the cartilaginous,

broad, and flat kind, as the fkate, foie, flounder. See. have

a pancreas refembling that of the former clafs of animals.

Their inteftines are connefled to the back bone by a mem-

brane analogous to a mefentery.

Their liver is very large, of a whiVifh colour, and lies almoft

wholly in the left fide, and contains a great deal of fat or oil.

The gall-- bladder is fituated a confiderable way from their

liver ; and fends out a canal, the cvftic duel, which joins with

the hepatic duff juft at the entry into the gut. Some fibres are

ftretched from the liver to the gall-bladder ; but no body that I

know of has hitherto difeovered any cavity in thefe cords : fo

in this animal it fhould feem impoliible that the bile can be

carried into the gall-bladder in the ordinary way ; and confe-

qucntly
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quently it muft either be fecreted on the Tides of that fac, or

regurgitate into it from the canalis choledcchus •.

fpleen is placed near the back-bone, i and at ^ place

where it is Tubject to an alternate prefTurc from the conftric-

tion and dilatation of the air-bag, which is fituated in the

ncighboui'hood. Since, in all the different animals we have dif-

Te(fl:ed, we find the fpleen attached to Tome part that may give

k a conqualfation ; as in the human Tubject and quadrupeds, it

is contiguous to tl>e diaphragm ; in fowls, it is placed between

the back-bone, the liver, and ftomach ;
in filhes, it lies on

the faccus aerius : and fince we find it fo well ferved with

blood-veflels, arid all its blood returning into the liver ; we

muft not conclude the Tpleen to be an inutile pondiis^ only to

Terve as a balance to the animal pro ceqiiihhrioy but particular-

ly defigned for preparing the blood for the liver.

The only organs cf generation in this animal are two bags

fituated in the abdomen uniting near the ppdex. Thefe in the

. male are filled with a whitifti firm fubftance called the milt

;

and in the female with an infinite number of little ova clufter-

ed together, of a reddifti yellow colour, called the'Vi?^'. Both

thefe at fpawning-time we find very much diftended ; whereas

at any other time tile male organ can fcarcely be diftlnguifhed

from the female ; nor is there any proper inftrument in the

male for throwing the feed into the organ of the female,

as in other creatures. I lhall not take upon me to deter-

mine the way whereby the female fperm is impregnated *, but

we find that the fpawii of frogs confifts of fmall fpecks

wrapped up in a whitifti glutinous liquor j thefe- fpecks are

the rudiments of the young frogs, which arenourilhed in that

liquor

* Here we may make the fame^emark as upon the biliary dudfs of

fowls, viz. that hepato-cyftic dudts exift in the one as well as the

other. This, for example, is very obvious in the falmon, where large

' and diftind duds run from the biliary duds of* the liver, and open

into the gall-bladder.
_

'
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liquor tilhhey are able to go in fearch of their food*. In the

lame Way, the ova of fifhes are thrown our and depofited in

the fand, the male .being for the moft part ready to impreg-

nate them, and they are hatched by the heat pf the fun. It

is curious enough to remark with what care they feek for a

proper place to depofite their ova, by fwimming to the ihallow,

where they can better enjv^y the luii’s rays, and (hun the jaws

of other large tilhes. The nver-riihes, again, fpawn in fomc

creek free from the hazard of the impetuous Urea in But whe-

ther this mixture be brought about in fi hes by a (imple appli-

cation of the genitals to each other, or if both of them throw

oui rhcii hqu 'rs at the fame time in one place, and thus bring

about the delired mixture, it is not ea(y to di lermine; the

latter, I think, feems moft probable. Thtfe creatures are fo

Ihy that we caiint.'i ealily obferve thrir manner of copulation,

and we arc conlcquentlv bu? little acquainted with their na-

tural hiftory. • f rogs, it is very evident, do not copulate ; at

Icaft no farther than to ajlow both fexes an opportunity of

throwing theii <perm. Early in the Ipring thje uiale is found

for fevcral days in clofe contaft upon the back of the emale,

with his tore-legs round her body in iuch a manner that

makes it very difficult to f parate them, but there is no com-

munication. At this time the female lays her fpawn in fpme

place that is moft fecure, while the male emits his ipe'rm upon

the female ipawn.

After raffing np the blaik peritoneum in fifties, there comes

in view an oblong white membranous bag, in which there is

nothing

* Spallanzani has found, that the eggs of frogs, toads, and water

newts, are not fecundated in the body of the fe.Tiale ; that the male

emits his femen upon the fpawn while it is flowing from the female;

and that the foetus pre-exiHs in the body of the temale : but whether

impregnation takes placi in the fame manner in fifhes, he has not yet

been able to determine, though he feems to think it probable. Sec

DilTertadons relative to the Natural Hiftory of Animals and Vege-

tables, Vol. II*
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nothing contained bur a quantity of elaftic air. This is the

fwimmtng bladder: it lies dole to the back-bone ;,aad has a

ftrong malcular coat, whereby it can cootrad itfelf. By

contracting this bag and condenling the air within it, filli

can make their bodies fpecincally heavier than water, and lb

readily fall to the bottom; whereas the mufcular fibres ceafing

to aCt, the air is again dilated, and they become fpecific^ily

lighter than water, and fo fwim above. According to the

different degrees of contraction and dilatation of this bladder,

they can keep higher or lower in the water at pleafure. Hence

flounders, foies, raia or Ikate, and I'uch other fifiiesas want this

fac, are found always groveling at the bottom of the water ; it

is owing to this that dead fifh (unleTs this membrane has been

previoufly broken) are found fwimming on the furface with

their bellies uppermoft; for the back bone cannot yield, and

the diftended fac is protruded into the abdomen, and the

back is confequenily heavieft at its upp^r part, according to

their poflure. There is here placed a glandular fubdance, con-

taining a quantity of red blood; and it is very probab : that

the air contained in the fwimming-bladder, is derived from

this fublUnce. From the anterior part of the bag go out

VNOproceJfes ov appendices
y
which, according to the gentlemen of

,

the French academy, terminate in their fauces: Inavariety of

other fifKes we find communications with fome parts of the

alimentary canal, particularly ihe oefophagus and ftomach.

'I he falmon has an opening from the fore-end of the air-bag

into the Osfophagus, which is lurrounded by a kind of mufcu-

lar fibres. The herring has a funneldikc paffage leading from
the bottom of the flomach into the air-bag, but it is not de-

termined whether the air enters the air-bag by this opening, or

comes out by it: the latter, however, feems to be the more
probable opinion, as the glandular body is found in all filhes,

whereas there are feveral without this paffage of communi-
cation. But in fome filhes, as the cod and haddocii, 1 never

could
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could find out this communication, either by tracing them,

pouring in mercury or water, &c. I put, it is true, a probe

through them : but then with the fame ftrength I could have

put it through the fides of the procelTes.

At the fuperior part of this bag there are other red-coloured

bodies of a glandular nature, which are connected with the

kidneys. From them the ureters go down to their infertion

in the veficA urinaridt which lies in the lower part of the ab-

domen ; and the urethra is there produced, which terminates

in the podex.
,

Thefe laft-mentioned parts have not hitherto been obierved

in fome fpecLes of fifh ; whence authors too haftiiy denied

them in all. Thefe creatures have a membranous diaphragm^

that forms a fac in which the heart is contained. It is very

tenfe, and almoft perpendicular to the i^ertebrte.

The heart is of a triangular form, with its bafe downwards

and its apex uppermoft ; which fituation it has becaufe of the

hranchicc* The heart has but one aurkle^ one ventricle, and

one great artery. The, fize of the auricle and that of

the ventricle are much the fame ; the, artery fends out nume-

rous branches to the branchiae or gills. And what is rather

curiouS| this artery, inftead of fupporting all parts as in the

frog, is diftributed entirely upon the gills, every branch ter-

minating there, and becoming fo extremely fraall as at laft to

efcape the naked eye.

The hranchiee lie in two large flits at each fide of the

head, and feem to be all that bears any analogy to lungs.

Their form is femicircular ; they have a vaft number of

red fibrillx handing out on each fide of them like a fringe,

and very much refemblc'the vane of a feather. '1 hefe bran-

chiae are perpetually fubjeft to an alternate motion and pref-

fure from the water ; and we may here remark, that we have

'not found any red blood but in places fubje<5t to this' alternate

preflure. This obfervation will help us iaexplaining the adlion

of
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liie lungs upon the blood. Over gills there is a large

flap alJowing a conamunicatioo -xtcrnalJy ; by which the wa-

ter they are obliged to take into their mouths with their food

finds an exit without pafling into their ftomach : it is owing

to thefe flaps coming fo far down, that the heart is faid com-

monly to be fituated in their heads. The blood is colle6led a-

gain from the gills by a vaft number of (mail veins, fomewhat

in the fame manner as in our pulmonary vein ; but inftead of

going back to the heart a fecond time, they immediately unite

and form an aorta defeendens without the intervention of an

auricle and ventricle.
,

Hence a young, anatomift may be

puzzled to find out the power by which' the blood is propelled

from the gills to the diffei ent parts ofthebody ; but the diffi-

culty will be confiderably leffened when we confider the man-

ner in which the blood is carried through the liver from the

inteftines in man and quadrpueds. The aorta in fiffies fends

off branches which fupply all the parts of the body excepting

the gills. From the extremity of thofe branches the blood re-

turns to the heart fomewhat in the fapie manner as in the for-

mer clafs of animals ; only there are two inferior venae cayse,

whereas the for'oer has but one.

Abforhentfyjiem in Fijhes.
' We fhall take the Haddock as a

general example : for the other fifhes, particularly thofe of

the fame fhape, will be found in general to agree with it.

On the middle of the belly of a haddock, immediately be-

low the outer fkin, a lymphatic veffel runs upwards from the

anus, and receives branches from the parietes of the belly, and

from the fin below the anusc near the head this lymphatic

paffes between the two pectoral fins; and having got above

them, it receives their lymphatics. It then goes under the

fymphyfis of the two bones which form the thorax, where it

opens into a net-work of very large lymphatics, which lie clofe

to the pericardium, and almoft entirely ffirrounds the heart.

,This^et-work, befides that part of it behind the heart, has a

VoL. III. I i i largf
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large lymphatic on each fide, which receives lymphatics from

the kidney, runs upon the bone of the thorax backwards, and

when it has got as far as the middle of that bone, it fends off

n large branch from its infide to join the thoracic du(fl. After

detaching this branch, it is joined by the lymphatics of the

thoracic fins, and foon after by a lymphatic which runs upon

the fide of the fifh. It is formed of branches, which give it

a beautiful penniform appearance.

Befides thefe branches, tiiere is another deeper fet which

accompanies the ribs. After the large lymphatic has been join-

ed by the above-mentioned veffels, it receives lymphatics from

the gills, orbit, nofe, and mouth. A little below the orbit,

another net-work appears, confiding in part of the veffels a-

bove defcribed, and of 'the thoracic duff. This net-work is

very complete ; fome ofdts veflels lie on each fide of the muf-

cles of the gills
; and from its internal part, ^ trunk is fent

put which terminates in the jugular vein.

The laifteals run on each fide of the mefentcric arteries, a-

naftomofing frequently acrofs thofe veffels. The receptaculum

into which they enter is very large, in proportion, to them;

and confifts at its lower part of two branches, of which one

lies between the duodenum and ftomach, and runs a little way

upon the pancreas, receiving the lymphatics of the liver, pan-

creas, thofe of the lower pact of the ftomach, and the la£Ieals

from the greateft part of the fmall inteftines. The other

branch of the receptaculum receives the lymphatics from the

reft of the alimentary canal, The receptaculum formed by

thefe two branches lies on the right fide of the upper part of

the ftomach, and is joined by fome lymphatics in that part,

and alfo by fome from the found and gall bladder, which in

this filh adheres to the receptaculum. This thoracic duff

takes its rife from the receptaculum, and lies on the right fide

of the cefophagus, receiving lymphatics from that part ; and

running up about half aq inch, it divides into two du£ls, one
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which paiTes over the oefophagus to the left fide, arid the

other goes fira/ght upon the right fide, pafies by the tipper

part of the kidney, from which it receives fome fnriall branches,

and foon afterwards is joined by a branch from the large lym-

phatic that lies above the bone of the thorax, as formerly men-

tioned : near this part itlikewile fends ofFa branch to join the

du£l: of the oppofite fide ; and then, a little higher, is joined by

thofe large lymphatics from the upper part of the gills, and

from the fauces.

