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SYSTEM
,

O F

ANATOMY.
WITH THfi

PHYSIOLOGY.

PART VI.

Containing a Description of the

Different VISCERA.

CHAP IV.

Of the PELVIS.

§ 6. Menjiriiation*

TH E dcfcriptions we have hithefto given ofthe

male parts are in common to all ages of the fex j

but about the 13 th year, or fomewhat later,

nearly at the fame time when femen begins to form iu
felf in the male, there are likewife conflderable changes
produced in the female. For at this time the whole
mafs of blood begins to circulate with an increafcd

force, the breafts fweli out, and the pubes begins to be
Vql, 111, B cloathed

:
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cloathed : at the fame time the menfes in fome mca-
fure make their appearance by a common law of na-

ture, although in different countries both the time and
quantity of the flux is different.

But, before the menftrual flux, there are various

fymptoms excited in the loins, heavy pains, fometimes

like colic pains, with an increafed pulfc, headachs ;

and cutaneous puftules commonly precede, and a white

juice commonly flows from the uterus. For now the

fleecy veffels of the uterus, which in the ftate of the

foetus were white, and tranfuded a fort of milk, as in

the young girl they tranfuded a ferous liquor, do now
begin to fwcll with blood ; the red parts of which are

depofited through the veffels into the cavity of the ute-

rus. This continues fome days, while in the mean
time the firfl: troublefome fymptoms abate, and the ute-

rine veffels, gradually contrading their openings, again

diftil only a little ferous moiflure as before. But 'then

the fame efforts return again at uncertain intervals in

tender virgins
;

till at length, by degrees, they keep

near to the end of the fourth week ;
at which time fol-

lows the flux of blood, as before, which is periodical-

ly continued till between the 45th and 50th year

;

though the diet, country, conftitution, and way of life,

caufe a great variation in this difeharge. Pregnan-

cy commonly produces a temporary ftoppage of the

menfes.

This difeharge of blood from the veffels of the ute-

rus itfelf, is demonftrated by infpedion in women who
have died in the midfl of their courfes

;
and in living

women, having an inverfion of the uterus, the blood

has been feen plainly to diftil from the open orifices

:

in others, in whom, when the menfes have been de-

ficient, the uterus has appeared full of concreted

blood. It alfo appears from the nature of the uterus it-

fclf full of foft fpongy veffels, compared with the thin,

callous, by no means fleecy, and almoft bloodlefs fub-

ftance of the vagina. That this is good blood in an

healthy
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healthy woman, appears both from the foregoing and

innumerable other obfervations. Neverthelers nothing

hinders the blood from being fent forth through the

vagina, as in other cafes it is through the inteflinuni

rcdum, and in Ihort through the remotcit parts of the

body.

Since none but the human fpedes are properly fub-

jedt to this menftrual flux of blood (although there are

forrie animals who, at the time of their vernal copula-

tion, diltil a fmall quantity of blood from their geni-

tals), and fince the body of the male is always free

from the like difcharge, it has been a great inquiry in

all ages, what (hould be the caufe of this fanguine ex-

cretion peculiar to the fair fex ? To this effedf the at-

tradion of the moon, which is known to raife the tides

of the fea, has been accufed in all ages
;

others have

referred it to a (harp ftimulating humour, fecreted in the

genital parts themfelves, the faiiic which is the caufe of

the venereal difeafe. But if the moon was the parent'of
this effed, it would appeUr in all women at the fame
time ; which is contrary to experience, fince there is

never a day in which there are not many women feized

with this flux
;
nor are there fewer in the decreafe than

the inefeafe of the moon. As to any fharp ferment
feated in the uterus or its parts, it will be always in-

quired for in vain ; where there are none but mild mu-
cous juices, and where venery, which expels all thofc

juices, neither increafes nor leffens the menftrual flux

:

and women deny that, during the time of their menfes,

they have any increafed defire of venery
;
feeing at

that time mofl: of the parts are rather pained and lan-

guid
;
and the feat of veneral pleafure is rather in the

entrance of the pudendum than in the uterus, from
which laft the menfes flow. But, laftly, that the mcn-
Ifrual blood is forced out by fome caufe exciting the

motion of the blood againft the veflels, appears from
hence, that, by a retention, the courfes have been
known to break through all the other organs of the

B 2 body.
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body, where no vellicating ferment could be feated,

fo as to burfl open the veffels of each organ ; and
that the efFed produced by the retention of the blood,

is not confined to thofe parts which pour out the vene-

real humour.
Nature has, in general, given women a more deli-

cate body ; and folids that are lefs elaftic
;

their muf-
cles are alfo fmaller, with a greater quantity of fat in-

terpofed both betwixt them and their fibres ;
the bones

too are tenderer, and their furfaces have fewer pro-

cefles and afperities. Moreover, the pelvis of the fe-

male is, in all its dimenfions, larger
; the offa ilia fpread

farther from each other; and the os facrum recedes

more backward from the bones of the pubes, while

the olfa ifehii 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 remark-

ably more large
;
which differences are confirmed by

the obfervations of the great anatomifts
;
and from nc-

ceffity itfelf, which requires a greater fpace for a greater

number of vifeera in the pelvis. Moreover, the ute-

rine arteries are confiderably large,more fo than in men j

and have a greater proportion of light, with refpedt to

the thicknefs of their coats : but the uterine veins are,

in proportion, lefs than in men
;
and of a more firm re-

filling texture, than in other parts of the body. From
hence it follows, that the blood, brought by the arterial

trunk to the womb, by paffing from a weaker artery in-

to a narrow and more refifting vein, will meet with a

more difficult return, and confcquently diflend the ute-

rine veffels.

The female infant new born has her lower limbs

very fmall
;
and the greater part of the blood, belong,

ing 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 blad-

der and uterus itfelf, with the ovaries, projed: beyond

the rim of the pelvis. But when the foetus is born.
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and the umbilical artery is tied, all the blood of the iliac

artery defeends to the pelvis and lower 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 com-
preffed by the inteftines and peritonaeum, when the ab-

dominal mufclcs prefs upon the lower parts of the ab-

domen. When now the increafe is perfedt, or next to

it, then in general we find thofe arteries of the uterus

largeft, which in the foetus were lead, and eafiiy in-

jected with wax ; and all things are changed in fuch a

manner, that the hemorrhoidal 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 clitoris,

than formerly ufed to do.

At the fame time, when the growth of the body be-

gins confiderably to diminifh, and the blood, finding

eafy admittance into the completed vifeera, is prepared

in a greater quantity, the appetite being now very

fliarp, in both fexes, a plethora confequently follows.

In the male, it vents itfclf frequently by the nofe,from

the exhaling veffels of the pituitary membrane 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 beard to grow. But
in the female, the fame plethora finds a more eafy vent

downward
; being that way dire6ted partly by the

weight of the blood itfelf, to the uterine veffels now
much enlarged, of a foft fleecy fabric, feated in a loofe

hollow part, with a great deal of cellular fabric inter-

fperfed, which is very yielding and fucculent, as we
obferve in the womb : for thefe caufes, the veffels be-

ing eafily diflendible, the blood finds a more eafy paf-

fage through the very foft fleecy exhaling veffels, which
open into the cavity of the uterus, as being there lefs

refifted than in its return by the veins, or in taking a

courfe through any other part
; becaufe, in females, we

B
3

obferve
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obfcrve the arteries of the head are both fmaller ia

proportion, and of a more firm refifting texture. The
return of the fame is therefore more flow, both becaufc

the flexures of the arteries, from the incrcafed afflux

of the blood, become more ferpentine and fit for re-

tarding the blood’s motion, and likewife becaufe it

now returns with difficulty through the veins. " The
blood is, therefore, firft colJeded in the vefl'els of the

uterus, which at this time, by repeated difleftions, are

obferved to be fwelled
; next it is accumulated in the

arteries of the loins and the aorta itfeif, which, urging

on a new torrent of blood, augments the force, fo far

as to difcharge the red blood into the ferous vcflels,

ivhich at firft tranfmit an increafed quantity of warm
mucus, afterward a reddifh coloured ferum

;
and by

fuffering a greater diftention, they at laft emit the red

blood itfeif. The fame greater impulfe of blood, de-

termined to the genital parts, drives out the hitherto

latent hairs, incrcafes the bulk of the clitoris, dilate^

the cavernous plexus of the vagina, and whets the fe-

male appetite to venery. Accordingly we find, that

the quantity of the menftrual flux, and the earlinefs of

their appearance, are promoted by every thing that ci-

ther increafes the quantity or momentum of the blooct

with refpe6l to the body in general, or which diredthe

courfe of the blood more particularly towards the ute-

rus
;
fuch as joy, loft, bathing of the feet, a rich diet,

warm air, and lively temperament of body. It is di-

minifhed by thpfe things which leflen plethora and the

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

antecedent difeafes.

When five or fix ounces of blood have been thus

evacuated, the unloaded arteries now exert a greater

force of clafticity, and, like all arteries that have been

overcharged with blood, contrafl themfeives by degrees

to a Icfs diameter, fo as at length to give paflage only

to the former thin exhaling moifture ; but the plethora

cr quantity of blood, being again increafed from the
’

'

' fame
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fame caufes, a like difcharge will always more eafily

enfue through the veffels 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 difcharge is, for the moft
part, nearly regular or menftrual

;
for this depends

upon the proportion of the quantity and momentum
of the blood daily colleded, together with the refiftance

of the uterus, which is to yield again gradually to the

firfi; courfe. Therefore this critical difcharge of blood

never waits for the interval of a month, but flows foon-

cr or later, according as the greater quantity of blood

in plethoric women is determined, by lull: or other

caufes, towards the uterus. Finally, theyceafe to flow

altogether, when the uterus, like all the other folid

parts of the body, has acquired 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 veflels.

This increafed hardnefs in the old uterus is fo remark-

able in the arteries and ovaries, that it eafily difeovers

itfelf both to the knife and the injedions of the anato-

mifl. But, in general, brute animals have no menfes

;

becaufe, in them, the womb is in a manner rather

membranous than flefhy, ,with very firm or refifting

veflels, which, with the difference of their pofture, ne-

ver permit a natural hemorrhagy from the noflrils or

other parts. They are wanting in men, becaufe in that

lex 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 in the lower limbs is turned

away, whofe veflels in men are larger, as thofe of the

pelvis are fmaller.

it will, perhaps, be demanded, why the breafls fwell

out at the fame time with the approach of the menfes?
We are to obferve, that the breads have many particu-

lars in their fabric, common to that of the uterus; as

B 4 appears
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appears from the fecretion of the milk in them after

the birth of the foetus, which increafcs or diminifhes in

proportion as the lochial flux is either increafed or di-

minifhed ; from the fimilitudc of the ferous liquor,

like whey, found in the uterus, fo as to refemble milk,

in thofe who do not fuckle their children, being of a ,

thin and white confidence, appearing very evidently in

brute animals
;

alfo from the turgefcence or eredion

of the papillae or nipples of the breaft by fridion, ana-

logous to the eredion of the clitoris* Therefore, the

fame caufcs which diftend the veflels of the uterus,

likewife' determine the blood more plentifully to the

breads
;
the confequence of which is an increafed bulk

and turgefcence of the conglomerate glandules and ceK

lular fabric which compofe the breads,

% Of the Gravid Uterus,

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

When the rudiments of the foetus get into the ute-

rus, impregnation is faid to take place. The ovum,
foon after its introdudion, adheres to feme part of the

internal furface of the uterus : at fird it appears like a
fmall veficle, fligbtly attached

;
and gradually increafes

in bulk, till it apparently comes in contad with the

whole cavity of the uterus. .

The embryo, with umbilical cord, membranes, and
waters, in early gedation, conditute the ovum

;
which

then appears like a thickened flefliy mafs, the more ex-

ternal parts, which are afterwards feparate and didjnd,

being blended in fuch a manner that they cannot be
readily didinguifhed.

In the progrefs of gedation every part of the ovum
becomes more didind

;
and then a thick vafeuiar part

on the outfide of tlie chorion, called placenta^ can be
readily perceived.

The external membranous part of the ovum is orj,

ginalljr
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ginally 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. But it is fuppofed to derive an extra-

ordinary lamella immediately from the uterus, which
conflitutes the external covering of the ovum. This

production, which is fuppofed to be entirely formed by
a continuation of the internal membrane of the ute-

rus, is at firft loofely fpread over the ovum, and after-

wards comes in contaCl with the falfe chorion. Thefc

two lamellae, which form the external vafcular furface

of the ovum, are much thicker than the internal mem-
branes of the true chorion and amnios

; and the pro- .

portion which they bear to the other parts is fo great,

that, in early conception, the mafs of the ovum is

chiefly compofed of them. Dr Ruyfeh called this ex-

terior coat the tunica jiiamentofa ; more modern authors,

the falfe or fpongy chorion. But Dr Hunter has found
the fpongy chorion to confifl: of two diftinCl layers

:

that which lines the uterus he ftyles membrana caduca

or decidua^ becaufe it is call off after delivery
;
the

portion which covers the ovum, decidua rejlexa^ becaufe

it is reflected from the uterus upon the ovum. The
membrana decidua is perforated with three foramina,

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

firfl; 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 mem^
hrana decidua^ and decidua refexa ; the true chorion,

and the amnios, which include a fluid called the liquor

amnii^ in which the embryo floats.

The true chorion and the amnios are very thin tranf-

parent membranes. The decidua, and decidua reflexa,

differ in appearance, and feem to refemble thofe inor-

ganic fubitances which conneCl inflamed vifeera, and

have
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have been conddered by fome late writers as being
compofed of infpiffated coagulated lymph.

Between the amnios and chorion, a quantity of ge-

latinous fluid is contained in the early months
;
and a

fmall bag, or white fpeck, is then obferved on the am-
nion, near the infertion of the umbilical cord. It is fill-

ed with a white liquor, of a thick milky confiftence ;

and is called vejicula umbilicalts^ veftcula alba or la6lea

:

it .communicates with the umbilical cord by a fmall fu-

nis, which is made up of an artery and vein. This ve-

ficle, and dud or tube leading from it, are only confpi-

cuous in the early months
;
and afterwards become

tranfparent, and of confequence invifible. Their ufc

is not yet underftood.

Though the bag, or external parts of the conception,

at firft form a large proportion of the ovum in compa-
rifon of the embryo or foetus, in advanced geftatioa

the proportions are reverfed. Thus an ovum between

the eighth and ninth week after conception, is nearly

about the fize of a hen’s egg, while the embryo fcarce-

ly exceeds the weight of a fcruple : at three months,

the former increafes beyond the magnitude of a goofe’s

egg, the weight above eight ounces
;
but the foetus

does not then amount to three ounces : at fix months,

the foetus 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 ob-

fervation of Dr Wrifberg : but the placenta feldom

increafes much in bulk from between the feventh and

eighth month.

Having deferibed the ovum in early geftation, we fhall

next take a view of the germ
;
trace the progrefs of the

embryo and foetus ;
then refume the fubjed of the

ovum, to explain the ftrudure of the membranes, pla-

centa*
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centa, &c. in advanced geftationjand point out the mod
remarkable changes which the uterus fuffers during

impregnation.

Art. IL« Evolution of the Foetus.

There can be little doubt that all the parts of an

animal cxifl: completely in the germ, though their ex-

treme minutenefs and fluidity for fome time conceal

them from our fight. In a ftate of progrefTion, fome
of them are much earlier confpicuous than others.

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

in a fmall fcale, all the other parts which are afterwards

to be progreffively evolved. Fir ft the heart and liver,

then the brain and fpinal medulla, become confpicu-

ous : for the fpine or carina of the embryo is formed
fome time before any veftige of extremities begin to

fprout. The encephalon, or head, and its appendages,

ftrft appear
; then the thoracic vifeera

; next, the ab-

dominal : at length the extremities gradually flioot

out
;

the fuperior firft, then the inferior
5

till the whole
is evolved.

As foon as the embryo has acquired fufficient con-

fiftence to be the fubje6l of any obfervation, a little

moving point, which is the heart, difeovers itfelf. No-
thing, however, but general circumftances relating to

the particular order and progrefs of the fucceflive ger-

mination or evolution of the vifeera, extremities, vaf-

cular fyftem, and other parts of the human fetus, can
be afcertained,as it is beyond the power of anatomical

inveftigation.

It is alfo exceedingly difficult to determine the age or

proportional growth of the fetus. The judgment we
form will be liable to confiderable variation : ift, Fronx
the uncertainty of fixing the period of pregnancy;
2dly, From the difference of a fetus of the fame age in

different women, and in the fame woman in different

pregnancies
; and, laftly, Becaufc the fetus is often

retained
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retained in utero for fome time after the extindion of
its life.

The progrefs of the foetus appears to be much quicker

in the early than latter months : but the proportional in-

creafe is attended with difficulty in the calculation
;
for

this, among other reafons, that we have not an oppor-
tunity of knowing the magnitude or weight of ,the fame
foetus in different months. It will alfo, probably, be
materially influenced by the health, conftitution, 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 bel-

ly, and its bowels are only covered by a tranfparent

membrane. At fix weeks, the confidence is dill gela-

tinous, the fize about that of a fmall bee, the head lar-

ger than the red of the body, and the extremities then

begin to dioot out. At eight weeks, it is about the

fize of a field bean, and the extremities projed a little

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

inches long, and its formation pretty didinQ. At four

months, the foetus meafures above five inches ; at five

months, between fix and feven inches
;

at fix months,

the foetus is perfeQ: in all its external parts, and com-
monly in length about eight, or between eight and nine

inches ;
at feven months, it is between eleven and

twelve inches ; at eight months about fourteen or fif-

teen inches; and at full time, from eighteen to twenty-

two and twenty-three inches. But thefe calculations,

for the above reafons, mud be very uncertain.

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

ced Gestation.

These confid of the foetus, umbilical cord, placen-

ta, membranes, and contained fluid. We have al-

ready traced the progrefs of the foetus ; and fhall pro-

ceed to deferibe the other parts of the ovum in ad-

vanced gedation, as jud now enumerated.

Umbilical
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Umbilical cord. The fcetus is connected to the pla-

centa by the umbilical cord or navel-ftring
;

which

may be defined, a long vafcular rope, compofed of

two arteries and a vein, covered 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 placenta adhere to the fundus, or is fixed over

the mouth of the uterus, it is then of a round form,

and the cord arifes- from its middle
;
but if the placenta

adhere elfewhere, the cord is inferted nearer its edge.

Its fhape is feldom quite cylindrical ;
and its veffels are

fometimes twifted or coiled, fometimes formed into

longitudinal fulci. Its diameter is commonly about the

thicknefs of an ordinary finger, and its length fufficient

to admit the birth of the child with fafety, though the

placenta fhould adhere at the fundus uteri. In length

and thicknefs, however, it is liable to confiderable va-

riation. The extremity next the foetus is generally

firongeft
;
and is fomewhat weaker and more flender

next the placenta, according to its place of infertion ;

which, though commonly not far from the centre, is

fometimes towards the very edge. This fuggefis an
important advice to pra6lltioners, to be cautious of

pulling the rope to extract the placenta when they feel

the fenfation of its fplitting as it were into two divi-

fions, which will proportionally weaken its rcfiffance,

and render it liable to be ruptured with a very flight

degree of force in pulling. The ufe of the cord is to

connect the feetus 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, foft, vafcular mafs, connedled to the uterus on
one fide, and to the umbilical cord on the other. It

differs in fliape and fize
; it is thickeft at the centre,

and
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and gradually becomes thinner towards the edges,

where the membranes go oiF all round, making a com-
plete bag or involucrum to furround the waters, funis,

and child.

Its fubftance is chiefly vafcular, and probably in fome
degree glandular. The ramifications of the veflels are

very minute, which are unravelled by maceration, and,

when injected, exhibit a moft beautiful appearance re-

fembling the buftiy tops of a tree. It has an external

convex, and an internal concave, furface. The former

is divided into a number of fmall lobes and fiflures,by

means of which its adhefion to the uterus is more firm-

ly fecured. This lobulated appearance is mofl: remark-

able when the cake has been rafhly feparated from the

uterus ; for the membrana decidua, or Connefling

membrane between it and the uterus, being then torn,

the mofl: violent and alarming hsemorrhagies frequent-

ly enfue.

The internal concave furface of the placenta is in

conta^l with the chorion, and that with the amnion.

From its internal fubftance arife innumerable ramifica-

tions of veins and arteries, which inofculate and ana^

ftomofe with one another
;

and at laft the different

branches unite, and form the funis umbilicalis.

The after birth adheres to every part of the internal

furface of the uterus^ as at the pofterior and anterior^

fuperior and lateral parts
;
and fometimes, though more

rarely, part of the cake extends over the orificium ute-

ri
;
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 fuperior part of the cervix to the fundus.

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

feparate, and fometimes adhering together. When
the placentae adhere, they have generally the chorion

in common ; but each foetus has its diftinft amnion.

They are commonly joined together, cither by an in-

tervening membrane, or by the furfaces being contt-

guous
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guous to one another ;
and fometimes the veffels of

the one cake anaftomofe with thofe of the other.

The human placenta, according to Dr Hunter, and

others who believe that the child is nouriflied by a fe-

creted liquor, is compofed of two diftindt fyftems of

parts, a fpongy or cellular, and a vafcular fubftance
5

the fpongy or cellular part, formed by the decidua,

being derived from the mother, the more internal vaf-

cular part belonging entirely to the foetus
;

but, ac-

cording to thofe who are of opinion that a real circu-

lation is carried on between the mother and child, the

placenta is chiefly compofed of veflcls which are con-

nected by the common cellular fubftance.

Membranes. Thefe confift, externally, of two

layers of the fpongy chorion, called decidua^ and deci^

dua rejiexa ; internally, of the true chorion and the

amnion. They form a pretty ftrong bag, commen-
cing at the edge of the cake, going round the whole
circumference, and lining the internal furface of the

womb. When feparated from the uterus, this mem-
branous bag is flender and yielding, and its texture

readily deftroyed by the impulfeof the contained fluid,

the preflTure of the child, or of the finger in touching
5

but in its natural ftate, while it lines the womb, and is

in clofe contaCt with its furface, the membranous bag
is fo tough and ftrong as to give a confiderablc degree

of rcfiftance. It is alfo ftrengthened in proportion to

the different layers of which it is compofed, whofe
ftrudurc we fhail proceed to explain more particu-

larly.

1. The membrana decidua^ or that lamella of the

fpongy falfe chorion which is in immediate contad
with the uterus, is originally very thick and fpongy,
and exceedingly vafcular, particularly where it ap-
proaches the placenta. At firft, there is a fmall inter*

vening fpacc between it and the ovum, which is filled

with a quantity of gelatinous fubftance. It gradually

becomes more and more attenuated by ftrctching, and
' 3 approaches
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approaches nearer to the decidua reflexa
^
and about

the fifth month the two layers come in contad, and
adhere fo as to become apparently one membrane.

2. Decidua reflexa. In its ftru<fture and appearance

it is fimilar to the former, being rough, fleecy, and
vafcular, on its external furface. In advanced gefta-

tion, it adheres intimately to the former membrane,
and is with difficulty feparated from it.