The thoracic du£l, after being joined by thefe velTels, corn*

municates with the net^-work near the orbit, where its lymph

is mixed with that of the lymphatics from the pofterior part

of the gills, and from the fuperior fins, belly, &c. and then

from this net-work, a vefiel goes into t\ie jugular vein juft be-

low the orbit. This laft velFel, which may be called the termi-

nation of the whole fyftem, is very fmall in proportion to the

net-work from which it rifes ; and indeed the lymphatics of

the part are fo large, as to exceed by far the fize of the fan-

guiferous vcircls, >

The thoracic dU(ft having pafled tinder the cefophaguS

from the right, runs on the infide of the Vena cava of the

left fide, receives a branch from its fellow of the oppofitd

fide, and joins the large lymphatics which lie on the left

fide of the pericardium, and a part of thofe which lie be-

hind the heart ; and afterwards makes, together with the lym-

phatics from the gills, upper fins, and fide of the filh, a net-

work, from which a vefiel paflTes into the jugular vein of this

fide. In a word, the lymphatics of the left fide agree exactly

with thofe of the right fide above deferibed. Another part of

the fyftem is deeper-feaicd, lying between the roots of the fpi-

nal proceflfes of the back-bone. This part confifts of a large

tinink that begins from the lower part of the fifli, and as it af-

cends, receives branches from the dorfal fins* and adjacent

I i i 2 partf
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parts of the bgdy. It goes up near the head, and fends a brands

to each thoracic du6I, near its origin.

The brain in fifhes is formed nearly in the fame way as that

of fowls ; only we may obferve, that the pofterior lobes bear

a greater pr oportion to the anteiior.

Their organ of fmelltng is .large ; and they have a power

, of contrading and’dilating the entry into their nole as they

have occafion. It feems to be moftly by their acute fmell that

they difcover their food : for their tongue feerns not to have

been defigned for a very nice fenfation, being of a hrna carti-

laginous iubftance; and common experience evinces, that »

^their fight is not of fo much ufe to them as their fmcll in feareh-

ing for their nouriihment. If you throw a frefh worm into

the \rater, a fifh will diftinguifh it at a confiderable diftance \

and that this is not done by the eye, is plain from obferving,

that after the fame worm has been a confiderable time in the

water, and loft its odour, no fifties will come near it: but if

you take out the bait, and make fevcral little incifions into it,

fo as to let out more of the odoriferous effluvia, it will have •

the fame etFc(ft as formerly. Now it is certain, had the crea-*

Hires difeovered this bait with their eyes, they would hav©

come equally to it in both cafes. In eonfequence of their

fmell being the principal means of difeovering their fdod,

we may frequently obferve their allowing themfelves to be

carried down with the ftream, that they may afeend again

leifurely againft the current of the watery thus the odorife-

rous particles fwimming in that medium, being applied more,

forcibly to their fmelling organs, produce a ftrongcr fenlation.

The optic nerves in thefe animals are not confounded with

one amother in their middle progrefs between their origin and

the orbit, but the one pafles over the other without any com-

munication *, fo that the nerve that comes from the left lidc

-of the brain goes diftin(ftly to the right eye, and viqc verfu.

Indeed

I
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Indeed it would fcem not to be necefTary for the' optic

nerves of fillies to have the fame kind of conne£lion with each

other as thofe of man have : for their eyes are nor pkced in the

fore part, but in the fides of their head ; and of confequencc,

they cannot fo conveniently look at any objedl with both eyes

at the fame time.

,The lens cryjiallma is here a complete fpfcere. and more denfe

than in terrcllrial animals, that the rays of light coming frora

water might be fufficiently refrafled.

As fifhes are continually expofed to injuries'in the uncertain

clement they live in, and as they are in perpetual danger of be-

coming a prey to the larger ones, it was neceffary that their

eyes fhould never be (hut ; and as the cornea is fufiiciently

waflied by the. element they live in, they are not provided

with palpebrae : but then, as in the current the eye mull be ex-

pofed to feveral injuries, there was a necefiity that it ftiouldbc

fufiiciently defended j which in effeft it is by a firm peliucid

membrane, that feems to be a continuation of the cuticula, be-

ing firetched over here. The epidermis is very proper for

this purpofe, as being infenfible, and deftitute of veflels, and

confequently not liable to obfiru(fiiuns, or, by that means, of

becoming opake. In the eye of the Ikate tribe, there is a digi-

tated curtala which hangs over the pupil, and may ihut out the

light when the animal refis, and it is iimilar to the tunica ad-

nata of other animals. - \ .

Ear of Fifhes, Although it was formerly much doubted whe-

ther fifhes poflelTcd a Icnfe of hearing, yet there can be little

doubt of it now ; fince it is found that they haVe a complete

organ of hearing as well as other animals; and likewiie, as ihe

water in which they live is proved to be a good medium. Fifh-

es, particularly thofe of the Ikate kind, have a bag at fome dif-

tance behind the eyes, which contains a fluid and a foft cre-

taceous fubfiance, and iupplies the place of veftibule and coch-

lea, There is a nerve difiributed upon it, fimilar to the porrio

moUb
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mollis in man. They have femicircular canals, which are filled

with a fluid, and communicate with the bag : they have like-

wife, as the prefent ProfefToF of anatomy here has lately difco-

vered, a meatus externus, which leads to tlie internal ear. The
cod fifli, and others of the fame fliape, have an organ of hear"

ing fomewhat fimilar to the former ; but inflead of a foft fub-

ftance contained in the bag, there is a hard cretaceous ftone.

In this kind of fifli no meatus externus has been yetobfwrved.

The anatomy ov INSECTS.
‘

AS infefls and worms arc fo'CXceedingly numerous, it would

be endlefs to examine all the different kinds, nor' would it

ferve any ufeful purpofe to the anatomift. We (hall therefore

be content with making a few general obfervations, andthefe

chiefly on the flru(flure of their body j leaving the variety of

their colour, lhape, &c. to the naturalift. Inle^fcs differ from

the former clafles, by their bodies being covered with a hard

cruft or fcale, by their having feelers or antennse ariflng from

their head, and many of them breathing the air through,lateral

pores. As to the lhape of their bodies, though it fomewhat

differs from that of birds, being in general not fo fliarp before,

to cut, and make way through, the air, yet it is well adapted to

their manner of life. The bafe of their bodies is not formed

of bone, as in many other animals, but the hard external cover-

ing ferves them for Ikin and bone at the fame time.. Their

feelers, befide the ufe of cleaning their eyes, are a guard to

them in their walk or flight. Their legs and wings are well

fitted for their intended fcrvice ; but the latter vary fo much

in diflTerent infefts, that from them naturalifts have given

names to the feveral orders of the clafs. As, firft, the

' Coleoftera,
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Coleopfera, or beetle tribe, which have a cruftaceous elytra or

fhell, that (huts together, and forms a longitudinal future

down their back

Hemiptera—as in ciinex, cockroach, bug, &c. which have the

upper wings half cruftaceous, and half membranaceous ; not

divided by a longitudinal future, but incumbent on each other.

Lepidoptera—as the butterfly, have four wings covered witk

fine fcales in the form of powder.

Neuroptera—as the dragon-fly, fpring-fly, have four

membranaceous tranfparent naked wings, generally'veticulated.

Hymenoptera-^SiS wafps, bees, &c. have ^our membranace-

ipus wings, and a tail furnifhed with a fting.

Diptera—as the common houfe-fly, have o'nly two wings,

j^ptera—as the,lobftcr, crab, fcorpion, fpider, &c, have no

wings.

The ftru<fture of the Eye in many infe£ls is a moft curious

piece of mechanifm. The outer part is remarkably hard, to

guard againft Injuries ; and has commonly a reticular appear-

ance, or the whole may be confidered as an alTemblage of

fmaller eyes ; but whether they fee objefls multiplied before

them, has not yet been determined.

Linnaeus, and feveral others foUowing him, deny the cxift-

ence of a Brain in thefe creatures. But it is certain, that at

leaft a number of the larger kinds, as the lobftcr, crab, &c.

have a foft fubftance fimilar to the brain, from* which the op-

tic and other nerves take their rife ; befides, when this fubftahcc

is irritated, the animal is thrown into convulfions : hence we

would conclude, that infefls have a brain as well as the for-

mer clalTes, although this is fmaller in proportion to their bo-

dies.

Their Ear has been lately difeovered to be placed at the

root of their antennae or feelers, and c^n be diftintftly feen in

fproe of the larger kinds, as the lobfter,
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They have a Stomach, and other organs of digeftion
; and

it is curious, that in iome, as the lobfter, the teeth are found

in the ftomach.

They have a heart and blood -yefTeis, and circulation is car-

ried on in them fomewhat as in the former clafs; but the

blood is without red globules : or, as naiuralifts fpeak, is co-

lourlefs. In the lobller, and others of the larger kind, when
a piece of the (hell is broken, the pulfation of the heart is feen

diftindlly, and that fometimes for feveral hours after it has

been laid bare.

Lungs* The exiftence of thefe has been denied by fome au-

thors. But late experiments and obfervations (hew, that no

fpecies want them, or at leaft (bmething (imilar to them ; and

in many infects, they are larger in proportion than in other

animals : in moft of them, they lie on or near the furface of

their body ; and fend out lateral pores or rracheae, .by which,

if the animal is befmeared with oil, it is inftantly fuffocaied.

Generation* The fame difference in fex exi(fs in infedts as

in other animals, and they even appear more difpofed to in-

creafe their fpecies, many of them, .when become perfedf,

feeming to be ereated tor no other purpofe but to propa-

gate. Thus the (ilk-worm, when it arrives at its perfect or

moth ftate, is incapable of eating, and can hardly fly ; it en-

deavours only to propagate its ipecies : after which the male

immediately dies, as docs the female as foon as (he has depo-

fited her eggs.

Beiides thofe of the male and female, a third fex exifls in

fome infects which we call neuter* (\s thefe have not the dif-

tinguilhing parts of either fex, they may be confidered as

eunuchs or infertile- We know of no inftance of this kind in

any other clafs of animals : and it is only found among thofe

infedfs which form themfclves into (ocieties, as bees, walps,

and ants ; and here thefe eunuchs are real flaves, as on them

lies
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lies the whole bufinefs of the economy. No hermaphrodites

as yet have been difeovered among infects.

Many have imagined that the generality of infe£ls were

merely the produdlion of putrefadlioh, becaufethey have beea

obferved to arife from putrified fubftances : but a contrary o-

pinion is now more generally adopted ; and it is certain, that

if putrid bodies be ftiut up in a clofe velTel, no Infeifls are ever

generated unlefs their ova have been originally depOlited there.

They are oviparous animals, and lay their eggs in places

moft convenient for the nourifhment of their young*, fome ia

water, others in flefti *, fome in fruit and leaves ;
while others

make nefts in the earth or in wood, and fometimes even in the

hardeft ftonc. The eggs of all infects firft become {larva) ca-

terpillar or maggot; from which they are changed into {pupa)

chryfalis or aurelije, fo named from their being inclofed in a

cafe ; and thefe dying, or feeming to die, the {imago) fly, or

butterfly, or perfect ftate, fucceeds ; and during each of thefe

changes their appearance differs wonderfully.

Of WORMS.
I

I

WITH refpeft to this clafs of animals, they have charac*

ters correfponding with thofe of the former tribe, but

are diftinguifhed from them by having no antennae, and in be-

ing furnilhed with tentacula.

Many of them, particularly thofe without {hells, are remark*

ably tenacious of life, fometimes capable of being new formed

from a part which may have been feparated. By much the

greater number of them are • deftitute of head, ear^, nofc,

eyes, and feet.
,

Some of thofe in the lirff order, as the common round

worms, have a vafcular and nervous fyflem, with the parts of

generation, which can be diftin£lly feen. Some, as the cuttle'

voL. in. Kkk fiOi,
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fifli, form a kind of connexion between fifties and worms, is

poflcfling gills but wanting fins, See. while others, as thofe of

the loweft order, or zoophyta, join the properties of the ani-

mal an4 Tegetable kingdom together.