The decidua reflexa becomes thicker and more vaf-

cular as it approaches the placenta, and is then blended

with its fubftance, conflituting 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 fry led the fcBtal part of the placenta.

The double decidua is opaque in comparifon of the

other membrane
;

the blood-veflels are derived from
the uterus, and can be readily traced into it. Dr Hun-
ter fuppofes that the double decidua lines the uterus

nearly in the fame manner as the peritonseum 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 already mentioned, and fuppofe it to be origi-

nally entirely compofed of an infpiflfated coagulable

lymph.

g. The true chorion^ or that connected with the am-
nion, is the firmeft, fmootheft, and mofl tranfparcnt

of all the membranes, except the amnios
;

and, when
feparated from it, has a confiderable degree of tranf-

parency. It adheres pretty clofcly to the internal fur-

face of the cake, which it covers immediately under

the amnios, and gives alfo a coat to the umbilical cord.

It is conne^ed to the amnion by means of a gelatinous

fubftance, and is cafily feparated from it.

4* The amnion^ or internal membrane, forms the

external coat of the umbilical cord. This internal la-

i mella
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mella of the membranous bag is the mofl: thin, attenu-

ated, and tranfparent of the whole 5 and its veflcls arc

fo delicate, that they can hardly be difcovered
; their

diameters are fo fmail as to be incapable in their natu-

ral Rate of admitting globules of red blood* It is,

however, firmer and ftronger than the chorion, and
gives the greateft refiftancc in the breaking of the

membranes*
The fmail bag, called vejicula umhilicalis^ formerly

deferibed, and only confpicuous in the early months
from its fituation, is placed between the amnion and
chorion, near the attachment of the cord

; and, frotn

the colour of its contents, has been miftaken for the

urachus : but there is no allantois in the human fub-

jeft.

The allantois in quadrupeds is an oblong membra-
nous fac, or pouch, placed between the chorion and
amnion. This membrane communicates with the ura-

chus, which in brutes is open, and tranfmits the urine

from the bladder to the allantois.

5. The waters are contained within the amnion,
and are called the liquor amniu They are pureft,

cleared, and mod limpid in the fird months 5 acquiring

a colour, and becoming fomewhat ropy, towards the
‘ latter end. They vary in different fubjeds, both in re-

gard to confidence and quantity ; and, after a certain

period, they proportionally diminilh as the woman ad-

vances in her pregnancy. This liquor does not, in

any refped, refcmble the white of an egg
;

it is gene-

rally faltilh, and therefore unfit for the nutrition of the

child
%
fome of it may perhaps be abforbed by the foe-

tus, but the child is chiefly nourifhed by the navel-

dring. In the early months, the organs are not fit for

fwallowing
; and monders ate fometimes born alive,

where fuch organs arc altogether wanting.

Water is fometimes colleded between the chorion

and amnion, or between the lamellae of the chorion.

This is called the falfe water. It is generally in much
yoL.III. C fmaller
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fmaller quantity than the true water
;
and, without de-

triment to the woman, may flow at any time of preg-

nancy.

Having deferibed the contents of the gravid uterus,

let us confider the changes which that organ fuffers

during the progrefs of geftation, and explain the man-
ner of circulation between the parent and fentus, and
within the body of the foetus

;
after which we fhall

enumerate the moft remarkable peculiarities of the

nonnatus.

Art. iV. Changes of the Uterine System from Im-
pregnation.

Though the uterus gradually increafes in fizc from
the moment of conception till full time, and although

its diftention is proportioned to that of the ovum, with

regard to its contents, it is, ftridly fpeaking, never

completely diftended
; for in early geftation, they are

entirely confined to the fundus ; and, at full time, the

finger can be pafled for fome way within the orificium

uteri without touching any part of the membranes.
Again, though the capacity of the uterus increafes, yet

it is not mechanically ftretched, for the thicknefs of

its fidcs does not diminifti. The incrcafed fize feems,

therefore, to depend on a proportionable quantity of

fluids Tent to that part, nearly in the fame way the fkin

of a child, though it fuffers fo great diftention, does

not become thinner, but preferves its ufual thicknefs.

This is proved from fcveral inftances of extra-uterine

fcEtufes, where the uterus, though there were no con-

tents, was nearly of the fame fize, from the additional

quantity of fluids tranfmitted, as if the ovum had been

contained within, its cavity. Boehmerus relates the

fame circumftance, without attempting to explain it, in

the hiftory of a cafe of extra-uterine conception in the

fifth month. The uterus is painted of a confiderablc

fize, though the fetus was contained in the ovarium.

The
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The gravid uterus is of different fize in different

women ;
and will vary according to the bulk of the

foetus and involucra. The fituation alfo varies accor-

ding to the increafe of its contents, and the pofition of

the body. For the firfl two or three months, the cavity

of the fundus is triangular as before impregnation; but

as the uterus ftretches, it gradually acquires a more
rounded form. In general, the uterus never rifes di-

redly upwards, but inclines a little obliquely
;

rnoffc

commonly to the right fide : its pofition is never, how-
ever, fo oblique as to prove the foie caule either of pre-

venting or rctardii>g delivery.

Though confiderable changes are occafioned by the •

gradual diftention of the uterus, it is difficult to judge

of pregnancy from appearances in the early months.

For the firfl three months, the os tinea feels fmooth

and even, and its orifice is nearly as Tmall as in the

virgin ftate. When any difference can be perceived,

it will confifl in the increafdd length of the projecting

tubercle of the uterus, and the fhortening of the vagina

from the defeent of the fundus uteri through the pelvis.

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

projecting tubercle appears to be lengthened, and the

vagina proportionally fhortened, chiefly happens from
the third to the fifth month. From this period the cer-

vix begins to flretch and be diftended, firfl at the up-

per part; and then the os tinea begins alfo to fuffer

confiderable changes in its figure and appearance. The
tubercle fhortens,and the orifice expands : but during

the whole term of geftation, the mouth of the uterus

is ftrongly cemented with a ropy mucus, which lines it

and the cervix, and begins to be difeharged on the ap-

proach of labour. In the laft weeks, when the cervix

uteri is completely diftended, the uterine orifice begins

to form an elliptical tube, iaftead of a fiffure
;
and

fometimes, efpecially when the parietes of the abdo-
men are relaxed by repeated pregnancy, difappears en-

tirely, and is w^ithout the reach of the firigerdn touch*

C a ing.
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ing. Hence the os uteri is not placed in the d!re£lioii

of the axis of the womb, as has generally been fup«

pofed.

The progreflive increafe of the abdominal tumor,
from the ftrctching of the fundus, affords a more dcci-

five ruark of the exiftence 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 fkin tenfe, the fundus extends about half

•way between the pubes and navel, and the neck is fenfi-

bly fhortened. In the feventh month, the fundus, or fu«

perior 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 navel and fcrobiculus cordis ; and in the ninth, to

the fcrobiculus itfelf, the neck then being entirely di-

flended ; which, with the os tincse, become the wcak-

eft parts of the uterus* Thus at full time the uterus

occupies all the umbilical and hypogaftric regions : its

fhape 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 uterus becomes much loofer, of a fofter texture,

and more vafcular, than before conception ; and the

diameter of its veins is fo much enlarged, that they have

acquired the name offtnufes. They obferve a more di-

red courfe than the arteries, which run in a ferpentine

manner through its whole fubftance, and anaftomofe

with one another, particularly at that part where the

placenta is attached : It is in this part alfo that the vaf-

cular ftrudurc is moft confpicuous.

The arteries, according to Dr Hunter, &c. pafs from
the uterus, through the decidua, into cells in the pla-

centa and veins, correfponding with the arteries, return

the
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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 ftrudlurc of the gravid uterus is ex-

tremely difficult to be traced with any exadnefs in the

unimpregnated Rate; but in the gravid uterus they

appear more diftindly. In the wombs of women who
die in labour, or foon after delivery, fibres running in

various diredions are obfervable more or lefs circular.

Thefe feem to arife from three diftind origins, viz.

from the place where the placenta adheres, and from
the aperture or orifice of each of the tubes : but it is

almoft impoffible to demonftrate regular plans of fibres

continued any length without interruption.

The appendages of the uterus fuffer alfo confiderable

changes ;
for the tubes, ovaries, and ligaments, gra-

dually go off below the fundus as it ftretches, and at

full time are almoft entirely obliterated. At full time,

cfpecially in a firft pregnancy, when the womb rifes

higher than in fubfequent impregnations, the ligamen-

ta rotunda are confiderably ftretched
;
and to this caufe

thofe pains are probably owing which ftrike from the

belly downwards in the diredion of thefe vafcular ropes,

which are often very painful and diflrefling towards the

latter end of geftation. Again, as the uterus, which
is chiefly enlarged towards the fundus, at full time

ftretches into the cavity of the abdomen without any
fupport, leaving the broad ligaments below the moft

bulky part, wc can readily fee, that by pulling at the

umbilical cord to deliver the placenta, before the ute-

rus is fufficiently contraded, the fundus may be pulled

4own through the mouth of the womb, even though
no great violence be employed. This is ftyled the in-

verjton of the uterus
;
and is a very dreadful, and ge-

nerally fatal, accident. It is the confequence only of
ignorance or temerity ; and can fcarccly happen but
from violence, or from an officious intrufion on the

of nature, by pulling at the rope v/hilc the wo-

C 3 maa
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man is faint or languid, and the uterus in a ftate of
atony.

In fome rare inftances, the force of labour which
propels the child where the cord is fhort naturally, or

rendered fo by circumvolutions round the body of the

child, may, when the placenta adheres to the fundus

uteri, bring it down lb near the os tincae, that little

force would afterwards be fufficient to complete the in-

verlion. This fuggefts a precaution, that in the above

circumftances, if ftrong labour-pains Ihould continue,

or a con Rant bearing down enfue, after the delivery

of the child, the pradice of pulling by the cord fhould

be carefully avoided, and the hand of the operator be

prudently conducted within the uterus, to feparate the

adhefion of the cake, and guard againll the hazard of

inverfion.

The ovaria alfo fufFer fome change from pregnancy*

A roundifh figure of a yellow colour appears in one

of them, called by anatomifts the corpus luteum ; and in

cafes 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 ejeded. In early geftation, this cicatrix is

moll confpicuous, when a cavity is obvious, which af-

terwards collapfes.

If the ovarium be injeded in the latter months, the

corpus luteum will appear to be compofed chiefly of

veflels. A portion of ir, however, in the centre, will

not be filled
;
from wdiich it is, with fome reafon, fuf-

peded that it is a cavity, or that it contains a fubftance

not yet organized.

Art. V. Circulation In the Foetus.

The circulation in the fubftance of the placenta, not-

withftanding what has been faid by different authors,

feems to be not yet fully undcrllood
;
but of one thing

are certain, that the blood palfes dkediy from the

placenta
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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 du6ius venofus^ carries part of the blood to

the left branch of the vena cava hepatis, and from that

to the vena cava. The other carries the reft to the

vena portarum
; where, after circulating through the

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

heart ; but the circulation here is carried on without

any neceffity for the lungs being dilated. For foetufes

have an oval hole open between the two auricles of the

heart, and a large communicating canal, called canalis

arteriofus^ going between the pulmonary artery and
aorta ; which two paffages allow the reft of this circular

ting fluid, that returns by the cava fuperior, to be trant

mitted to the aorta, without palling through the lungs.

The blood is returned from the foetus by the arteris

umbiiica/esy which take their rife fometimes from the

trunk of the aorta, but commonly from the iliac arte-

ries of the foetus ; and, running by the external fides

of the bladder, afeend to go out at the navel.