The clafs is divided by Linnaeus, &c. into the following or-

ders, viz.

Inteftina—as the earth worm, leech, &c. which are the moft

fimule animals, being perfe<Slly naked, and without limbs of

any kind. ^
MoUvfca^diS the naked fnail, fca ft:ar, cuttle fifti 5 which

arc iikewife Ample animals without any (hell, but they are bra-

chiated or furniflbed with a kind of limbs.

Tejlacea—as the fnail, oyfter, &c. which have the fame

cha-ra^lers as the former order, but are covered with a fliell,

' and include the greater part of what we commonly call fliell-

fifli.

Lithbphyta—as corals, madrepores, &c, which are compound

animals fixed upon a calcareous bafe, conftrutfled by the crea-

tures themfelves.

Zoophyta—as the fpongc, polypus, &c. Thefe are Iikewife

compound animals, furnifhed with a kind of flowers, and ha-

ving a vegetating root apd ftem.

Some of tfiefe creatures inhabit the earth, others live on the

reft of the animal or on the vegetable, kingdom, and many arc

found in the hardeft ftones ; while an. innumerable tribe of

them live in the waters.' In general, they are faid to be of the

* hermaphrodite and oviparous kind ; while the loweft clafs, as

the polypi, in a great meafure refemble the vegetable kingdom

in their manner of growth : but for the propagation of thefe

animals, as well as of the others of this clafs,. we refer the

reader to the various books which, have lately been written on

natural hiftory.

I APPENDIX.



A I X,P P E N D

SHORT ACCOUNT

I
'

-

I OF THE

B U RS^ MUCOSJE.

AS the Bur/ce Muco/a are organs which form a very curious

part of our ftrufture, a perfe^ knowledge of them will

frequently be found ufeful in pradlice ;
yet, notwithftanding

the neceffity of being well acquainted with thefe material parts

of the human frame, anatomifts, even the lateft and moft

accurate, have not paid that attention to the fubjedl which its

importance fecms to require*
’

'

It is well known that the tendons of the mufcles, at the wrifts

and ankles^ and in their courfe along the hngers and toes, art

K k k a conduced
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tondu^led in (heaths. Winflow obferved, that thefc (heaths

were lined with thin and fmooth membranes ; and Albinus

remarked, that where thefe ligamentary (heaths were abfent,

facs were frequently interpofed between the tendons and the

bones over which thefe' tendons moved. To thefe facs, he

gave the name of Burfa Mucofce\ and in his admirable

work, the' Hiftory of the Mufcles, he defcribes feveral of

them. Dr Monro thinks, and not without juft grounds, that

Winflow had riot (ufficiently examined the extent and

ftru£tqre of the membranes lining the ligamentous (heaths

of the tendons; and he alfo makes it appear, that Albinus

did not perceive, as is^ really the cafe, any (imilarity be-

tween thefe membranes and the facs which he defcribed under

the name of Burfce Mucofa^' Some of the later anatomifts, Pro*

felTor Monro, thinks, have not fufficiently attended to Albinus’s

difeovery; and that others, efpecially the learned Haller, have

miftaken the nature of the Burfa^ fuppofing them to be formed

of cellular membrane, like that which covers the belly of the

mufcles ; while the greater number of the later writers on a-

natomy have contented themfelves with repeating the deferip-

tion given by Albinus, and have never attempted to throw

farther light on the fubjedt.

The Burfa Miicofa are only to be found in the extremities

of the body ; they are in all 240, 33 in each luperior, and 37

in each inferior extremity.

Many of them are placed on the inner fides of ^he tendons,
,

between thefe and the bones. Many othcis cover not only

the inner but the outer (ides of the,tendons, or are interpofed

between the tendons and external parts, as well as between

thofe and ^he bones.

home are (ituated between the tendons and external parts

. only or chiefly; fome between contiguous tendons, or between

the tendons and the ligaments of the joints.

A
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A few fuch facs are interpofed where the procefles of bones

play upon the ligaments, or where one bone plays upon ano-

ther.

Where two or mor« tendons are contiguous, and after-

wards feparate from each other, we generally find a common

burfa divided into branches, with which it communicates ; and

a few burfae of contiguous tendons communicate with each

other. ,

-

Some burfx, even in young and healthy children, commu-

nicate with the cavities of the joints ; and in many old perfons

I have obferved fuch communications formed by ufe or worn

by friction, although there had been no lamenefs nor com-

plaint of pain made by the perfon on that account during

life.
, , 1

There is fome little difference, in different perfons, as to

the manner in which contiguous facs communicate with each

other, or with the cavities of the joints: And, particularly, I

have obferved, that a burfa as large as a hen’s egg, which is

placed behind'the tendon of the extenfors of the leg, in fome
perfons has no communication with the cavity of the joint of

the knee ; but in the greater number of children, as well as

adults, although 1 obferved the appearance of afeptunit or the

root of one, yeti found the opening large -enough to allow

one or two fingers to pafs from the burfa into the joint.

We are at firft fight ftruck with the refemblance which the

ftru^lure of the brufse bears to that of the capfular ligaments

of the joints ; and the more attentively we purfue the corapa-

rilon, the more juft and perfed their agreement will be found.

1. The internal membrane of the ligaments of the joints,

like that of the burfae, is thin and denfe.

2. It is conneaed to^ the external ligaments by the com-
naon cellular fubftanee.

3.

Between



/

446 A P t> lE N D I X.

3. Btiwtefi it and tte bones, layert of cartilage or _ibe ar-

ticular cartilages are interpoifed .

4. At the fides of the joint, where it is not fubje^led to'vib-

lent ipreffure and friiftibn, the adipofe Ttibftdrice h cbriheiled

with the celltilai: theihbrahe.
^

5. Within the cavities of the joints we o bferve mafTes bf

fat proje^ing which are covered with fimilar biOod-veflels,

and with fimilar fimbriae or fringes hanging from their edges.

Jt5 . loathe knee we may obferve the upper part of ftich a

mafs of ^faft, forming what has been called the mticilaginous

gland 6f^hejoint

;

and fh^hnder part of it projecting into the

burfa^ -behifid the ligament which ties 'the patella to the tibia.

7. The liquor which lubricates the burfse has the fame

colour, confiftence, and properties, as that of the joints ; and

both, as 1 have found by ex'perl merit, are affcCled in the fame

manner by heat, inifteral acids, and ardent fpiHts.

S, In Tome places the burf^ coriftahtly communicate with

the cavities of the joints; in others they generally do fo: From

which We may infer a famenefs of ftruClure.

As there is not room, in this place, for the whole of Dr

Monro’s account of \.)xt^Burf(e Mucofa, it may be fufficient tQ

fay, that the admiflion ofair into theTe cavities is produfllvc

i)f the Word: tonftqucnces ; this leads Dr Monro into many

arguments which prbvc the abfolute neceffity, where any ope-

ration requires an opening of thefe cavities, of preventing, as

much as pofiible, any admifiion of air ; and the direaions

which he gives for conducting the operation fo as to avoid

thiS' inconvenience are admirable. Among other operations

on which he enlarges, is that for the reduaion of the incar-

[
cerated hernia.* He ihews that the cutting of the peritonaeum,

or the tendons of the abdominal mufcles, contributes little to

the fatal confequenccs which frequently attend the operation

;

/ but
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but that all, at leaft the moft dangerous, of the bad rymptoms,

arifc from the opening of the hernial fac, atnd the confequent

admiffion of air. He therefore juftly condemns the commoa

mode, univerfally recommended, of opening the hernial fac

before cutting the tendons of the, abdominal mufcles. After

the integuments are cut through, and the fac is expofed to

view, he advifes to cut the tendon, and to reduce the hernia'

. “without opening it. His arguments for the propriety of this

^ pradicej and_ the anfwers which he gives to objections that

may be made againft it, are well fupportcd. - \
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INDEX
TO VOLUME THIRD.

A

Abdomen. Many lymphatic glands contained in its cavity, 214,

ABSORBENT fyftem, 191, Hiftory of its difcovery, i9z. Of the

fyfteai in general, 193. Particular defeription of it, 197.

Abforbent veflTels of the trunk, 203. See lymphatic vcflTels.

Abforption by the lymphatic veflels treated of, 245.

iEther, univerfally diffufed, cannot be applied to the animal oscono-

my, 268,
Air, how it gets admiffion during incubation into an egg, 406, n.

Allantois has no exiftence in human fubjeds, 16. Its fituation and ufe

in brutes, ib. The arguments for and againft its exiftence in the

human fpecies confidered, 344, 381. Defeription of it in quadru-
peds, ib.

Amnios, the fineft and ftrongeft of all the uterine membranes, 16. A
fine tranfparent membrane enveloping the foetus, 8. Has no con-

fpicuous blood-veflels, 41. Extended under the placenta, ib. A par-

ticular membrane of this kind for each foetus, ib.

Amphibious animals fuppofed to have no other abforbent fyftem thaa
the red veins, 242. Anatomy of them, 436.

Amputations, (everal fymptoms attending them explained, 310.

Anafarca, the water colledfed in that difeafe fometimes abforbed and
evacuated by ftool or urine, 237.

Anaftomofis between the veflels of the mother and thofe of the placenta,

feems probable from heraorrhagies following the extraction of it, 38.

Angina occafions a pain in the teeth and ear, 290.
Animal food, thofe creatures which feed on it have lefs capacious and

ftronger bladders than others, 343,
Animalkingdom fo nearly connected with the vegetable, that their li-

mits can fcarcely be determined, 330.
Antrum Willefii wanting in the ftomach of a dog, 335.
Aorta receives the blood from the left ventricle of the heart, 83. Dif-

tributes it to all parts of the body, 97. Its general divifion, 98,
Examination of its capital or original branches, 102,

Aqueous animals, their anatomy, 436.
Arms, each of them has two fets of lymphatic veflels, 219.
Arteria angularis, a branch of the external carotid diftributed on the

nofe, &c. 106.

Arteria articularis, a branch of the axillary artery diftributed on the del-

toid mufcle, 120.

Arteria axillaris, the name of the fubclavian artery, as it goes out of the

thorax and pafles under the axilla, loi, 106.
Arteria auditoria interna, a branch of the bafilaris diftributed on the or-

gan of hearing, 115.
Arteria bafilaris, the common trunk of the pofterior occipital arteries,

114.
Arteria biliaria, a branch of the right gaftric artery, loft in the great lobe

of the liver, 129.

Arteria brachialis, a branch of the axillary artery, running down the
infide of the arm, 120.

Arteria bronchialis, a branch of the fuperior intercoftal aorta, or arte**

ria cefophagea, 116. Miftake concerning the communications of this

with the pulmonary artery, 17.

Voi, III.j
3 L Arteria
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Arteria carotia externa, a branch of the great carotid trunk, diflributed

on the external parts of the head, 105.
Arteria carotis interna, a branch of the great carotid trunk, diftributed

on the internal parts of the head, and entering through the os petro-
fnm, 108.

Arteria caeliaca, a branch of the aorta defccndens, diftributed on the
ftomacb, liver, and fpleen, 127.

Arteria cervicalis, a branch of the fubclavian artery diftributed on the
neck, 113,

Arteria circumfiexa externa, the external branch of the crural artery
running on the upper fide of the thigh, 142.

Arteria circumfiexa interna, another branch of the crural artery, and
fupplying many of the mufcles of the thighs, 143.

Arteria cciica fuperior, a branch of the fuperior mefenteric artery, form-
ing a communication with the mefenterica inferior, 132.

Arteria colica fimftra, a branch of the inferior mefenteric, running along
the iaft portion of the colon, 133.

Arteria cubitalis, a branch of the brachialis, running down the infide of
the cubit, 122.

Arteria diaphragrr.atica, a branch of the aorta defcendens, or casliac ar-

tery, running along the concave fide of the diaphragm, 127,
Arteria duodenalis, a branch of the right gsftiic artery running along

the fide of the duodenum next the pancreas, 129.
Arteria epigaftrica, the internal branch of the iliac anaftomofing with the
mammaria interna, 137,

Arteria epiploica, a branch of the fplenic artery diftributed on the omen-
tum, 130.

Arteria gaftrica, the coronary of the ftomach, 128. See arteria ventri-

culi coronaria,

Arteria gaftrica dextra, a branch of the hepatic artery, paffing behind
the pylorus, 129,

Arteria gaftrica major, another name for the preceding.

Arteria gaftrica minor, the fame with the gaftrica finiftra,

Arteria gaftrica finiftra, a branch of the fplenic artery, running along
the great curvature of the ftomach, 130.

Arteria gaftrica ruperior, the fame with the ventriculi coronaria,

Arteria glutsea, the fame wdlh the iliaca poftetior, diftributed on the glu-

txiis maximus and medius, 139.
Arteria gutturalis inferior, 112. The fame with the trachealis.

Arteria gutturalis fuperior, a branch of the external carotid, diftributed

on the larynx and thyroid glands, 105,

Arteria htcmorrhoidalis exteina, a branch of the pudica interna, going to

^he fpbindlcr ani, 140.

Aiteria hmmorrhoidalis interna, a branch of the inferior mefenteric, dif-

tributed on the redum, 133.
Arteria hmmorrhoidalis media, a branch of the pudica interna, diftributed

on the redum, 141. More frequent in women than men, ib.

Arteria hepaiica, a branch of the cjeliac, running on the upper and in-

ner part of the pylorus, 128.

Arteria hypcgaltrica, the fame with the iliaca interna, diftributed on

the vifeera of the pelvis, &c, 103, Much fmaller in proportion in

adults than in children, 137.
Arteria inteftinalis, the fame with duodenalis.

Arteria ir.tercrdtalis fuperior, a branch of the aorta or fubclavian, dif-

tributed on the inlercuftai mufcles, 117,
Arteria
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Arten'a labialis. a branch of the external carotid, diftributed on the
mufcles of the lips, io6.

Arteria iliaca pofterior, the fame with the glutasa.

Arteria iliaca minor, fometimes a branch of the glutiEa, diftributed on
the iliac mufcle and oa ilium, 138.

Arteria ilio lumbaris, the fame with iliaca minor.
Arteria mammaria interna, a branch of the fubclavian, running down

behind the cartilages of the ribs, iiz.
Arteria maxillaris externa, the fame with the labialis.

Arteria maxillaris interna, a large branch of the external carotid, fend-
ing off a great number of other branches, 106. A lift of its moft con-
fiderable branches, 107.

Arteria mediaftina, a branch of the fubclavian diftributed to the medi-
aftinum, 112*

Arteria meningea pofterior, a branch of the bafilaris going to the back
part of the dura mater, &c. 115.

Arteria rnefenterica inferior, a branch of the aorta defeendens, branch-
ed out mcftly on the colon, 13^.

Arteria rnefenterica fuperior, a branch of the aorta defeendens, fub-

divided into a great many fmaller branches fpent on the inteftines*

131.
Arteria obturatrix, a branch of the hypogaftric perforating the obturator

mufcles, 141.
Arteria occipitalis, a branch of the maxillaris interna going to the inte-

guments of the 05 occipitis, 107,

Arteria occipitalis pofterior, a branch of the vertebral artery, entering

the cranium and piercing the dura mater, 114.

Arteria ophthalmica, a branch of the internal carotid, diftributed on the

eye, 109.
Arteria pericardia, a branch of the fubclavian running down on the pe-

ricardium to the diaphragm, iir.

Arteria peronsea pofterior, a fmall branch of the poplitcea, 144.
Arteria poplitsea, the name of the crural artervi after palling through

the hollow ot the ham, 143.
Arteria profunda, the middle branch of the crural artery^ running dowii

the infide of the thigh* 143.
Arteria pudica externa, a branch of the hypogaftric diftributed on the

parts of generation, 140.

•Arteria pudica interna, another branch of the hypogaftric, I40*

Arteria pulmonalis, the great artery receiving the blood from the righC

ventricle of the heart, 98.

Arteria pylorica, a branch of the hepatic artery diftributed on the pylo-

rus, 129.
Arteria ranina, a branch of the external carotid fent to the mufcles of the

tongue and os hyoides, 105.

Arteria radialis, a branch of the brachialis, -running down the outfide of

the arm, 125. Its pulfe felt at the wrift, ib.

Arteria fcapularis externa, a branch of the axillary going to the articula-

tion of the fcapula with the os humeri, 119.
Arteria fcapularis interna, another branch of the fame, running back-

ward among the mufcles, 119.

Arteria fcapularis inferior, a branch of the axillary running along the in-

ferior margin of the fcapula, 119.
Arteria fciatica, a branch of the iliac, 139,
Arteria fplenica, a branch of the exHae artery going to the fplcen, 130.

2 Lt, Arteria
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Arteria lubclavla, a large branch of the aorta, iil,
Arteria Aibliogualis, the fame with the ranina.

Arteria furalis, the fame with the tibialis pofterior, 145'.

Arteria thoracica fuperior, a confiderable branch of the fubclavian, ir§f.

Arteria tibialis anterior, a branch of the poplitea, rnnning between the
tibia and fibula, 144.

Arteria tibialis pofterior, a branch of the poplitea, running down the
back part of the leg, 145.

Arteria trachealis, a branch of the fubclavian diftributed on the tra-

chea, 112.

Arteiia thymica, a branch of the fubclavian, fent to the thymus, iii.
Arteria vaginalis,. a branch of the hsemorrhoidalis media, and going to

the vagina, 141.
Arteria ventriculi coronaria, a branch of the cteliac diftributed on the

ftomach, ia8,

Arteria vertebralis, a confiderable branch of the carotid, 113,
Arteria uterina, a branch of the hypogaftric, fpent on the uterus and

parts of generation, 14 1.

Arterise adipofas, branches of the fpermatic arteries fent to the kid-

neys, 135.
Arteria ariicularcs, branches of the poplitasa fent to the knee, 143.
Arterise cardiacas, branches of the aorta diftributed on the heart, 103.
Arterias carotides, two large branches of the aorta, 104.

Arterise capfulares, branches of the aorta fent to the renal glands, 134,
Arteriae crurales, the name of the iliac arteries at their entering the

thigh, 142.

Arteriae gaftro-epiploicse finiftrae, branches of the gaftric artery fent to
the omentum, 130.

Arteriae iliacae, the two inferior terminating branches of the aorta, 136.
Arteriae intercoftales inferiores, branches of the defccnding aorta, 117,
Arteriae lumbares, branches of the defcending aorta fent to the lumbar

mufcles, 135.
Arteriae oefophageae, branches of the aorta defeendens fent to the oefo-

phagus, 1 1 7.

Arteriae pbrenicae, fee arteria diaphragmatica.

Arteriae pancreaticae, branches of the fplenica fent to the pancreas, 130.
Arteriae facrae, branches of the defcending aorta diftributed to the rec-

tum, &c. 135.
Arteriae facro laterales,’ branches of the hypogaftric artery fent to the

nerves and membraces of the os facrum, 138.

Arteriae fpinales, branches of the vertebrates, running down the fore

and back parts of the medulla fpinalis, 115.

Arteriae veficales, branches of the hxraorrhoidalis media, &c. fpent on
the bladder, 141.

Arteriae umbilicales, branches of the aorta or iliac arteries of the foe-

tus in utero returning the blood from it, 22. Particular defeription

of their courfe, 42, Their branches from the entire fubftance of the

placenta, ib.

Arteries become more denfe and narrow by age, ^9. A general con-
fideration of them, 73. May be reckoned long extended cones, ib.

Their diameter contradted where a branch is fent off, 74, Dilated

in fome places, ib. Have no coat common to them all, ib. Their
cellular coat deferibed, 75.’ Have no tendinous coat, ib. Deferip..

tion of their mufcular and inaermoft coats, ib. Figure of tbe/r car

¥itie8>
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v'lties* 77.' Their clafticity and pulfe, ib. Of their ftrength, ib.

Why aneurifms are moft frequently formed near the heart, 77.

Their large trunks dil’pofed in places of fafety, 78. Proportion of

their cavities to their folid parts, ib. Of the general divifion of the

arteries, ib. Very frequently form anaftomofes with one another, 79-

Sometimes form rings .returning into themfelves, ib. Sometinrjta

are changed into veins, ib. or into veflels of the fmaller kinds, 80.

Sometimes end in exhaling veficls, 81. Difcufiion of the quellion,

whether there are any arteries of a lefler order carrying humours
thinner than the blood f Sz, Of their common offices, 83. Their
fyftole and diaftole, 84. Propel the blood by their fyftole, ib. Effcd-*

of the motion of the heart and arteries on the blood, 94. The reticu-

lar diftributions and inofculations of the arteries prevent obflrudion,

96. The arteries particularly confidered, 97,
Arterious nerves fuppofed to produce mufcular motion and nutrition,

266.

Afeites, the water in it fometimes abforbed and fent offljy ftool or urine,

237. Produced in a dog by tying the vena cava inferior, 240.

Auditory nerve deferibed, 394.
Axis arteriae cceliaca;, whv the trunk of the cajliac artery is fo called,

izS. '

B.
Beings of different orders make a beautiful gradation in nature, 321.
'Bile does not pafs through the gall-bladder in living animals, 235. In

the ftomach frequently occafions vomiting, 300.
Birds, of their generation, 32, 33, 46. Formerly fuppofed to have nd

lymphatics, 242.
Anatomy of a carnivorous bird, 42I.
Bladder of a dog, why different in fliape from that of the human fpecies,

34^* Miftake of anatomifts concerning its 6gure in^ man, ib. More
mufcular in carnivorous animals than others, and why, 343.

Blood how circulated through the foetus, 52. Cannot pafs through the
lungs, 53. At firll paffes diredly into the aorta, ib. Then from the
right auricle diredlly into the left, through the foramen ovale, 54*
Never flows from the finus of the left to that of the right auricle, ib.

By what means the lungs of^ foetus are kept free of an overcharge of

blood, 55. A(5tion of the blood on the arteries, 83, Conftantly fills

the arteries of a living perfon both in their fyftole and diaftole, ib,

A fmall quantity fent into the arteries at each pulfation of the heart,

ib. Obftacles prevcnting.too great velocity of the blood’s motion, 86,

Other caufes by which thefe obftacles are leflened, ib. Adlion of the
blood on the veins, 87. Precautions of natuie to prevent the

blood from concreting in them, 91. Calculation of the time in

which an ounce of blood fent out from the heart returns to it again,

92. Effedls of the heart and arteries upon it, ib. Caufes by which
they are enabled to produce thefe effeefts, 93, Whether the heat of
the blood proceeds from its motion, 94. The quick motions of the
blood tend to fanguification, and the flower to fecretion, 97. Tran-
fudation of blood in a dead body, no argument for it in a living one,
238.

Blood globules move quicker in the fmall veflels than by calculation

they ought to do, 86. One of them only can pafs the mouths of the
fmalleft veflels at a time, 96. Are of a flat and circular figure accord-
ing to Mr Hewfon, ib.

Bones arc prefeut in the primeval feetus, 47. May be formed out of

membranes,
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membranes, 50. Increafe of length in the long bones occanoned by
the adion qf the arteries, 51. The flat bones originate from fomething
of a membfanous nature, ib. Are liable to change, 66. Sometimes
become loft, ib.

Bony juice, proofs of its being interpofed between the primeval fibre^
51. Exfudes from the fubftance of a brdcen bone, may be extra6te1r-
by a chemical analyfis, and is poured round the joint in an anchylofis,
ib. Is alfo liable to be changed, 67.

*

Boiirfe noir, the name of a black triangular purfe in the eyes of fowls,
4^0. Is connedted with the humours of the eye, ib. Conjcdures
concerning its ufe, ib.

Brain in the foetus large and fluid, 47. Probably has abforbent veflels,

though they cannot eafily be difcovered, 216. Much fmaller in qua-
drupeds than in man, though divided in a fimilar manner in them,
358. Why their brain is fmaller, ib.

Brain and nerve fimilar to other glands and their excretories, 264.
Bronchial glands probably fecrete a mucus, and not a lymph, 210.
Burfae mucofse defcribed, 443.

C.
Canalis arteriofus, a canal in the feetus communicating between the pul-
monary artery and aorta, 22.

Capfula Glifioni, a membranous flieath enveloping the vena portae, 129,
Carnivorous bird, anatomy of one, 421.
Carotid arteries, fee arteriae carotides, and arteria carotis externa and

interna.