Art. VI. Position of the Foetus in Utero.

The foetus is commodioufly adapted to the cavity of
the uterus, and deferibes an oblong or oval figure

;
its

feveral parts being colleded together in fuch a manner
as to occupy the leaft poflible 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 proceed, as was commonly alleged, from the funis

not being exadly in the middle of the cbild^s body,
for it is not fufpended by the funis : the rcafon is, be-

caufe the fuperior parts are much larger and heavier

Q 4
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in proportion than the inferior. When other parts

prefent, it feems owing to the motion of the child al-

tering its figure when the waters are much diminiflied

in quantity, or to circumvolutions of the cord : when
the pofition is once altered, it becomes confined or lock-

ed in the uterus, and cannot eafily refume its original

pofture.

As the figure of the feetus is oval, and the head na-

turally falls to the moft depending part of the uterus,

the vertex generally points to the os tineas, with the

cars diagonally in the pelvis between the pubes and fa-*

crum. The foetus is mechanically difpofed to affume

this pofition from its peculiar figure and conftrudion,

particularly by the bulk of the head and articulation

with the neck, by the adion of its mufcics, and by the

lhape and conftrudion of the cavity in which it is con-

tained.

Art. VII. Peculiarities of the Foetus,

The foetus, both in external figure and internal ftruc-*

ture, differs materially, in rnany 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 cranial bones arc foft and yielding, and
the futures not yet united, fo that the bulk of the head

may be diminiflied in every diredion, and its paffage

confequently be rendered more commodious. The
bones of the trunk and extremities, and all the articu-

lations, are alfo remarkably flexible, All the apophyfes

are epiphyfes
;
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 confide-

rably larger in proportion in the foetus than in the adult.

It has a gland fuuatcd ip the fore-part of the cheft be*-

tween
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tween the laminjs of the mediaftinum, called the thy^

mus. The liver and kidneys are much larger in pro-

portion ;
and the latter arc divided into a number of

fmali lobes, as in the brute.

The foetus alfo differs in fevcral circumftances from

a child who has breathed.

The cavity of the thorax is lefs in proportion than

after refpiration. The lungs are fmaller, more compad,^

of a red colour like the liver, and will fink in water

;

but putrefadion, and a particular emphyfema, as in dif-

cafes of cattle, and blowing into them, will make them
fwim : which fhould prevent us from haftily determi-

ning,from this circumftance, whether a child has breath-

ed or not 5 which we are often called on to do. Nei-

ther does their finking prove that the child never

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 fyflcms are alfo different from
that of the child. Hence the difference in the manner
of circulation already taken notice of.

$ 8 . Of Conception*

This is a very arduous inveftigation, as we propofe

to difeover the changes which take place in the inward
parts of woman, when a new creature begins to ger-

minate, who is, in proper time, to be expoled to light.

We fliall relate, in the firft place, therefore, thofe things

which experience (hows to be true ; and then add thofe

hypothefes by which learned men have endeavoured

to fupply fuch things as are not evident from the fub-

jeO: itfelf. How few things are afeertained on this fub-

jed, and how difficultly they are afeertained, daily ex-

perience fhows.

That feme light may be thrown on fuch a dark fub-

jed, we fhall begin with the moft fimple animals, and
afterwards take notice of what nature has added in o-

thers
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thers whofe fabric is more compounded. The fmalleft

animals, then, which have very few or no limbs, the

lead diftinffion of parts, the ftiorteft life, the vital func-

tions both few and very fimilar to one another j thefc

animals bring forth young ones like themfelves, with

no diftindlion of fexes, as all of them are fruitful, and
none imparts fecundity to the reft. Some of them ex-

clude their young whom they have conceived in their

body, through a certain cleft ;
from others, fome limbs*

fall off, which are completed into animals of a kind fi-

milar to thofe from which they have fallen off. This

kind of generation is extended very wide, and compre-

hends the greater part of animal life.

The next to thefe, which are a little more com-
pounded, all bring forth their young

;
yet in fuch a

manner, that in their bodies is generated a certain par-

ticle peculiar to themfelves, diffirnilar to the whole ani-

mal, and contained in fome involucra, within which

lies the animalcule that is afterwards to become fimilar

to that within which it is produced ; this is commonly
called an egg, A great part of thefe animals is im-

moveable.

The animals which follow arejnot indeed numerous,

but have both eggs, and male femen befides ; fo that

both fexes are joined in the fame animal. But we call

it male femerij Dccaufe it is neceffary for fprinkling the

eggs in order to render them prolific, although it ne-

.ver^rows alone into a new animal. In this clafs, there-

fore, 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 order

to generation.

Thofe animals are much more numerous which have

both a male juice and female eggs
;
yet fuch as cannot

fecundate themfelves, but require true coition. For

two animals of this kind agree in the work of fecun-

dation, in fuch a manner, that each impregnates the

Other with its male organs, and again fuffers itfelf to
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be impregnated in its female ones by the male parts of

the other.

And now the nature of animals approaches nearer

and nearer to that of the human race
;
of which, name-

ly, fomc individuals of a fimilar kind have only male

organs, and the fame males fprinkle their feed on the

female eggs of others. Very many cold ones fprinkle

their feed upon the eggs after they are poured out of

the body of the mother. Warm animals injed their

fcmen into the uterus of.the female. But now, if eggs

are generated within the body of the female, they are

brought forth covered with Ihells or membranes ; but

if the female has a live feetus in its uterus, it is born

quite free of any involucrum : but the difference be-

tween thefe oviparous and viviparous animals is but

fmall
;

fo that in the fame clafs, and the fame genus,

fome animals lay eggs, others produce live feetufes

;

and laftly, the fame animal fometimes lays eggs, and
fometimes brings forth live young.

From this review of animals it appears, that all ani-

mals are produced from others fimilar to themfelves ;

many from a part of it fimilar to the whole
;
others

from an egg of a peculiar ftrudlure
;
but that all thefe

do not ftand in need of male femen. Laftly, the more
moveable and lively animals only, whofe bodies are of

a more complicated ftruclure, are endowed with a

double fyftem for generation
;
and the difference of

fexes feems to be added for the bond of focial life, and
for the fafety of a lefs numerous progeny.

For the certain effufion of this male juice into the

female organs, both fexes are inflamed with the moft

vehement defires
;
the male indeed has the moft lively

ones, becaufc the female is at all times ready to fuffer

the venereal congrefs
;
and thence it behoves the male

to be animated with a dcfirc of vencry, when he has
plenty of good feed, and fuch as is of a prolific nature.

Therefore this is the greateft caufe of venereal defire

in him 5 but in females, of the brute kind cfpccially,

fome
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fome kind of inflammation in the vagina, which ex-

cites an intolerable itching.

But nature has firfl: added to the womb, both in wo-
men and in quadrupeds, a vagina or round membra-
nous cavity, eafily dilatable, which, as we have already

feen, embraces and furrounds the projeding mouth of
the uterus ; from whence it defeends obliquely forward

under the bladder, and refling upon the reduin with

which it adheres, and laftly opens under the urethra

with an orifice a little contraded. This opening, in

the foetus and in virgins, has a remarkable wrinkled

valve, formed as a produdion of the fkin and cuticle,

under the denomination of hymen^ which ferves to ex-

clude the air or water
; not perhaps without fome kind

of moral ufc, feeing this membrane, as far as we know,
is given to women alone. This membrane being in*

fenfibly worn away by copulation, its lacerated portions

at lafl difappear. The caruncles, which are called myr*

tiformes^ are partly the remains of the fhattered hymen,
and lafUy the valves of the mucous lacunae hardened

into a kind of flefh.

At the entrance of the vagina are prefixed two cau*

taneous produdions or appendages, called nympha^
continued from the cutis of the clitoris, and from the

glans itfelf of that part ;
and thefe, being full of cellu-

lar fubflance in their middle, are of a turgefeent or di-

flenfible fabric, jagged and replenifhed with fcbaceous

glandules on each fide, fuch as are alfo found in the

folds of the prepuce belonging to the clitoris. Their

ufe is principally to dired the urine, which flows be-

twixt them both from the urethra, that in its defeent

it may be turned off from clinging to the body, in

which office the nymphas are drawn together with a

fort of eredion. Thefe membranous produdions de-

feend from the cutaneous arch furrounding the clitoris,

which .is a part extremely fenfible, and wonderfully in-

fluenced by titillation; for which it is made up, like

the penis, of two cavernous bodies, arifmg in like man-
ner
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ner from the fame bones, and afterwards conjoining

together in one body, but without including any urc-*

thra. It is furnifiied with blood-velfels, nerves, and

levator mufcles, and a ligament fent down from the fyn-

chondrofis of the os pubis, like thofe in men, like un-

to which the clitoris grows turgid and ered in the time

of coition, but lefs in thofe who are very modeft
; but

from fridlion, the clitoris always fwells up and is creat-

ed.

The mufcle, termed ojlit ^agincz conJlriBor^ feems to

comprefs the lateral venal piexufes of the vagina,

whence it every way conduces to retard the return of

the venal blood. The tranfverfe mufcle of the ure-

thra, and the bundle from the fphinfter inferted into

it, have the fame fituation as in men.
When a woman is invited either by moral love, or

a luftful defire of pleafurc, and admits the embraces of

the male, the penis, entering the vagina, rubs againft

its fides, until the male feed breaks out and is poured

into the uterus. In like manner the attrition of the

very fenfible and tender parts, which lie within the va-

gina, excites a convulfive conftriflion, as we obferved

before of the male. By thefe means the return of the

venous blood being fupprelfed, the clitoris grows tur^

gid and crefl, more efpecially in luftful women
;
the

nymphae fwell on each fide, as well 3s the venal plexus,

which almoft furrounds the whole vagina, fo as to raife

the pleafurc to the higheft pitch : in confequence of

which there is expelled, by the mufcular force of the

conftriflor, but not perpetually, nor in all women, a
quantity of lubricating mucous liquor, of various kinds.

The principal fountains of this are feated at the firft:

beginning or opening of the urethfa, where there are

large mucous finufes placed in the protuberant margin
of this uriniferous canal. Moreover, there are two or
three large mucous finufes, which open themfelves in-

to the cavity of the vagina itfelf, at the fides of the

urethra, in the bottom of the finufes which are formed
z by
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by the membranous valves falcated upward. Laftly,

at the Tides of the vagina, betwixt the bottoms of the

nymphx and the hymen, there is one opening, on each
fide, from a very long du6i

;
which, defcending to-

wards the anus, receives its mucus from a number of
very fmall follicles.

But the fame a<5lion which, by increafing the plea-

fure to the highell degree, caufes a greater conflux of

blood to the whole genital fyftem of the female, occa-

lions a much more important alteration in the interior

parts. For the hot male femen, penetrating the ten-

der and fenfible cavity of the uterus, which is itfelf now
turgid with influent blood, does there excite, at the

fame time, a turgcfcence and diflention of the lateral

tubes, which are very full of veflels, creeping betwixt

their two coats, and now (tiff with the great quantity

of blood they contain
;
and thefe tubes, thus copioufly

filled and florid with the red blood, become ere6l, and
afeend, fo as to apply the ruffle or fingered opening of

the tube to the ovary. In the truth of all thefe parti-

cular changes, we are confirmed by difledions of gra-

vid or pregnant women, under various circumftances
;

alfo from the comparative anatomy of brute animals,

and from the appearances of the parts when difeafed.