Cartilages, how changed into bones, 50.
Carunculae myrtiformes, how produced, 27.
Cauda equina when cut, yields a vifcid liquor, 270. No argument can!

be drawn from thence concerning the vifcidity of the nervous li-

quor, ib.

Cerebrum and cerebellum confifts of a cineritious or cortical, and of a
medullary part, with veflels paffing from the one to the other, 249.

Chewing the cud, fee rumination.

Children fometimes born without brains, 256.
Chorion, one of the enveloping membranes of the foetus, 8. Very thin

and tranfparent, ib. Adheres cloftly to the placenta, and gives a coat

to the umbilical cord, 16. Falfe chorion confifts of two diftinft

layers, 8.

Chorion iceve, a white opaque membrane, not vafcular, lying under the

falfe chorion, 41.

Chyle its properties previous to a mixture with the blood, 223. Ab-
forbed into the ladteals by the adhering villous coat, through fmall

openings in each of the villi, by the force of capillary attraction, 224,

Opinion of fialler and others concerning the caufes of its motion,

ib. Does not immediately change its nature when mixed with the

blood, ib.

Cicatrices have a progreflive growth as well as thofe parts of the body
which never were divided, 67.

Circulation of blood, how carried on in the foetus, 52. How carried on
in the foetus of a cow, 383. See blood, foetus, and cow.

Circulation of the nervous fluid confidered, 266.

Cock, anatomy of one, 395. Its oefophagus, ib. How digeftion is

performed, 396. Pebbles fwallow'ed for this purpofe, ib. Denied
by Spallanzani, ib. n. No argument from thence that digeftion is

thus performed in the human ftomach, 397. Duodenum moftly in

the
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the right fide, ib. Why the food does not regurgitate, 39S,

Small intcftines, fpleen, and pancreas defcribed, ib. Heart wants

the valvulae tricufpides, 399. Peculiarities in the ftrudture of the

lungs to anfwer the purpofes of flying, ib. Epiglottis wanting.
‘ Its place probably fupplied by the mufcular fides of the rima glot-

tidis, ib. The voice owing to the coardation of the trachea, 400.

Has no mufcular diaphragm, ib. Lymphatic fyftem and courfe of the

ladleals, 401. Kidneys and organs of generation, 402. Why the cock
is falacious, ib. flas two penes, the exiftence of which has often

been denied by anatomifts, ib. Nutrition of the foetus, 404, De-
fcription of the parts about the neck and head, 417. Organ of fmel-

ling, 419. How-the organ of fmelling is fupplied in birds that grope

for their food, ib. Defcription of the eyes of a cock, 419, Ear de-
fcribed, 42^0.

Cod fiih have an hard cretaceous ftone in their heads, 438.

Collateral arteries, a name for the three communicating branches of the

brachial artery, laa.

Coloftra, a term for the firft milk which purges the infant, 61.

Comparative anatomy. Its hiftory, 316. Its ufes, 328. Anatomifts
frequently borrow the defcription of the parts of the human body from

ll-j, etfeq.

Conception confidered, 25.

Conglobate glands, a part of the abforbent fyftem, 193. How placed in

the lymphatic fyftem, 196. Particular defcription of them, 197. Are
not eflentially neceffary to the lymphatic fyftem, ib.

Corpora olivaria, the fame with the ganglions of the nerves, 253. -
Corpus luteum, a fmall body of a yellow colour, appearing in the

ovaria during pregnancy, 22. Double in cafe of twins, ib. By in-

jections it appears compofed moftly of veflels, ib. Is produced
from one of the veficles of the ovaria burft in a prolific copulation,

30.

Cow, anatomy of one, 379. Form of the uterus, ib. Some things

peculiar to the foetus, ib. Chorion, 380. Allantois defcribed, 381.

The allantois is incapable of corruption, ib. Arguments for and
againft its exiftence in women, ib. Amnios defcribed, 382. Does
rot enter the cornua uteri, ib. Foetus has two venae umbilicales,

383. Hippomanes defcribed, ib. Peculiarities in the internal ftruc-

ture of ihe foetus, ib. How the circulation is performed in the fcE-

tus, ib. Difpute concerning the ufe of the foramen ovale and ca-
nalis arteriofus, 384. Kidneys, 386. The creature confidered as a
ruminant animal, 387. How the want of dentes incifores is fup-

plied, ib. Progrefs of the food and changes produced on it in the dif-

ferent ftomachs, ib. Why ruminant animals require lefs food than
others, 389. inteftines defcribed, ib. Duodenum, ib. W'hy cow-
dung is inferior as a manure to that of horfes, 390. Spleen, liver,

bladder, and organs of generation defcribed, ib. Situation of the
heart and aorta, 391.

Crocodile, circulation of the blood in it, 425.
Crural vein, a branch of the vena poplitea defcribed, 192.
Cuticula and cutis of quadrupeds more elaftic than in the human fpecies,

332.
D

Death naturally follows from the progrefs of life and grcw'th in the hu-
man body, 71. Rareiy happens from mere old age, 7a. This kind of

death
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death fometimes obferved in brutes, ib. Manner in which deatk
comes on, and when it is perfedt, 73.

Decreafe of the body cannot in any cafe begin from the firft conception,
66. It is faid to begin when the body comes to its full growth, ib,

Caufe of the deftriidlion of the folid parts, 67. How the decreafe is

prevented from being too rapid, ib. Decreafe begins to take place
even in youth, 69,

Deliveiy of women with child, by what means accomplifhed, 57,
DernocrituSj his progrefs in anatomy, 316.
Derivation, a power fuppofed to bring the blood into the lower extremis

ties of the foetus, 50.
Diaphragm contains feme lymphatic glands, 215, More loofe in a dog

than in the human fpecies, and why, 340.
Dog anatomy of one, 333. Does not fw’eat, ib. But perfpires infen-

fibly, ib. n. Rabies canina peculiar to animals of the dog kind, ib.

^

Has an omentum reaching down to the os pubis, and why, ib. From
his pofture is not liable to hernia, 333. Difference between the ftiape

of his ftarnach and that of man, 334. His inteftines much fhortcr in

proportion than the human, 335. Duodenum, 336. Appendix ver-
miformis, 337, Ufe of the mucous glands on its internal furface, ib.

n. Colon deicribed, 338, Redtum, ib. Two bags containing an in-

tolerably fetid mucus near it, ib. Mefentery longer than in man, ib.

Pancreas, fpleen, and liver, deferibed, 339. Kidneys, 340. Glan-
dulse atrabiliariae, 341. Ureters and bladder, ib. Spermatic veflels,

344. Scrotum, tcfticles, and penis, 345. Their manner of genera-
tion accounted for, 346. Proftate glands and uterus, ib. Diaphragm
and mammae, 347. Sternum, pericardium, and heart,'348. Thymus,
351. Thoracic dudt, ib. Lungs, 352. Dogs proved to be carnivo-

rous from the form of their teeth, ib. Tongue deferibed, 353. Ve-
lum pendulum palati, 354. Oefophagus, ib. Nofe, 355. Ear ib,

3J6» Brain, 358. Olfadtory nerves and organs of fmelling, 359.
Particular defeription of the mufcles 360. Lift of tbofe peculiar 10

the animal, 378.
Dropfies occafioned by an increafed fecretion, or an impeded abforption,

225. Produced by tying the vena cava and jugular veins of dogs, 240.

The dropfy in tbefe cafes probably owing to the rupture of lymphatic

veflels, 24t.

Dudtus arteriofus, a canal in children, but a ligament in adults, 116.

Dudtus venofus, a blood veffel of the foetus carrying part of the blood to

the vena cava, 22.

Dudtus aquofi, a name for the lymphatic veflels, from the fuppofed iden-

tity of lymph and water, 194.
,

Dura mater affords a ftrong coat to the nerves, 25a.
R

Eagle, how enabled to look at the fun, 419.
Eggs defined, 26. Firft appearance of the chick in incubation, 46. Par-

ticular hiftory of the changes they undergo at that time, 404-

Elafticity, whether the nerves perform their fundlions by means of it,

^57 -

Electrical fluid too much unknown to be applied to the phenomena of the

animal oeconomy, 268.

Embryo, fee foetus.

Emulgent^arteries, two large branches of the aorta going to the kidneys,

I3J»
Encephalon,



INDEX. 457

fehcephalon» when irritated or comprefiTed, occafions palfy in the

nerves arifing from the injured parts, 55. Probably feefetes the ner*

vous liquor, ^67. '

Excretory dtids deferibed, 81.

Exhaling velTels deferibed* ib.

Explanation of plates; 189, I91, 202, 218, 311, 3f2;

F
Face, courfe of the lymphatic veflels in it, ai6.
Falfe water, colleded between the chorion and amnion, or between

the lamellse of the chorionj 17, Generally in fmall quantity, ib*

May flow without injury to the woman at any time of pregnancy,

ib.

Fatnefs. how occalioned, '68.

Female infant, peculiarities in its ftrufture, 4,

Fiflies, fuppofed to be deltitute of a lymphatic fyHenl, 242. Divided
into fuch as have lungs, and fuch as have not, 331. Their anatomy,
426. Thejr cuti(^]f and cutis lie below their fcales; ib. Some have
a line on each fide>. which feems to anfwer the purpofe of muedus
glands, ib. How they fvvim* ib. Have no neck< 427. tnfide of
their abdomen covered by a black coloured membrane, ib. Pedu-
liar conflruiftion of their teeth, ib. Superfluous water taken in with
their food, pafles off by the branchiae^ ib. Oefophagus very fliorti

' and fcar^ie to be diftinguifhed from the ftoinach, 428. Digeftion

performed in them by ^means of a menltroum, ib. Their pancreas

rcfembles a multitude of fmall Worms^ ib. Some kinds of fifties have
a pancreas refembling that of amphibious animals, ib. Peculiarity in

the ftru<5ture of the gall-bladder, ib. Hepatico»cyftic duds exift in

fiflies as well as other animals, 429. Spleen fubjed to the preflure

of the air-bag, ib. Organs of generation, ib* ' Swimming-bladder
deferJbed, 430. Why dead fiflies rife to the top of the water, 431^.

Why flat filhes lie at the bottom, ib. Kidneys, diaphfagm, heart* -

and branchiae, 432. Their abforbent fyftem, 433. Thoracic dud,
435. Brain, 436. Organ of fmelling, ib. Their food probably dif-

covered by means of it, ib. Experiment fliowing that they do not
clifeover it by the eye, ib. Defeription of their eyes, 437. Their eat
deferibedj ib.

Fingers fometirnes endowed with fenfations like ihofe of hearing and
tailing, 275-

Fluids of the body* how reftored, 67. Thofe moiftening the cavities

of the thorax and abdomen fuppofed to be mere water, 225.
Foetus, pofition of it in the uterus, 23. Its peculiatities, 24. Sup-

pofed to txill in the mother, 33. Difficulty of accounling for its

affuming the human or any other lhape, ib. Probably does not in-

cteafe for a long time, 35. Conjedures concerning the means of its

growth, ib. Its firft appearance is by foft branchy flocculi, pro-
ceeding from the furface of the ovum, 36. Appears as a fhapelefs

mafs on the 17th day, ib. Has a very large head and flender body
when the parts firft begin to form, ib. Wrifberg’s hypothefis con-
cerning the nutrition of the foetus, 38. Inftance of a human foetus

which fuffered no lofs of blood, though the mother died of an effu-

fion of the vital-fluid, 40. The foetus undoubtedly receives its

nourilhment from firft to laft by the umbilical vein, 42. Whe-
ther it receives any nourifliment by the mouth alfo, 43. Few faeces

colledled, 44. The bladder frequently almoft empty, ib. The
whole foetus originally a gelatinous matter, 45. Cornpof*^ of a great

VoL. III. M m m quantity
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quantity of water with little earth, 46. Its blood perfected from ihs
tat, ib. Il8 veficls firft appear, ib. Particularities of the primeval
foetus, 47, The heart alone firft begins to move, ib. Its force
contracted by the vifcidity of the 4mmours, 48. Increafes in bulk
very quickly, 49. Particul.ir defciiption of the foetus come to ma-
turity, 5z. How the circulation is performed, aa, Thymus
very large, ib. C ivity of the bread fhort, and liver very large, 53.
Foetus dots not vefpire in utero, 55. In fame cafes may polfibly
draw in air from the vagina of the mother, ib. Gaud's and manner
of its birth, 57. How the ciiculation is performed in the foetus of
cow, 385.