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

ly turgid, with a lymphatic fluid, which will harden

like the white of an egg, and with which little bladders

are diftended. In a prolific copulation, fome one of

the more ripe veficles is burff, a cleft manifeflly ap-

pears, and at length pours out a clot of blood. With-

in this veficle, after copulation, a kind of flefh grows

up, at firfl flocculent, then granulated, and like a con-

glomerate gland, confifling of many kernels joined to-

gether by a cellular fubftance
;
which flefh by degrees

becoming larger and harder fills the whole cavity of

the veficle,. and is hardened into the nature of a feir-

rhus, in which, for a long time, remains a cleft, or a

veftige of one,- This is the t:crtus and the

2 number
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number of thefe, for the mofl part, correfponds with

that of the foetufes ; and they arc common to all warm
quadrupeds, in which fome late anatomifts have found

a fort of juice before copulation j which, however, ex-

perience does not admit, feeing there is no corpus iu-

tcum at that age. Nor is the veficle, which is the hu-

man ovum, contained in a body like a cup.

The extremity of the tube, therefore, furrounding

and comprefling the ovarium in a prolific congrefs, is

thought to prefs out and fwallow a mature ovum, from

a fiffure in the outer membrane, from whence it is con-

tinued down, by the periftaltic motion of the tube, to

the uterus itfelf
;
which periftaltic motion begins from

the firft point of contadt with the ovum, and urges the

ovum downward fucceflively to the opening into the

fundus uteri, which is very manifeft in brute animals.

The truth of this appears from the conftant obferva-

tion of a fear or fiffure in the ovarium, which is pro-

duced there after conception ;
from a foetus being cer-

tainly found in quadrupeds, both in the ovarium of the

female and in the tube
; from the analogy of birds, in

which the defeent of the ovum from the ovarium 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 concep-

tion, the true ovum is alinoft fluid, very foft and pel-

lucid, and cannot be diftinguilhed from the mucus with

which the tube is filled
;

likewife, that it is very fmall,

on account of the narrownefs of the tube. The veficlc

itfelf which was in the ovary remains in it fixed, and
becomes the covering of the corpus luteura. But the

accounts of ova faid to have fallen from women during
the firft days are not certain, and are contradided by
the fmallnefs of the foetus obferved many days after

conception
; 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.

Thefe things arc performed, not without pleafure to

the
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the future mother, nor without a peculiar fort of fenfa*

tion of the internal parts of the tube, threatening to

induce a fwoon^ Neither is the place of conception in

the uterus, to which certain experience fliows that the

male femen comes. For the power of the male femen
fecundates the ovum in the ovaria theinfelves, as we
fee in the cafe of feetufes found in the ovaries and
tubes ;

from the analogy of birds, in which by copula-

tion one egg indeed falls into the uterus, but very ma*
ny arc fecundated at once in the ovaria. Nor is the

fniall quantity of the male femen, or its fluggilh nature,

any objeftion to this, which by eminent anatomifts has

been thought to render it lefs fit for performing fuch

a journey. For it is certain that the male femen fills

the tubes thcmfelves at the firfi: impregnation, bofh in

women and brute animals.

The uterus indeed, in animals certainly, and in wo-
men probably, is clofed, left the very fmall ovum, to-

gether with the hope of the new progeny, fliould pe*

rilh. At that time the new mother fuffers many difa*

greeable affedions; which probably arife from the

fubputrid and fubalkaline male femen reforbed into the

blood. A naufea is occafioncd by conception, alnioft

in the fame manner as by fwallowing a bit of a rotten

egg. Flefh is at this fame time chiefly naufeated
; a

vomiting alfo occurs ;
fome puftules break out, and

the teeth ach. The mod of thefe complaints we reck,

cn to be owing to the fwelling of the uterus, and the

retention of the menfes.

Thefe changes, hitherto, which arc proved at leafl: by
the teftimony of our fenfes, may be cither confirmed

or correded. Thofe which follow are more conjec-

tural ;
and the more difficult on account of the paucity

of experiments, and their difagreement with one ano-

ther. And in the firft place, it is a difficult queftion.

From whence proceed the firft (lamina of the new ani-

mal ? Whether are they from both parents, and mixed

into one animal by a conjuadion of feminal matter

coming
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coming from the whole body ; as indeed there is a rc«

femblance of the feetus to both parents in animals, but

efpecially in plants, as confirmed by very many experi-

ments : the fame thing alfo feems confirmed by the

faults of parents being conveyed to their children. But
no feed has ever certainly been obferved in females :

and innumerable examples fliow, that the fpecies of

animals may be propagated without any mixture of

feeds. Laftly, the refemblancc of the young animal to

its father feems only to fhow, that in the male feed

there is fomc power, which alone can form the foft

matter of the embryo in its leafl: ftatc ;
juft in the fame

manner as that power adds length to the pelvis in cer-

tain bodies, dilates the larynx, and caufes the horns

appear.

To the father fome have attributed every -thing

;

chiefly fince the feminal worms, now fo well known,
were firft obferved in the male feed by the help of the

microfeope, which are obferved with truth to agree in

figure with the firft embryos of all animals. But in

thefe animals there is a proportion wanting betwixt

their number and that of the feetufes
j
they are alfo not

to be conftantly obferved through all the diflFerent
'

tribes of animals
;
they have too great a refemblancsi

to thofe animalcules that are every where fpontaneouf-

ly produced in other juices, which yet are always te-

nacious of their own genus, and are never found to

grow in the moft diflimilar kinds of animals that have

limbs.

Again, other anatomifts, not lefs celebrated or lefs

worthy of credit, have taught that the foetus exifted in

the mother and maternal ovary ; which the male fc-

men excites into a more active life, and likewife forms

it varioufly, fo as to fhow it juft brought into life, and
make its prefence manifeft. That yolks are alfo ma-
nifcftly found in the female ovaries, even although

they have not been impregnated with any male femen.

But a yolk is knowTi to be an appendix tq the inteftine

VoL. 111. D of
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of fowls
; atid to have its arteries from the mefenteric

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. That along

with the yolkj therefore, the foetus feems to be prefent

in the mother hen, of whom the yolk is a part, and
which gives velfcls to the yolk. Laftly, that the ana-

logy of nature fliows that many animals generate eggs

without any connection w^ith a male of the fame fpecies,

but that a male animal never becomes prolific without

a female. That the progreflions are continued from a

female quadruped to an oviparous animal, and from
that to one which is not oviparous

;
but that the new

animal proceeds from a part of the old one. Certain-

ly, therefore, the males mufl give fome addition to that

fex which produces the foetus from its own body j

which addition is neceflary in fome tribes of animals,

but in others, even the mod fruitful, may be wanted.

And that it is not pollible with any kind of truth to

admit of any infertion, by which the open navel of the

male animal, when conceived, fhould adhere to the

veflels of the female. For this navel would be by far

too fmall at the time when the yolk is of a confider-

able bignefs
; neither could the very fmall umbilical

arteries be applied to the very large yolk with any hope

of a continuance of the circulation.

Thus much concerning the materials : but we arc

again at a lofs concerning the formation, by what
means the rude and fhapelefs mafs of the firft embryo
is fafhioned into the beautiful fhape of the human bo-

dy. We readily reject fuch caufes as a fortuitious con-

courfe of atoms, the blind attradions between the par-

ticles of the nutritious juices and the ftrength of fer-

ments, inconfeious of the reafons why they operate ;

the foul is certainly an architect unequal to the talk of

producing fuch a beautiful fabric
;

as for internal mo-
dels, we fhall refer them to thofe hypothefes which the

defire
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defire of explaining thbfe things, of which we afe un-

willingly ignorant, has given rife to.

To Haller, indeed, experience feems to agree with

ihofe things which the mind forefees will follow from

their own caufes. Namely, that this mod beautiful

frame of animals'is fo various, and fo exquifitely fitted

for its proper and diftind fundions of every kind, and
the offices and manner of life for which the animal i^

defigned
;

that it is calculated according to laws more
perfed 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 mod evidently

accommodated* it appears, therefore, certain, that

no caufe can be affigned for it below the infinite wif-

dom of the Creator himfelf. Agaiiij the more fre-

quently, or the more minutely, we obferve the long

feries of increafe through which the fhapelefs embryo
is brought to the perfedion neceffary for animal life, fo

much the more certainly does it appear, that thofe

things which are obferved in the more perfed foetus

have been prefent in the tender embryo^ although the

fituation, figure, and compofition feem at fird to have
been exceedingly different from what they fhow them-
felves to be at lad; for an unwearied and laborious

patience has difeovered the intermediate degrees by
which the fituation, figure, and fymmetry, are infen-

fibly reformed. Even the tranfparency of the primary

foetus alone conceals many things which the colour

added a little after does not generate, but renders con-

fpicuous to the eye. And it fufficiently appears that

thofe parts which eminent anatomids have fuppofed in

aftertimes to be generated^ and to be added to the

primeval ones, have been all cotemporary with the

primeval parts, only fmall, foft, and colourlefs.

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

embryo neither increafes nor is agitated, except by a
very gentle motion of the humours, which we may
fuppofe to Vibrate from the heart into the neighbouring

D 2 arteries.
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arteries, and from thefe into the heart of the foetus,

But we may alfo fuppofe, that the ftimulus of the male
feiiien excites the heart of the foetus to greater con-

eradtions, fo that it infcnfibly evolves the complicated

veffels of the reft of the body by the impulfc of the

humours, and propagates the. vital motion through all

the canals of the little body of the animal ; that it is

more quick in fome parts, and more flow in others

;

and that from thence it happens that fome parts of the

body of the animal feem to be produced very early,

and others to fupervene afterwards; and laftly, that

fome do not ftiow themfelves 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

ofbrute animals. In all animals, heat ailifts this evo-

lution
;

in the more fimplc ones, whofe veffels are

few, and lefs complicated in their various origins, it is

the foie inftrument of bringing it to perfedion.

- Of the objedions which are ufually brought, fame
are not true

;
fuch as the fuppofition of an excrefccnce

a different ftrudure 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 fome particular parts, occalioncd by the

powers of the male feed ; fome to the cellular texture

varioufly relaxed, as it feems to increafe in the parts

j)€wly produced, or to be occafioned by indurated jui-

ces. Although it is not eafy to explain every thing

mechanically, yet we ought to remember, that if in-

deed the new animal is truly, and fliown by experience

fo be, prefent in the egg, thofe difficulties which arc

moved cannot overturn fuch things as have been truly

demonftrated, although perhaps fome things may re-

main, to which, in fo great an infancy of human
knowledge, we cannot yet give a full anfwer.

When the human ovum is brought down into the

uterus, we become more fcnfibleof its change of fliapc

after the interval of a few days. The ovum itfelf fends

cut
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out every where foft branchy flocculi from the fuperfi-

cies of its membrane hitherto fmooth, which adhere to

and inofculate with the exhaling and reforbing floccu-

ii 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 the fundut

uteri. Thus the thin ferous humour of the uterus,

proceeding from its arterial villi, is received into the

flender venous vcffels of the ovum, and nourifhes it to*

gether with the foetus. But before this adhefion, it

IS cither nouriflied by the matter it already contains, or

clfe by fuch juices as it abforbs from the lurrounding

humours, if indeed there is any lime when it does not

adhere.