Foramen ovale, why clofed up after the birth of the infant, '63. Dif-
piite concerning it, 384. ‘

,

Fowds divided into Ihofe that feed on grain, and fuch as feed on flefli,

330, 391. Their anatomy, ib. Uds of their feathers, ib. The
llrongcd mufcles of their bodies ini'erted into their wings in order
to fit them for flying, 392. In what manner they convej themdlves
through the aif, ib. Curious mechanifm of thetr toes, 393, Ufes
of this mechanifm to various birds, ib. Of their beak, 394. Pe-
culiarities in their eyes, 419. Why they fee ill in the datk,
420.

Frogs have only one auricle and ventricle, with a fingle artery, 425.
FunClions explained by the hypothefis of a nervous fluid, 273. ^

G *

Galen an obfeure vvriter on anatomy, 317,
Gall-bladder wanting in fome animals, 340.

Ganglions, a kind of knots on the nerves, 253. Have thicker and
more numerous coats and larger blood- vefTels than the nerves, with
longitudinal fibres, ib. Conjectures concerning the ufes of them,
28a.

Germ, fee foetjus.

Glandula thyroidea abounds in lymphatic veflTels, 218,

Conjecture concerning its ufe, 351.

Granivorous birds, 391.

Grow'th of ihe body, by what means it takes place, 65. Heart irt

creafts lefs than any other part of the body, 66. At what time the

growth ceafes, ib. Fatnefs produced when the growth of the body
ceafes, 68.

Goofe, W’hy it ftretches out its neck in afoending, 393.

Hardnefs of the whole body takes place in old age, 69.

Head of quadrupeds much lighter than they would feem 358.

Bead and neck, clefcription of their lymphatics, 216.

Heart fomelimes wanting in foetufes cannot prove the circulation in

them to depend on the mother, Is the only moveable and irrita-

ble part of the fcctus, 47. Moves almolt alone in the human embryo,

ib. By what means its power is limited, 48. Its feptum perforated

in the foetus by the foramen ovale, 53. Increafes lefs than any other

part of the body, 66. Its proportion eight times lefs in proportion in

the adult than in the foetus, ib. Becomes lefs irritable by frequent

contraCfionSjib^ Becomes at lall unable to propel the blood, 72. Its reft

not an abfolute fign of death, 73. Abforbents of the heart very nu-

merous, 210. '

Heart and arteries. EfFeCfs of their action on the blood, 92.
Hernia»
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Ifernia, a difeafe faifely fiippofecl to be incident to quadrupeds, 344.
Hewfon’s account of the properties of the lymphs 224.

HikcoiJgh, how occafioned, 303. Bad fyiriptom in an inflamnaation of

the liver, ib.

Hippocrates, his improvements in anatonay, 316.
Hippomanes deferibed, 383. v.

I.

Ileum has fewer ladteals than the jejunum, 205.
Impregnation, changes produced in the uterine fyftem by it, 17.

Incubation, hiftory of the changes produced by it, 404-
Infers, a confideration of them nfeful to anatomifts, 438. Have their

bodies covered with a hard cruft which ferves for Ikin and bone at the

fame time, ib. Their various clafTes named from their legs and wings,

ib. Curious ftrudture of their eyes, 439. Whether they have any
brain, ib. Of their ftomach, heart, lungs, and manner of genera-

tion, 440.' Some of them have no fes, ib. Are not pioduced from
putrefadion, 441. Their various changes, ib,

' K.
Kidneys of a dog have a pelvis formed within their fubftance, 341.

In the foetus of a cow are compofed of different lobes, 386.

L.
Ladteal fac and dud deferibed, 211.
Ladeai veflels difeovered by Afellius, 192. So cabled from their co*.

lour, 204. Delcription of their courie through the inteftines, 205,
from them through the mefentery to the fpine, 206. Divided by
the mefenteric glands into two regions, ib. Larger and more nu-
merous in the jejunum than the ileum, 205. Terminate, at lafti n
the thoracic dud, ib.

Lap-dogs fometimes troubled with an epiplocele when very fat, 345.
Left-handed people, miftake concerning them, 350, n.

Life, by what means preferved, 65.
Liquor amnii, or waters furrounding the foetus, 17. Pureft and moft

limpid during the firft months of pregnancy, ib. Unfit for the nu-
trition of the foetus, though fome of it may perhaps be abforbed, ib.

Lithotomy, why the high operation of it can be performed in man on-
ly, without danger of opening the cavity of the abdomen, 343.

Liver, why divided into a great number of lobes in dogs, cats, lions,

&c. 339. Why formed of one entire piece in others, ib. Why it

has no conneding ligament with the diaphragm in dogs, 340.
Lizard, circulation ofthe blood in it, 425, See Frog.
Lufus naturas of little confequence to be known, 322.
Lymph, of its properties, 224. At firft fuppofed to be mere water,

*25. Is coagulable by hear, and even by mere expofure to the air,

ib. Its vifeidity different in different animals, 226. Or in different

ftates of the fame animal, 227. Difference between the coagulable
lymph of the blood and of the lymphatic vtfTels, 228. Varies occafion-

ally from a more vifeid to a more watery ftate, 229. Lymph exhaled
on furfaces differs widely from that exhaled into cavities, 230. Is

piobably changed into pus, 231. Of its fecrction, 232. Difeuffion of

the queftion, Whether the lymph is fecreted by exhalant arteries, or

tranfudes through inorganic pores, 233. Whether it is abforbed by
the red veins, 236. Of its abforption by the lymphatic fyftem.

Lymphatic glands difeovered by Nuck, 192. Particular dc-

ficripUon of their fituation and figure, 196.

M m m » Lymph « tip



! N D E X;460

Lymphatic veflels, when and by whom difcoyered, 191* Very early
fuppofed to be abforbents, igz. Suppofed by many anatomHls to
be merely continuations of arteries, 193. At firft called Do^ius /iquofi^
from their being pellucid, 104. Their coats cannot be feparated from
one another, ib. Moft of them open into the thoracic dud, ib. Are
capable of being inflamed, 195. Are full of valves, ib, Lymphatic
veflels of the lower extremities defcribed, 197. Defcription of thofe
of the trunk, ao8. Difcharge themfelves into the thoracic dud,
206. Thofe of the fpleen defcribed, ib. Of the flomach, ib. Of
the liver, 209. Different opinions of Dr Meckel and Dr Hew-
fon concerning the lymphatics of the ftomach, ao8. Lymphatics
of the lungs defcribed, 209. Of the heart, 210. Bronchial lympha-

• tic glands of the lungs, 21J. Lymphatics of the bead and neck
defcribed, 216. Of the upper extremities, 219. Thofe of the right

tide form four confiderable trunks, 225. Tremination cf the lym-
phatics of this fide, ib. Lymphatic veffels of birds defcribed, 400.

M. •

Man longer lived and more tender than moft other animals, 71. Why
he cannot fly like a bird, 392. Not originally a carnivorous animal,

336. '
,

Mathematics cannot be applied with any certainty to medicine, 324.
Megrim, its fymptoms and cure, 289.

Membrana decidua defcribed, 9. A lamella of the falfe chorion ip

immediate contad with the uterus, 14.

Membrana decidua reflexa defcribed, 15.

^

Membrana niditans, a membrane peculiar to the eyes of quadrupeds,
defcribed, 356.

Membranes may be formed from infpiffated humours, 50.

Menftrual flux, fymptoms preceding it, i. Proceeds from the veflTcls

of the uterus, 2. The human fpecies only fubjed to it, 3, Is not
owing to the attradion of the moon, to acids, dr ferments in the

blood, ib. Has been known to break out through all the organs of

the^body, 4. Why more blood is derived at a certain time to the

uterus and par’s adjacent than before, j. Particular account of the

caufes of this flux, 6. Why it is periodical, ib. Brutes in general

have no menftrual flux, ib. Why it is wanting in men, ib. , Suppref-

lion of the menfee in pregnancy cannot prove that the foetus is nou-
riflied by the menftrual blood, 39.

Milk produced from the chyle before it is affimilatcd with the blood,

224.
Monfters fometimes born without any organs of deglutition, 17.

Mufciilar motion accounted tor t’-om the hypothefis of a nervous fluid,

278. Mufcles accelerate the return of the blood, by comprefling

the veins, 91. Their motion ceafes fooneft when the nerves, and
fateft when the veins are tied, 265. Ceafe toad when their arte-

ries are tied or cut, 280. No objedion can thepce be drawn againft

'the exiftence of a nervous fluid, 281. Mufcles of a dog, 360,

Myology of brute-animals ufeful to anatomifts, 329*

N.
Nerves have little effed on the motion of the blood, 87. Treatife

on them, 249. Proceed from the medullary fubftance of the en-

cephalon and fpinal marrow, 250. Uncertain whether they are

propagated from that fide on which they go out at the fkull or

,
the oppofile one, ib. Compofed of a vaft number of parallel

threads, 251. Conjedure concerning the diameter of one of the

fmallel^
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fmalleft nervous fibres, ib. Have a cellular coat from the tunica
arachnoides, and another from the pia mater, ib. Are colleded
into tight firm cords by the dura mater, ^52. Have numerous
blood veflels on their coats, ib. Are involved in a cellular fub-
fiance, ib. Have little tlafticitv, ib. Divide into branches as they
go off to different parts, ib. Unite in many places into one cord,

253. Their ganglions delcribed, ib. Numerous fnaall nerves fent

out from the ganglions, ib. Lofe their firm coats when fent to
any of the organs of fenfaiion, or to mufcles, ib. Lofe their fenfibi-

lity when the parts become rigid, 254. Probably terminate without
any conFufion of the fibres, ib. Changes produced in their coats

may be a caufe of nervous fympathy, ib. The fenfations, motions,
and nourifhment of parts lolt by the deftrudion of the nerves fent

to thefe parts, ib. This happens likewife from an injury ot the
encephalon, 255. Or of the fpinal marrow, 256. Objedlions to the »

nervous influence cannot be made from the examples of fome crea-

tures living without brains, ib. Suppofition of the nerves aifting

by vibration, with
.
the jlrguments'for it, 257. Obje^ions,, ib. Ar-

guments for their being hollow tubes, 260, Objedions, ib. An-
fwers to tbefe objedlions, ib. The fwelling of a nerve above a liga-

ture cannot be an argument for or againft this doctrine, 262. De-
cifive experiment in favour of a nervous fluid, 264. ObjerStions to
the conclufion from this experiment, 265. Anfwered, ib. Difeuf-

fion of the queftion, whether the nervous fluid moves with great ce-

lerity or not ? 266. The nature of this liquor examined, 267. The
liquor probably very thin, 268. Goes forward into the nerves in

the fame fitualion in which it is fecreted, 269. Objections to this aC-

enunt of the neryous fluid, 270. Anfwered, ib. Why it is impoflible

that the nervous liquor can move with the velocity fome have aferibed

to it, ib. No probability of valves in the nerves, 271. Attempt to deduce
the three great functions of nutrition, fenfation, and mufcular motion
from the hypothefis of a nervous fluid, 272. Nutrition, how effect-

ed in this manner, ib. The opinion contradicted, ib. n. Nutrition

by the nerves particularly confidered, 273. No objection can be
drawn from atrophies occafioned by the divifion of an artery, ib.

Senfation and mufcular motion ^accounted for, ib. Objections an-

fwered, 278. Particular nerves deferibed, 283. The olfaCtory or

fir ft pair, ib. Singular contrivance for defending this pair from the

•preflure of the anterior lobes of the brain, 284. The optic or fecond

pair deferibed, 285. Tbefe two nerves decuflate in fome fifties but

not in man, ib. This opinion not perfectly juft, ib. n. Third pair fent

to the eye-balls, and called /Uo/jr Octi//, 286. Fourth pair, or nervi

pathetici, 287. Fifth pair divided into three great branches, ib.

Ophthalmic nerve, the firft branch, 288. Maxillaris fuperior,' the

fecond, 289. Maxillaris inferior the third, 290, Sixth pair, 291,
Arguments concerning the courfe of a nerve joined to this pair, ib.

Seventh pair or auditory nerve, 293. Eighth pair, 295. Recurrent
nerves, 296. Ninth pair, 297. Tenth pair, ib. Additional nerve

of the fixth pair fully confidered, 298. Spinal nerves, 300. Firft

cervical pair, 301. Second cervical, ib. Third, 302. Fourth, 303.
This pair divided into feven branches, ib. Dorfal nerves, 307
Lumbar nerves, 308. Obturator, or pofterior crural nerves, ib.

^ix pair of the falfe yertebrse, 309.
Nutrition;^
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Nutrition, particular account of it, 65.
Nympbje, their fituation and ufe, a8.

O.
Obftru^lions in the fmall veflcls, how prevented, 96.
Old age occafions a rigidity of the vvholeSbody, 71. In what cafes it

comes on fooner, ib. Death happens but rarely from this caufc
alone, 16.

Omentum, why longer in a dog than in the human fpecies, 533.
Oftii'vaginsc conftridor, tends to retard the reflux of the blood in the

vagina, a8.

Oviparous animals how hatched from the egg, 404. Whether the
' foetus receives nourifliment by the navel, 411.
Ovaria of women undergo fome changes from pregnancy, ao. Contain

a lymphatic fluid, 29. Some of their veficles burft in a prolific co-
pulation, rb. The foetus fuppofed to exift in them, 30.

Ovum, its ftrudure in early geflation, 8. Its fize at different periods

of pregnancy. Particular account of the various changes it under-
goes, 35—41*

P.

Palff fometimes produced on the fide oppolite to the injured part ol

the brain, 250.

Pancreas afellii, a large gland in the mefentery of a dog, 338.
Panniculus carnofus, one of the common integuments of quadrupeds,

332. Wanting in thofe of the porcine kind, ib. Why reckoned

one of the integuments of the human body, ib. Particular defcrip-

tion of that of a dog, 361.

Penis, its lymphatic veflels, 199, May abforb venereal poifon with-

out our being aware of it, ib.

Pericardium, inftance of its containing pus without any ulcer of the

heart, 230.

Periofteum dcfcribed, 51,

Phthifical people have a ferenc and lively mind while their body de-

C3y8| 73*

Pitcairn, Dr. his erroneous calculation of the mufcular force of the

ftomach, 324. n.

Piles, whence they arife in pregnant women, 92.

Placenta appears at firft a thick vafcular part on the outfide of the

chorion, 8. Defeription of it in its perfed ftate, 13. Dangerous

floodings occafioned by a particular formation of it, 14. Hemqr-
rhagies^onfequent on its extradion tend to prove an anaftomofis of

its veflels with thofe of the uterus, 38. How feparated after deli-

very, 58.

Pregnancy, fignsofit, 18.

Pulmonary artery deferibed, 98.
. ^ , , , ,

pulfe how occafioned, 77. Why a meafure of the powers of the hearty

88. Slower in large than fmall animals,. 89. Account of its quick-

nefs at different ages, ib. Why fo quick after violent exercife, 91,.

Pupil of the eye differently figured in different animals, 3'57.

Putrefadion, no caufe of the heat of the blood, 95.

Quadrupeds, how divided, 330^. General defeription of them, 332.

In cold climates have warm thick furs, but not fo in the more tem-

perate, ib. Their cutis and cuticula difpofed as in man, ib. Have

a fubftance called Panniculus Camojus under the cutis, ib. Moft of

tbem wadt clavicles, and why, ib. Adult quadrupeds refemble man
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in the difpofition of their fpcrmatic veflels, 344. Arc not fubjedt

to herniae, ib. Have longer necks than the human fpecics, 35z.
Why forae of them have long jaws, ib. Have a peculiar membrane
on their eye called Membrana NUtiUnSy 356. and a mufcle called

Sufpenforiui, ib.' Have the brain' much lefs in proportion than man,

Rabies canina^ a difeafe peculiar to the dog kind, 333. n.

Racemus vitellorum in birds, analogous to the ovaria of women, 403.
motion during the time of coition, ib. How the egg is formed from
it, ib.

Ravens endowed vi'ith an acute fenfe of fmelling, 419.
Receptaculum chyli, a name for the lower part of the thoracic dudf,^

271 .

Refpiration of confiderable efficacy in promoting the motion of the
blood, 91.

Retina deferibed, 285,
Right fide, why flronger than the left, 350.
Rumination of cows, &c. how performed, 3?9,
Runnet for curdling milk, how procured, 388,

S.

Scrotum, hT)w the tefticles are brought into it, 49. Lefs pendulous ia

dogs than in the human fpecics, and why, 345.
Semen of the male nectflary to render eggs prolific, 26. Different ani-

' mals impregnate the female eggs with it in various ways, ib. Pro-
duces the venereal defire, 27. How ejedled in the time of coition, 29.

Serpent, circulation of its blood, 425.
Serum of the blood fometimes of a white colour, 239.
Sinus pulmonarie, a name for the left auricle of the heart, 152.
Sinus of the vena cava, a name for the right auricle, ib.

Sinus venae portarum, a name for the trunk of the vena poriae, hepatica,

178.

Small animals have no diftin<5tiou offexes, 25.

Spleen, its lymphatics, 206. Conjedure concerning its ufe, 429.
Spinal marrow, injuries ot it deftroy the parts to which it fends nerves

^55* Probably fecretes a thin liquor fur the nerves, 267.
Stannina of young animals, whence they proceed, 32.

Stomach, its lymphatics, 206. Of a dog has thicker coats and afmalU
er contradile power than in man, 335. ,

Sulpenforius, a mufcle peculiar to the eyes of quadrupeds, 356.
Symptoms of difeafes, a great number of them fuppofed to be ex-

plained by the deferiptions given of the nerves, 286 311.

Syftole and diaftole of the arteries confidered, 84. Effects of the

fyftole on their contained fluids', 96.

T.
Tapetum of the eye differently coloured in different animals, and why,

357 - . ,

' '

Teeth increafe in length when the preffurc of the oppofite ones is rc»

moved, 66.

Thoracic dudt deferibed, 212.
Thymus deferibed, 52. Large in the foetus, but decreases in the a-

dull, 53, Proportionally larger in a dog; than in maoj 351. Con-
jectures concerning the ufeofit and the gland ula thyroidea, ib,

Xortoife, anatomy of one, 422. Great Itrcngth of its Ihcll, ib. If

without teeth, but the deficiency fupplied by the hardnefs of its

lips, ib. Circulation of its blood very different from that of other

animals.
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animals, 423. Defcription of its blood veflels and abforbent
ib.

U;
Umbilical arteries. See arterise umbiticales.

l^mbilical cord defc«ibed, 12. Gaution to prailitinners with regard to

it, 13, Cannot be left open without danger of a fatal hemorrhage
to the child, 58. ,

Umbilical .ein conveys noufifhment to the feetns in utefo, 42.
'Urachus'deferibed, 44. How clofed up after birth, 64.
Urine, caufts of its excretion, 343.
Uterine f>ftem, changes happening to it from impregnation, 17.

Uterus of women refembles the breafts in its texture, Of the

gravid uterus, 8. Its contents in advanced geftation, 12.' I"s mem-
branes, 14. Its Gze different in different women, 18. Changes
occafioned by its gradual diftenfion during pregnancy/ ib. Changeg
at the ,fame time produced in its appendages, 20. The uterus pro-

bably clofed after conception, 31. Its (late in the laft months of

pregnancy, 55. &c. and after delivery, 58.

Uvula wanting in dogs, How this defeat is fupplied, ib^

V.
Vagina deferibed, 27.

Valvular lymphatic vcfllls, i^j.

Vafa brevia, the name of the branches of the fplehic artery going to the

ftomach, 130.

Vafa deferentia in dogs have a ftronger mufcular power than in other

animals, 345* n.

Vyins fometimes a continuation of . the arteries, 80. The facility withf

which the blood fiuw-s through them expedites its paflage through

' the capillary arteries, 86. Of the veins in general, 147. Six large

veins correfponding with the aorta and pulmonary artery, ib. Their

ftruflure more f)endcr. than that of, the arteries, notwrthftanding

which they are ftronger, ib. Burft much more eafily in living than

in the dead animals, ib. Arc much larger than their correfponding
' arteries, 148. Have more nunirrous branches, ib. They run near

the furfa^cc of the body, ib. Their valves how formed, 149. None
of ihefe to be found in the deep running veins of the vifeera,' ib.

Sometimes originate from arteries and fometimes from fmaller veins,

150. Pellucid veins, ib. Particular account of the different veins, ib.

Veins of the head and neck, 156. , Of the fuperior extremities, 162.

Of the thorax, 166. Of the chylopoieiic and affiftant chylopoictid

vifeera, 172. Of the inferior extremities, 178. Of the pelvis, 183^

On the back part of the abdomen and loins, 186. Of the abforptiou

of lymph by the veins, 236.

Vena angularis, a branch of the external jugular running down the

fide of the nofe, 157.

Vena articularis, a brandh of the bafilica coming from the mufcles of

the outfidc of the fcapula, 164.

Vena axillaris, the large vein formed by the union of all ihofe of the

arm and fhoulder, 166.

Vena azygos, a branch of the fuperior cava running on the right fide

of the vertebrse, 1541 168.

Vena bafilica, the principal vein of the arm arifing from the convex

fide of the carpus, 155, 163.

Vena bronchialis, the name of two fmall branches of the azygos,

arifing froth the top of the afpera artcria and bronchia, 171,
Vena
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Vena caecalis, a branch of the mefaraica major, running from the be-*

ginning of the colon, ijs *

.

Vena cava, the large vein in which all the^ others unite, and which
carries the whole blood of the body to 'the* heart, 150. Its general

divihon, 15 1. Vena cava fuptrior, 153, Inferior, 155. Situation

of the extremity of its trunk, i86.
Vena cephalica, a fmall vein of the* arm receiving* the branches of the

radial artery, communicating with the bafilica, and terminating in

the external jugular, 154, 164.
Vena cephalica policis, a branch of the former, running between the
thumb and metacarpus, 165.

Vena cervicalis, a branch of the external jugular, coming from the

vertebral mufcles of the neck, 160. . ,

Vena colica, a branch of the gaftro-colica, coming from the middle of
the colon, 176. «

Vena colica dextra, another branch of the gaftro-colica, coming from
the upper part of the colon, 176.

Vena coronaria ventriculi, a vein furrounding the upper orifice of the

ftomach, 174. .

Vena cruralis, name of the poplitaea above the ham, 18a.
Vena cubitalis externa, the name of the bafilica while running along

the ulna, 163.
Vena cubiti profunda, a branch of the mediana major of the arm, co-

ming from the adjacent mufcles, 165.
Vena demi*azygos, the common trunk of the left intcrcoftals, 170.^

Vena duodenalis, a branch of the gaftro-epiploica dextra, 177.
.Vena epiploica dextra, a branch of the mefaraica major, coming frond

the omentum, 175.
Vena epiploica finiftra, a branch of the fplenic vein coming from the

left fide of the omentum, 173.
Vena frontalis, a branch of the jugularis externa anterior running
down the forehead, 156.

Vena gaftro-colica, abranch of the great mefaraic vein, formed by the
union of the gaftro-epiploica dextra and colica dextra, 175. ,

Vena gaftro-epiploica dextra, a branch of the gaftro-colica, coming
from the ftomach, pancreas, and omentum, 190, 175.

Vena hssmorrboidalis interna, or mefaraica minor, receives branches
from many of the inteftines, 174.

Vena hepatica brachii, a name formerly given to the bafilica of the
^

right arm, 164.

Vena hypogaftrica, or iliaca interna, receives the blood from the
parts about the os facrum, buttocks, and genitals, 184.

Vena iliaca communis, the great trunk formed by the union of the ex^
ternaland internal iliacs, 185.

Vena iliaca externa, the name of the crural vein after it gets fncni

under the ligamentumFallopii, 183.
Vena iliaca interna, the fame with the hypogaftrica, 184,'

Vena intercoftalis fuperior finiftra, a branch of the left lubclavian, 154,
Vena intercoftalis fuperior, another branch of the fubclavian, coming
from fome of the intercoftal mufcles, 171.