At this time, in the ovum, there is a great propor*

tion of a limpid watery liquor, which, like the white

of an egg, hardens by the heat of fire, or a mixture

with alcohol
;
and now the foetus, for a long time in-

vifiblc, as Haller has never obferved it before the 17th

day, makes its appearance at firft a fliapelefs mafs,

confiding of mere mucus, and as yet fcemingly of a

cylindrical fhape. When fome didindion of parts is

next to be feen, it has a very great head, a fmall flen-

der body, no limbs, fixed by a very broad flat navel

to the obtufe end of the ovum. j

From henceforward the fetus continually iticreafes

as well as the ovum, but in an unequal proportion j

for while the arterial ferum is conveyed by more open
paflages into the fmaller veflels of the ovum, the fetus

itfelf grows the faded ; becaufe now the greated part

of its nourifhment feems to pafs through the very large

umbilical vein. At the fame time the ovum itfelf alfo.

grows, but lefs in proportion
;
and the waters, which

it includes, gradually diminifh from their fird proper*

tion, in refpefl of the bulk of the foetus. The fleecy

produdions of tbs veffcls from the ovum are gradually

fpread over with a continued membrane, and only

tbofe which fprout out from the obtufe end of the ovum
P J take
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take root, or increafe fo as to form a round circum-

fcribed placenta or cake.

Such is the appearance of the ovum, as we have

here defcribed it, commonly in the fecond month ;

from which time it changes only by increafing in bulk.

That part of the ovum next the fundus uteri is com-
monly uppermoft, making about a third of its whole
furface, in form of a flat round difli or plate

; fucculent,

fibrous, full of protuberances, but throughout perfectly

vafcular
;
changing into other tubercles of the fame

kind, for the moll part accurately, and often infepa-

rably, connefted with the uppermoft part of the ute#

rus, remarkable for its large veflels, of a thin cellular

texture, colle6ling the veflTels every where, but chiefly

in the circumference of the greateft circle, as well the

exhaling arteries anfwering to fuch as come from the

uterus into the veins of the placenta, as the arteries of

the placenta opening into the large veins of the uterus.

There, in the common furface of the uterus and pla-

centa, a communication is made, by which the uterus

fends to the foetus, firfl: that white ferous liquor not

unlike milk, and laftly, as it feems, red blood itfelfa

This communication of the humours feems to be de-

inonftrated by the fuppreflion of the menfcs in women
with child, whofe blood mult be turned into another

channel ;
from the lofs of blood which follows from a

reparation of the placenta in a mifcarriage
; and from

the blood of the foetus being exhaufted from an he-

inorrhagy in the mother
;
from hemorrhagies that en-

fue from the navel-ftring, fo as to kill the mother when
the placenta has been left adhering to the uterus

; and,

ialtly, from the paflage of water, quickfilver, tallow,

or wax, injefted from the uterine arteries of the mo-
ther into the veflTels of the placenta, as is confirmed by
the mod faithful obfervations. But that it is blood
which is fent into the foetus, is evinced by the magni-
tude of the finufes of the uterus and placenta

; the dia-

meter of the fcrpeutinc arteries of the uterus ; the he-

morrhagy
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morrhagy that follows, even when the placenta is very

flight 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 nourilhed in the

way above mentioned, yet, as it is not fully proved, and

as many phyfiologifts take up the oppofite fide of the

queftion, it may not be improper to repeat what Wrif-

berg has faid on the fubjedi.

‘‘ The manner in which the foetus is nourilhed after

conception, labours under a like difficulty with the ori-

gin of conception itfelf. Of the two moft noted con-

jedures which ufually explain the communication of

the uterus with the placenta, reforption, or the imme-
diate anaftomofis of the blood-veflels, the laft has al-

ways had the moft partifans. 1 am forry that various

arguments, fufficientfy weighty, prevent me from fo

cafily embracing the fame fide
;
which arguments my

celebrated pupils, Balthafer and Moeller, have already

mentioned, and which fliall now be partly delivered by
myfelf. They may be conveniently divided into two
claffes ;

the firft contains the doubts of anaftomofis

;

the laft, the arguments tending to prove it. In the

firft clafs it is denied,

I. Becaufc the young of birds, removed at a

great diftance from their mother, fo that they cannot

get any blood from her, prepare true blood from their

own nouriffiment, the yolk and white.

“ 2, Anaftomofis between veflels of fo great mag-
nitude and importance, the abftradion of which lb

large a hemorrhagy frequently follows, ought not to

be formed and fupported by veflels fo very fmall and
imperceptible to the naked eye, but by larger ones ;

the number of which, however, in the natural abftrac-

tion of the fecundines, we find neither in the uterus

nor placenta to be great,

3. As often as I have taken the egg from the ute-

D 4 rus
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rm of animals which have died at different periods of
pregnancy, I always found in the uterus a liquor re-

fcmbling milk, rarely blood.

“ 4. By the mod fuccefsful injedions, made with

all due care, once into the uterus of a pregnant wo-
man who died in the feventh month of geftation of a

wound, fcveral times into the wombs of mares, cows,

goats, rabbits, dogs, and cats, &c. preparations of which
I poffefs, I never could convey the fmalieft quantity of

the raofl fubtile liquor into the uterus from the vcffels

of the cord, nor from the veffcls of the uterus into the

placenta: the liquor entered only the cellular texture '

of the fungous chorion, and filled it with irregular par-

ticles.

5. 1 have fometimes filled the recent fecundineg

of women, and feveral brutes, that have come away
fpontaneoufly immediately after birth ;

but 1 never faw

the mercury niihing forward, as we fhould have ob-

ferved in the rupture of anaftomofing vdfels, which

nevertfaelcfs penetrates the mod fubtile veffels.

6. 1 have met with a few dogs juft before birth

killed by cutting through the carotids ; which bcin^

almoft half alive, 1 have filled through the uterine veff

fcls with a very fubtile liqupr. The preparations which

I poffefs are proofs of the mpft happy and fuccefsful

injedion. However, I have done nothing more in

thefe than tp-pufh the fluid and colouredmatter into

the cells of the furvgous chorion ; but there arc not

the fmalieft traces of its entering the veffcls of the pla*<

centa. As to the other fide of the queftion, the argu-

ments there are not of iefs weight : for,

1. The fuppreflioa of the menfes in pregnancy

cannot fo much prove it, fince (/») feveral arilraals have

no menfes
;

(b) they are not fuppreffed in all women ;

(r) the tnafs of menftrual blood fuppreffed after con^

ception, amounting to twelve, fixteen, or even twenty

ounces^ can in no ways be expended upon the finail
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inafs of embryo of the firft or fecond month, which,

together with the fecundines, weighs fcarce an ounce-

2. Thofe great and dangerous hemorrhagies which'

happen after the abftradion of the human placenta,

excite no fmall fufpicion of an immediate anaftomofis*

But (^2) the flow of blood does not happen in all with

the fame force ;
but is fometimes feveral pounds, fome-

times a few ounces and drachms : (J?)
and the fame

flux is the more gentle the more carefully the abftrac^

tion has been performed, and vice verfa; and in very

profufc fluxes the uterus is, for the moft part, more or

iefs injured, (r) I have feen abortions of two or three

months attended with a very fmall profuhon
;
and I

now remember five in which fcarce an ounce was loll.

(d) In the birth of brutes, fo large effufions never hap-

pen, or do not laft fo long.

3. It would truly be a weighty argument, which

would eafily determine me to embrace the doctrine of

anaftomofis, if I could reconcile it with my own obfer-

vations, 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 very bloody
wound, and had fulfered a great elfufion, which had
loft no blood out of the heart nor larger veffels

; nay^

not even in the placenta itfelf did the ftate of the

blood- veffels exhibit any mark of hemorrhagy. (b')

piext, I have killed pregnant dogs and cats, juft upon
the time of birth, by cutting the carotids ; I have exa-

mined the uterus of cows and marcs, killed by means
of a very large wound of the heart, without finding

in any of them either the ova or foetus fliowing the

lead defeft of blood.

‘‘ 4. That mothers may fuffer fatal hemorrhagies
from cutting and not tying the cord, neither my own
obfervations, nor thofe of Roederer, will allow ; and
no perfon at prefent direfts,midwivc^ to begin the ty-

ing of the cord towards the placenta.

« 5. The
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. 5. The venous finufss, fo called, in the uterus,

except the cellular fubftance of the fungous chorion,

feem to afford no proof. I have obferved fuch fmufes,

fo called, in the uterus, if a very great part of the

fpongy chorion has cohered to the uterus. 1 have per-

ceived them on the placenta, if it had adhered, to it.

I he blood detained here does not abfolutely demon-
ftrate the continuation of veffels : it only Ihows, that

a certain ffore is prepared, from which the abforbent

veffels of the placenta may receive their nourifliing

matter, which contains a mixture of the blood itfelf

tranfmitted through the increafing veins, whofe refidu-

um is reabforbed by the veins of the uterus, and at

length mixed with the blood. Does not the like hap-

pen in other fpongy parts ?

“ 6. As to examples of feetufes wanting the heart,

whofe circulation therefore fliould have depended upon
the mother alone, although 1 am not fo certain of the

truth of them, I could oppofe as many other obferva-

tions of a fimilar monftrous mechanifm in birds.”

The remaining part of the ovum, and likewife the

furface of the placenta, are covered by an external vil-

lous and fleecy membrane, full of pores and fmall vef-

fels, of a reticular fabric, eafily lacerable, fo as to re-

femble a fine placenta, and is called the fpongy chorion :

(this is elegantly delineated by Dr Hunter). But even

this is connected to the fiocculent furface of the uterus,

which is very like to itfelf, but fofter, by veffels fmal-

ler than thofe of the placenta, but manifeftly inofeu-

lated from the chorion into the veffels of the uterus.

Under the fpongy chorion lies a continuous, white,

opaque, and firm membrane, not vafcular, which 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 cho^

rion and amnios. The moft fimple name we can give

it, is the Iccve chorion.

The innermoft coat of the foetus, which is called

amnios^
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amnios^ is a watery pellucid membrane,very rarely fpread

with any confpicuous veflels, extremely fmooth, and

in ail parts alike
;
aifo extended under the placenta with

the former, the furface of which is every way in con-

tadl with the waters. If there are more foetufes than

one, cither in man or beaft, each of them has their

proper amnios.

The nourifhinent of the fcetus, from the beginning

to the end of the conception, is without doubt con-

veyed to it through the u?nbilkal vein. This gathers

its roots from the fubftance of the placenta, and it has

manifeft communications by fome roots with the umbi-

lical artery, from whence it in part rifes, and, meet-

ing together in a large trunk, is twifted in a circular

manner through a number of folds to a fufficient length,

that may allow of a free motion
;
and in this courfe

it is furrounded with z cellular fubftance full of mu-
cus, diftinguifhed by three partitions, and the mem-
brane which is continued to the amnios, but known
by the name of the umbilical rope

;

and after forming

fome protuberances, it enters through the navel, in an
arch made by a parting of the fkin and abdominal

mufcles, and goes on through a proper finus of the

liver, into which the fmaller portion of the blood that

it conveys is poured through the {lender dudus veno-

fus into the vena cava feated in the pofterior folTa of

the liver : but the greater part of its blood goes thro*

the large hepatic branches, which conflantly arife from
its fulcus, and remain even in the adult ; but it goes

thence to the heart by the continuous branches of the

vena cava. The finus or left branch of the vena por-

tarum itfelf is a part of the umbilical vein, and its

branches bring the blood from the placenta to the cava,

while the right branch alone carries the mefentcric 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 again into the fub-

flar^ce thereof, by two large umbilical arteries

^

which

arc
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are continued on in the direftion of the aorta ; and
after giving fome flender twigs to the femorals, with
ftill fmalier arteries into the pelvis, they afeend refled*

ed back with the bladder on each fide of it, furround-
cd with the cellular plate of the peritonaeum, with fome
fibres fpreading to them from the bladder and urachus,

in which manner they proceed on the outfide of the

peritonaeum into the cord at the navel, in which paffing

alternately in a ftraight and contorted courfe, they

form various twiftings or windings, fomewhat lharper

than thofe of the vein which they play around
; in

which manner they at lafl arrive at the placenta, whofe
fubftance is entirely made up of their branches, in con-

jundion with thofe of their correfponding veins, and a

fljppery cellular fubftance following both veffels
j fo that

the kernels themfelvcs, that are confpicuous in the pla.

centa, are convolutions of thofe velfels. By thefc

branches the blood feems to pafs out through the minute

arteries of ihe placenta into the Veins of the maternal

uterus, that after undergoing the adion of the lungs

by the mother’s refpiration, it may return again in an
improved ftate to the feetus : for what other reafon can

foe aftigned for fuch large arteries, which carry off

above a third part of the blood of the foetus ?