Vena inteftinalis, a branch of the vena portae, coming from the intef*

tinum duodenum, 177.
Vena jugularis externa anterior, a large vein of the neck, ij6.
Vena jugularis exteina pofterior five inferior, a large vein tanning
V9i, III, N 0 a down
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down the fide the head, formed originally by the venn tempo*
ralis, 159, ;

Vera jugula^ris interna, a continuation of the lateral finus of the brain,
160;

Vena mammaria externa, a branch of the axillaris, 166.

Vena mediana bafiltca, a branch of the vena bafi'r a ot the arm, idj.
Vena mediana eephahca, a branch of the cephalic vein of the arm, 165.
Vena mediana longa or major, the trunk formed by the union of the
two foregoing, 165.

Vena mefaraica m^jor, a large branch of the inferior vena r»or«a£, re*
. turning rocft of the blood from the fuperior mefenteric artery,

Vena mefaraica minor, the fame with the hsemorrhoidalis interna.

Vena muicularis, a branch of the pt.ft rior jugular, coming from the
mufcles of the fcapula and humerus, i6o_.

Vena obtiiratrix, a branch of the bypogjftrica, coming fronvthe obtu-
ratorvmnfc'es and parts adjacent, 184.

Vena peroraea, a vein of the leg running up the infide of the fibula, 181*
Vena pophtsea, the name of the trunk formed by the union of the ti-

bialis anterior, pofterior, and peronaea. i8r.

Vena portse, a large vein formed by the union of the fplcnic and me*
fenteric veins, 15a. 176.

Vena preparata, the ancient name of the vena frontalis, 154.
Vena protonda, a branch of the bafi'ica, 164
Vena profunda bracKH, or profunda fuperior, another branch of the

barilica,ib.

Vena pulmnnarrs, the great vein by which all the blood is returned

from the lungs to tfie heart, 150. _

Vena pylorica, 177.
Vena radialis interna, a branch of the cephalic,. 165.

Vena falvatella, a vein of the back part of the hand, ending inlhc bafi-
^

lica, 163,
Vena faphena major, returns the blood of the infieje of the leg, 178.

Vena faphena minor, the vein returning the blood of the outfide of the

Teg, 180.

Vena fciatica, the name of the crural vein as it runs along the thigh,

18a.

Venafplenica, a large branch of the vena portae, receiving many of the

veins of the ftomach, pancreas, and omeniirm, 173.

Vena fubclaviana, the trunk formed by the veins Of the head, neck,

and arms, 171.

Vena fub-humeralis, the fame with the articularis, 164.

Vena fiiper-humeralis, the fame with the mufculans, 160.

Vena furaliv, a branch of the tibialis pofterior, coming fronv the gaf-

tfo-ent niii and foleus, 181.
^ ^

Vena temporalis, the principal branch of the vena jugularis externa

pofterior, 159.
Vena tibialis anterior, a vein of the leg, 180.

Vena tibialis p fterior, another vein of the leg, running up between

the tibialis p fticus and foleus, 180.

Vena vertebraii ,
a vdin of the neck receiving the blood from the verte-

bral finufes. . 161.

Vena cyft^cae gemwise, the namje of the veins ruiioing along the gall-

bladder, 177.
Venae

/



INDEX.
467

“* vena cava difperred through the liver.

WWI«41««5 ilUIIJ (UC
under edtit? Oi .

** pmfreas, 174*

Venae pe<5Vorales the common name of a number of fmall veini
of the thorax, 166.

Venae juidicae externae, branchf?' of the crural or.fciatic nerve, co«
^

mtng from the mufculus pedttneus, parts of generation, &c. 183.
Venae pudif as- internas, branches of the hypogaftric, coo’ung from the

parts of generation, 184-

Venae raniriae, branches of the external jugular, coming from the tongue,
157.

Verae fatellites arteriae brachialis, branches of the bafijica, 164.
Venae fubclayiae, large branches of the vena cava lying under the cla-

vicles, whence their name, 1 53.

Venereal buboes, how formed, 199.
Vrfalius ill treated by other anatc)mifts, 317,
Veficula umbilicalis, a fmall bag between the amnion and chorion,

f('en only in the firft months of pregnancy, 16.
Veifels, the oldeft parts of the body, 46.

'Vi,I;'''ation faid to be the manner in which the nerves a<5t, 457.

Vital pC'^^r ought not to be ufed as an explanation of the phenomena

of the an:.«JaJ oeconomy, 95.
W,

Waters! See liqiW^ ananii.

W illis’s anatomia cerc'^ri has feveral pidlur^ taken from brute ani-

mals 330.
Women more delicately fm/ned than men, 4- Have a larger pelvis,

ib. Have naturally but one child at a birth, 38. Have but rarely

three, and fcarce ever five, ib.

Worms, their charafters, 441. Theii* different orders, 44*.

Wrinkles, how'formed in old peopl^, 67.

Yolks found in female ovaries even without iri^lpregnation by the male

femen, 33.' Are appendages to the inteftines ofi^wls, ib.

Z.

JZoopliyta, a kind of compound animals, 442. •

FINIS.
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1. A SYSTEM of ANATOMY, and PHYSIOLOGY,
with the COMPARATIVE ANATOMY of ANIMALS.
Compiled from the lateft and beft Authprs, and arranged, as

nearly' as the Work would admit, in the order of the Lectures

delivered in the Univerfity of Edinburgh ; containing Dr Mon-
ro’s Ofteology> Innes on the Mufcles, Haller’s Phyfiology,

&c. &c. dedicated to Dr Monro, by Dr Rotheram, 3 vols.
'

8VO,— a new Edition, with Additions, Corrections, and
Notes, illuftrated with 20 Copperplates, and an Elegant En-
graved head. .

2. The EDINBURGH NEW DISPENSATORY, con-

taining, I. The Elements of Pharmaceutical Chemiftry. 2.

The Materia Medica. 3. The Pharmaceutical Preparations

and Medical dompofitions of the London and Edinburgh
Pharmacopoeias : with the addition of the moft improved
Formulae, from the beft Foreign Pharmacopoeias. The whole
interipcrfed with Practical Cautions and Obfervations, and
the late Difcoveries in Natural Hiftory, Chemiftry, and Me-
dicine •,—new Tables of Elective Attractions, &c. ; and new
Copperplates of the moft convenient Furnaces, and principal

Pharmaceutical Inftruments, made ufe of by Dr Black, Pro-
fcftbr of Chemiftry.—The whole being an inprovement of
the New Difpenfatory, by Dr Lewis.—The Fourth Edition,

with many Alterations, Corrections, and Additions, and an
Account of the New Chemical Doctrines publilhed by
Mr Lavoisier.—Dedicated to Dr Black, by Dr Rotheram.

3.

LAVOISIER’S ELEMENTS of CHEMISTRY, contain-

ing all the modern Difcoveries, with 13 Copperplates ; tranf-

lated by R. Kerr, F. R. S. and Surgeon of the Orphan Hof-
pital, Edinburgh, one large vol. 8vo,—a new Eddition, confl-

derably enlarged from the laft Paris Edition, with the appro-
bation and aftiftance of Mk Lavoisier, before his death.

ExtroL^
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Extrasfrom the Monthly Review, refpeBing the above Tranf
fation •

** M. Lavoifier appears now to full as much advantage in our language as
** in his own; we congratulate the Engltlk reader on this a.cquifmon of a
** Complete Sjrftem of the New Philofophy, in which, while he admires the
“ beautiful fimplicity of the fabric, and the fkill of the ArchitecSl:, he will
** have an opportunity alfo of appretiating the folidity of the foundation.” &c.

4,

Dr MONRO on the STRUCTOR E and FUNCTIONS
of the NERV^OUS SYSTEM, illuftrated with 47 Copper-

plate Tables, royal fol o.
,

'

5. FIRST LINES of the PRACTICE of PHYSIC, by

William Cullen, M. D. late ProfefTor of the Pra^ice of Phyfic

in the Univerlity of 'Edinburgh, &c. &c. 4 vols. Svo, a new
edit, with Practical and Explanatory Notes, Bv '

-r •L)t]iwr3tn.

Aftrin attention has beenpaid toprint the Author*s Text verba-*

tim from, the lafi edition pvhhjhed before his death ; and although

"veryfullNotes have been added
^
the price ofthe Book is not advanced,

6. Di CULLEN’S SYNDPbiS NoSOiUOGIiE METHO-
DIC^, i vols, new edit- being the fifth.

7. Dr CULLEN’S INSTUU riONSdf MEDICINE, 8vo-

third edition,

8 Dr BLACK’S EXPERIMENTS on MAGNESIA AL->
BA and QUICKLIME, one vol. iimo.

N. B. The(e Experiment are thefoundation of all the late dif

coveries in Chemfiry,

gl ELEMENTS of NATURAL HlSTORy and CHE^
MISTRY, with Tables,-—by M. Fourcroy, 3 vols 8vo.

.10. BERGMAN’S PHYSICAL and CHEMICAL ES^

SAYS, tranflated by Dr £. Cullen,, with Plates and Tables,

2 vols. 8vo.

11. ADDITIONAL ESSAYS, forming a third vol. to

the above.

12. MARTINE on HEAT and THERMOMETERS,
with new notes, and 'Pables of the different Scales of Heat,

exhibited by Dr Black in his annual courie of Chemiftry, at

Edinburgh,

13. CONSPECTUS MEDICINiE THEORETICS, ad

nfum Academicum, editio nova, 2 vols. 8vo. by Dr James

Gregory, Profeflbr of the Prai^ice of Phyfic in the Univerfity

of Edinburgh

N. B. This Book ought to be ftudied as a Clajfic by every perfon

deftrous ofattaining a knowledgeofpure andperfpicuous Me*

dical Latin

14. LECTURES on the DUTIES and QUALIFICA-
^ ^ ^ TIONS
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TIONS of a PHYSICIAN,—by the late Dr John Gregory,

Profeflbr of Medicine in the Univerfity of Edinburgh/ a new*

edition, one voL 8vo.

N. B. Wis •work contains many ttfeful direBioits for young
PraBitioners refpeBing their general behaviour and parm

ticular deportment towards Patients,

15. ELEMENTS of the PRACTICE of PHYSIC, a new
edition, Email 8vo,—by Dr John Gregory.

16. A COMPARATIVE VIEW of the STATE and
FACULTIES of MAN, with thofe of the Animal VtTorld,

8vo.—By the fame Author.

N. B. The above three Books may be hadfeparately^ or bound

uniformly in three vols, .

-

17. MEDICAL CASES, fele£Ied from the Records of the

Public Difpenfary at Edinburgh, with Remarks and Obferva-

tions,—By Dr Duncan, ProfelTor of the inftitutes of Medicine

in the Univerfity of Edinburgh) one voL 8vo.

18. METHODUS MATERIA MEDICiE,—Auaore
Francifeo Home, JVI. D. etMat. Med.Profefs. one vol. i2mo-

19. PRINCIPIA MEDICINE, AmSfore Francifeo

Home, one vol. 8vo»

,
20. Dr. Smellie’s FORTY ELEGANT and ACCURATE

TABLE.b, for explaining the THEORY and PRACTICE
ofMIDWIFERY, with Explanations and Notes by Dr Hamil-
ton, Profeflbr of Midwifery in the Univerfity of Edinburgh,
imperial folio. The Figures reprefent the naturaffize.

N. B. This is the valuable original work of Dr Smeltie, tk^

. Plates of which had beenfo long loji.—Only feventy copies cf ,

the plates were thrown ojf before this Edition, and the Bock,

fold oftenfor Ten Guineas,

21 OUTLINES of the THEORY and PRACTICE of
MIDWIFERY,—by Dr Hamilton.

22. SCHEDIASMA FOSSILIUM, in ufus Acaderaicos,

Au<R. Jo. Walker ProfeflTore, 'lamo.

23. INSTITUTES of NATURAL HISTORY, contain-

ing Heads of the Lectures in Natural Hiftory by Dr Walker,

24. THESAURUS MEDICUS ; five Difputationum in

Academia Edinenfi ad Rem Medicam pertinentium Dtkdus-

^ 4 vols. 8voi
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