But it will perhaps be demanded. Whether the foe-

tus is not nourifhed by the mouth likewife ? Whether
it does not drink of the lymphatic liquor contained

in the cavity of the amnios, which is. coagulable, un-

kfs putrefied, and in the middle of which the f^oetus

fwims, and whofe origin is not fufficiently known ?

Whether this opinion is notin fome meafure confirmed

by the open mouth of the foetus, and the analogy of

chickens,, which are under a neceflity of being nou-

rished from the contents of the egg only ? to which

add the abfcnc.e of a navel-ftring in fome feetufes ; the

quantity of meconium filling, the large, and part of the

fmall, inteftines ; the.fimilitude of the liquor found in

the cavity of the ftomach to that which fills the amnios

;

3
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the proportionable decreafc of the liquor amnii, as the

fetus enlarges ;
the glutinous threads which arc found

continued from the amnios, through the mouth and

gula, into the ftomach of the fetus

;

the true feces

found in the ftomach of the fetus of quadrupeds ; the

open mouth of the fetus, which we have certainly ob-

ferved ;
the gaping of a chicken fwimming iii this ft**

quor, 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 thro’

the invifible veflels of the amnios, or through certain

pores from the fucculent chorion, which is itfelf fupplied

from the uterus ? it muft be confcflfcd, that thefe in-

quiries labour under obfeurities on all fides ; notwith-

ftanding which, fays Haller, there feems more proba-

bility for them than otherwife, fmee the liquor is of a

nutritious kind, at leaft in the firft beginnings of the

fetus, and derived from the uterus.

All the cxcremental feces, which arc collefled in

the fetus during the whole time of its rcfidence in the

womb, amount to no great quantity, as they arc the

remains of fuch thin nutritious juices, percolated thro’

the fmalleft: veflels of the uterus. Haller frequently

obferved, that the bladder was almoft empty in the fe-

tus. However, there is generally fome quantity of

urine, collefled in a very long conical bladder. But
in the cavity of the inteftines, there iscollefted together

a large quantity of a dark green pulp, which appears

to be a mixture of the bile and the remains of the ex-

haling juices.

It may then demanded, Whether there is any al-

lantois ? fince it is certain that there pafles out from
the top of the bladder a dufl called the urachus^ which
is a tender canal, firft broad, covered by the longitu-

dinal fibres of the bladder as with a capfule
j
and after-

wards, when thofe fibres have departed from each o-

thcr,it is continued thin, but hollow, for a conftderable

way over the umbilical cord, yet fo that it vanifhes
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in the cord itfelf. Whether this,' although it be not
yet evident in the human fpecies, is not confirmed by
the analogy of brute animals, which have both an ura*

chus and an allantois ? But as for any proper receptacle

continuous with the hollow urachus, it either has not
yet been obferved with fufficient certainty, or elfe the

experiment has not been often enough repeated, to

render the opinion general in the human fpecies
;
and

thofe eminent anatoraifts who have obferved a fourth

kind of veffel to be continued along the umbilical rope

into its proper veficle, will not allow that veflel to be
called the urachus, and very lately have referred it to

the omphalo-mefenteric genus. Wrifberg has feen two
feetufes with a fimilar filament. He injected a third

one with wax, and that filament which might impofe

upon us for the urachus was likewife filled. The arte-

ry ran from the veflels of the omentum to the cord,

and was diffributed in very frnall branches through the

cellular texture of the cord, and upon the bladder

;

and in the human foetus, the urine is feparated in a

very fmall quantity : but it perhaps may be no impro-

bable conjedure, that fome portion of the urine is

conveyed to a certain extent into the funiculus umbili-

calis, and there is transfufed into the fpongy cellular

fabric that furrounds it
;

and therefore, that, of all

animals, man has the longefl: umbilical cord, becaufe

he alone has no allantois. But then this can take up
but a fmall fpace, terminating in the funis, and hardly

ever feems to reach as far as the placenta. Sometimes,

even in an adult perfon, this open du6t has brought

the urine to the navel. ^
In the mean time, the foetus continues to advance

in growth
;
the limbs by degrees fprout from the trunk,

under the form of tubercles
;
and the other outworks

of the human fabric are by degrees beautifully finifh-

ed, and added to the reft, in t,he following manner

:

The embryo which we firft obferved in the uterus O’f

the mother was a gelatinous matter, having fcarce any

2 proper
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proper fhape, and of which one part could not be di-

flinguilhed from another. There was, however, in

that gluten a heart, which was the caufe of life and

^ motion ;
there were veffels which generated the humour

of the amnios
;
there were therefore veffels of the um-

bilicus and yolk, the little trunks of which, being re-

ceived from the foetus, are at that time very large, fee-

ing they have lately begun to be obferved. There was

both a head and fpinal column, both parts very large,

and larger in proportion to the reft than ever. There

were likewife, without doubt, all the reft of the vifce-

ra, but pellucid and of a mucous nature ; for which

rcafon, they may be obferved fome days fooner than

can be hoped for from nature alone, if you render them
opaque.

But in the whole foetus, an immenfe quantity of

water is mixed together with a very little earth, as the

very cellular texture furrounds it in a ftate between
fluid and folid

;
feeing large drops of water are inter-

pofed betwixt the remote elements of the folid parts.

In birds there is added to this the vivifying gluten

or white of the egg, which is of the nature of lymph

;

and the yolk, which is of an oily nature : in man,
' fomething of a milky nature, not altogether unlike the

yolk of an egg, and the coagulable lymph. That the

blood is perfe&ed from the fat by the proper powers
of the foetus, we are perfuaded from the example of

birds. From it are infenfibly prepared all the other

humours
;
but all of them at firft mild, void of tafte,

colour and fmell, and of a glutinous nature. The pro-

per nature of every one of them approaches to that of

ferum
;
but 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 greater degree of cohefion
; as yet

however, they are like a gluten, at firft fluid, and af!

terwardj



$6 the pelvis.
. Part Vt,

terwards more confiflent. In thefe the fibres which
tve could not diftinguifh in the primeval embryo are by
degrees produced

; the gluten, as it would feem, being
(haken between the neighbouring veffels, part of the

water expreffcd, and the terrcftrial parts attrading one
another. Thefe fibres varioufly comprehend one ano-
ther, and form a cellular texture, even in difeafcs,and

intercept little fpaces, in which there is a kind of hu-
mour. From this cellular fubftance are formed the

membranes and vefTcls, and almofl the whole body.
The veffels are the oldcfl: parts of the body, and are

prepared in the firft delineation of the embryo. What
firft appears in an egg during the time of incubation,

having any didind form, are venous circles : but thefe

veins fabricate the arteries, by which they both receive

their juice, and the motion of that juice. They are

not generated mechanically from an obftacle, as the

arterial blood is found at that time. At firft the trunks

of the veins are confpicuous, afterwards the branches

which convey the humours to the trunks. If they were
produced from the arteries refleded, the branches

would firft be feen, and the trunks formed in the laft

place. Neither could the arterial blood, driven back
by an obftacle, form thofe moft beautiful circles, and
bring back the veflcis 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 fufEcient

to keep up its pulfations.

There are, therefore, in the primeval foetus, fuch as

wc firft obferve it, fomc things more perfed: and con-

fpicuous ; others involved, invifible, and very fmall.

The heart is the moft perfed:
;

it is the only moveable

and irritable part
;
although it is in many refpeds dif-

ferent from what it is in an adult perfon. The brain

is large and fluid
;
the veflcis formed which appear in

the back next to the heart. The vifeera, mufcles,

curves, and limbs, are not yet to be fecn; the bones
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thcmfelves are prefem^ of which the firft appearance

is a mucus, as are the veiTels of the rcli: of the body-

The other portion is that of the abdomen, the umbili-

cal capfule of which is an immenfe hernia.

To this embryo is fuperadded motion, in man almoft

of the heart alone
;

as alfo in birds, whofe formation

does not take place without heat rather greater than

that of the human body : yet, without the heart, Keat

dcftroySj inftead of forming the foetus. It is the largefl

in proportion to the reft in thefe beginnings
;

after-

wards its proportion to the other parts of the body
grows gradually lefs and Icfs* Its pulfations are alfo

at this time the moft frequent, and in the foftcft foetus

the moft powerful for impelling the humours, and di-‘

ftending and producing the veffels.

To the force of the heart is oppofed what is of fer-

vlce however in forming the fcetus, namely, the vifci-

dity of the vital humours which colled the earthy ele-

ments. There is therefore in the embryo both an im**

pclling force, which increafes the parts longitudinally |

and a refilling force, which moderates the increafe^

and increafes the lateral preflure, and thus the diften-

tion. By the force of the heart all the arteries, but for

ealinefs of cxprcffion we lhall fay only one artery, which
reprefents all the reft, with all its furrounding cellular

texture, is lengthened out
; its folds are ftretched out^

and the fame artery is dilated. And the blood by its

lateral preflure makes an effort againft the almoft blind

branches of the arteries, fills and evolves them, and fets

them off* at more obtufe angles : thus are produced fpa-

ces which make very little rcfiftance, in which the glu-

ten is depofited. In the very fubftance of the artery it-

fclf, while it is every where dilated, between its irtiagi-

nable folid threads are prepared little reticulated fpaccs

like a ftretched-out net, which are equally fit for recei-

ving humours. The largeft of thefe are farmed round
the heart and in the head, whither the impulfe of the

heart drives the humours in a ftraight dire^ion, and in

VoL. III. E th«
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the placenfa i the leffer ones are in the inferior part of

the body, frorli ^hich the umbilical arteries fubtrad the

greatefl: part of the blood.

The foetus increafes very quickly, as is mofl evident

in the example of a chicken, whofe length the twenty-

fecond day is to its length the firft 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,

veffels larger in proportion, and likewife more nume-'
rous and relaxed, and the folid parts are mucous and

diftenfible. The breaft is later of coming to perfec-

tion, furrounded with membranes fo foft, that they

cannot be feen.

The embryo does not only increafe in bulk, but is

fo remarkably altered in fiiape, that it comes forth in-

to the light totally difiimilar from any thing that could

be obferved in it at its firft formation. And firft it is

probable, that the articulations of the limbs are produ-

ced from the elongated arteries, that they are laterally

knit together by a certain gluten, feparately evolved,

'and at firft that they fprout out very fhort, but after.*

wards increafe by infenfible degrees, and appear divi-

ded into diftinft articulations, as the wings of a bat are

formed from an open vafcular net-work. Thus like-

wife tne right ventricle of the heart is expanded by the

blood coming to it in greater quantity
;
and, being in-

creafed by degrees, equals the left.

On the other hand, the cellular texture, from its glu-

tinous aqueous nature, by which earthy particles are

continually brought to it, becomes infenfibly harder ;

by a gentle attradlion contradfs its parts, which were
before ftraight, into various flexures

;
and ties the au-

ricles to the heart, from which they were as yet at a

diftance. So the mufcles draw out procefles from the

bones by their continual pulling, and open fmall cavi-
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ties into large cells : the fame likewife IncurVate the

bones, and varioufly figure them.

Preffure can do a great deal : to it we muft attribute

the defcent of the tcfticles into the fcrotum, after the

irritable force of the abdominal mufcles has taken place 2

to this alfo we muft aferibe the repulfion of the heart

into the bread, when the integuments of the bread are

larger : to it we are to aferibe the length of the bread

and the fhortnefs of the abdomen, and the fmaller fize

of the vifeera of the latter ;
becaufe the air received

into the lungs dilates the cavity of the thorax. But
even the bones are varioufly hollowed out by the pref-

fure of the mufcles, blood-veflels, and even of the very

foft brain itfelf
5
and by the fame means flefli is chan-

ged into a tendinous fubdance.

The power of derivation brings the blood into th^

pelvis and lower extremities from the clofed umbilical

arteries : the fame, when the foramen ovale is con-

trailed by the auricles drawn towards the heart, evolves

the right ventricle of the heart : when the vefTels of
the yolk have taken up the whole 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 by the fame power, after the blood has got an eafy

paffage through fome vefTels of any part, the other

parts which do not afford a like eafy paffage increafe

the lefs. The head grows Icfs after the lower limbs

have begun to increafe in bulk.

A membrane may be formed from a humour of

which the thihnefl part is exhaled, as we have an ex-

ample in the epidermis ; from the fame may be form-
ed a cartilage as happens in the bones, or even a bone
itfelf, or fomething of a flony nature, which is very
frequent in the teff ides of aquatic animals. The bones
at firft are foft, and of a mucous nature

;
then they be-

come of the confidence of jelly
;

this afterwards be-

E 2 . comes
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comes a cartilage
;
without any change made on the

parts, as far as can be obferved.

A cartilage, however, is not afterwards fccretely

changed into a bone. That never happens, unlefs lines

and furrows have at firfl; run along the cartilage : nay,

the red blood has made a palfage to itfelf through the

veflels of the bones ; but thefe veffels manifeftly come
from the nutritious trunks in the interior parts of the

bone, and ftrike as it were in right lines on the carti-

laginous extremity of the body of the bone, which they

remove farther and farther from its middle. Round
thefe vcifels is formed a cellular texture and laminae,

which feem to prefs the veflels themfelves towards the ^

medullary tube. Laftly, in the epiphyfis, which both

remains much longer cartilaginous, and denies entrance

to the blood, the red veflels penetrate through the cruft

which covers the extremity, as well as the others which
come from the exterior vcifels of the limbs. Thus
alfo in the epiphyfls is produced a red nucleus of a

vafcular texture, which, being gradually increafed by
veflels fent out from its furface, changes the reft of the

cartilage into a bony nature.

In thefe long bones it feems evident, that the in-

creafe is owing to the arteries elongated by the force

of the heart, and gradually extended to the extremities

of the bones : but that the hardnefs is owing to grofs

particles at laft depofited in the cartilage when its vef-

iels admit the red blood. But even a bony callus ne-

ver becomes found till the newly formed red veflels

have penetrated its fubltance.

The flat bones originate from fomeihing of a mem-
branaceous nature. Over this the fibres fpread them-

felves, at tirft in a loofe net-work, but afterwards they

become more denfc, having the membrane for their

bafis ; the pores and clefts between thefe fibres being

gradually contraded and filled with a bony juice, at

laft perfed the nature of the bones.

That a heavy bony juice, confifting of grofler par-

ticles,^
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tides, is dcpofited between the primeval fibres, is pro*

vcd by the phenomena of the growing callus, which

exfudcs in fmall drops, not from the pcriofteum, but

from the inmoft fubftance of the bone, and is harden-

ed by degrees. But even a chymical analyfis extrads

that gluten from the bones ;
and in an anchylofis it ap-

pears poured round the joint in a fluid, and manifeftly

fills up the chinks of the bones and intervals of the fu-

tures. It contains grofs earthy particles, which have

been difeovered by various experiments
;
and the juice

of madder which adheres to it, manifeftly diftinguiflies

it by its colour.

The perioftcum covers the bones, as a membrane
does any of the vifeera

;
and from its cellular produc-

tions follow the interior vefTels of the bones : but, in

the perioftcum, there are neither ftraight fibres, nor ait

appearance of alveoli or laminae, nor red veflfels, while

the bone grows hard in the egg ;
nor does the perio-

fteum at all adhere to the bone, except in the epiphy-

fis, when it has aflumed a bony nature in the middle ;

and it is thinned when the bone is in a cartilagi-

nous ftate, but every where complete. In the flat

bones it every where affords a bafts for the bony
fibres.

Therefore the head is large, every where membra-
naceous, in a few places cartilaginous on thefe firft days

of geftation, with a mouth deeply cut, and long jaws.

In the foetus come to maturity, there are alfo rudi-

ments of the teeth, which have a great deal of mem-
brane 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 fhut by a membrane : the

breaft is very (hort, but capable of extenfton, on ac-

count of a great quantity of cartilage : the abdomen is

large, furrounded with membranes, with a very large

liver : the bile is innocent and mucous : the inteftines

are at laft irritable, and full of foft, green, excrement,

when the foetus has now arrived at its ftate of maturity

:

E 3 the
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the kidneys are divided into lobes, are large, and have
very big capfules : the pelvis is very fmall, fo that the

bladder, ovaries, and tubes, project from it : the geni-

tal fyftem is denfe, not yet evolved, nor preparing its

juices : all the glands are large, particularly the con-

globate ones, and full of a ferous juice ; the fkin is at

firfl pellucid, then gelatinous, and at laft covered with

a foft cuticle and febaceous ointment : the fat is firft

gelatinous, and then grumous : the tendons foft, fuc-

CLilent, and not yet fhining.

There is a great difference betwixt the circulation

of the blood in the foetus and in the adult : that this

may be underftood, it is neceffary to deferibe the or-

gans by which it is performed* The, firfl is the thymus^

a foft loofe gland, confiding of very many lobes, col-

le£led into two large upper horns, and two inferior

ftorter ones, which are however joined together 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 mediadinum,
and part of the neck ;

and is wholly filled in its very in-

mod dru^ure with a white ferous liquor, which can-

pot be difeovered without wounding it. This gland,

in an adult, being continually lefTened by the increafq

of the lungs, and by the aorta now become larger, gra-

dually difappears, V/hac is the ufeof this gland or its

liquid, we are altogether ignorant
; but even all the

other glands, efpecially the conglobate ones, are larger

in the foetus than the adult, as we have jud now oh-

ferved.

The cavity of the breafl; is fliort in the foetus, and
greatly depreffed by the enormous bulk of the liver ;

the lungs are fmall in proportion to the heart, and fo

ftdid as to fink in water, if they are every vyay exclu-

ded from taking the atmofphere into their fpongy fub-

flance, in making the experiment. Since therefore

the like quantity of blood which pafles the lungs by

li^fpiration iu adults, cannot be tranfinitted through the

una^iys
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unaftlve 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 diredly 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 fuch

a large opening of the right auricle into the left, that

all the blood which comes by the vena cava immedi-

ately paffes into the aorta, a very fmall quantity ex-

cepted, which goes to the inconfiderable and inconfpi-

cuous lungs. Afterwards in the foetus, now grown
bigger, the lungs are indeed larger, and the paffage

from the right part of the auricle into the left is nar-

rower, feeing the auricular canal is now taken into the

heart, and the auricles themfelves are become much
fhorter. But yet the feptum betwixt the right and left

auricle, conjoining them together, is perforated with a

broad oval foramen
;
through which the blood coming

from the abdomen, and a little directed or repelled

by the valvular fides of the right auricle, flows in a full

dream into the cavity of the left auricle. But it is by
degrees that the membranes of each finus depart from
each other, upward and backward, above the oval fo-

ramen into the pulmonary finus, where they are con-

ne£lcd on each fide above, by fevcral orders of fibres,

which below are palmated or like fingers, fo as to clofe

up at firfl: a fmall part, and afterwards a greater part,

of this foramen, fo as to leave only a fmall oval portion

of it at liberty
;
which lies free betwixt the round mar-

gin of the faid oval foramen and the increafing valve,

making ia the mature foetus about a fifteenth part of

the area or capacity of the mouth of the vena cava.

That the blood takes this courfe in the foetus, and
that it does not on the contrary flow from the finus of

the left to. that of the right auricle, is evident, from all

manner of experiments and obfervation. For, firft,

the column of blood in the right finus, is of all the

brgeft
;
and, as it is the returning one from the whofe

E 4 body.
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body^ cannot be exceeded by any other : but the left

auricle has fo much lefs blood in proportion than that

of the right, infomuch as part of it flows through the

du£l: or canalis arteriofus into' the aorta, whence its

contents will be much lefs than that of the right auri-

cle : moreover the valve of the oval foramen, in a mai-

ture fostus, is fo large, and placed fo much to the left

of the mufcular arch or iftmus, that when it is impel-

led by the blood from the left fide, the valve,, like a

palate or fhutter, clofes up the foramen ;> but being

impelled from the right fide, it readily gives way fo as

cafily to tranfmit either blood or flatus, but it will re-

tain even flatus itfelf when injeded from the right, nor

will it fuffcr it to pafs back again to the right fide.

Moreover, there is but a Imall portion of the fame

blood, which firft entered the right auricle and ventri-

cle of the heart, that takes its courfe through the

lungs : for the pulmonary artery, being in the foetus

much larger than the aorta, is diredly continued into

the du£lu8 arteriofus
;
which is larger than the light of

both the pulmonary branches together, and greatly

larger than the opening of the foramen ovale, and en-

ters that part of “the aorta which comes firft in conta^k

with" the fpine, under its left fubclavian branch : by

which means it transfers more than half the blood to

the dcfcending aorta, which muft otherwife have pafled

through the left auricle and ventricle into the afcending

branches of the aorta ; 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, by direfling a great part of

that fluid in a ftraight courfe to the umbilical arteries,

and the powers of both Tides of the heart are united in

propelling the blood.

I’hofe who have afferted that the foetus refpires in

the uterus, having made very few experiments, have

jieglefled that moft eafy one which is made by water,

14 which |he fotu§ wii} fwimj and jik^wife by the

lungs.
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lungs, which in a foetus arc conftantly heavy, and fink

in water: laftly, they do not attend to the evident fhort-

ncfs of the breaft, and fmallnefs of the lungs. Whe-
ther or not it can take in air through the vagina of'the

mother, is very difficult to be determined : and we fu-

fped it to be poffible in a certain fituation, that a well

grown foetus, which is not too much comprcffed, may
fometimes draw in air, \vhile it flicks by a part of its

body, between the parts of its mother.

As the foetus grows larger, fo the uterus increafcs

proportionably ; the Terpentine arteries of which it is

compofed being extended by the impelled blood, and

flrctchcd into a more dired courfe
;
while the veins

having their trunks comprefTed by the great bulk of

the uterus, and being unable to return the blood, fwell

out into immenfe finufes
;
and laftly, from the men-

ftrual blood retained in the uterus, and not yet quite

fpent on the feetus. Thus its thicknefs continues the

fame, becaufe the greater quantity of blood and dilata-

tion of the arteries and veins make up for the extenu-

ation of its folid parts. But more efpecially the fun-

dus, or upper part of the womb, increafes beyond the

reft ; fo that, by dilating the above tubes, thefc laft

feem thus to defeend from the middle of the uterus,

which now by degrees goes out of the pelvis, even as

high as the colon and ftomach itfclf, fo as to compafs

all the abdoipinal vifccra, more efpecially the bladder

and red:um. The os uteri in the firft months of gef-

tation is drawn upwards with the uterus itfelf, and re-

cedes from the entrance of the vagina : after the third

month, according to Haller, but not till the beginning

of the fixth month, according to Wrifberg, it again de-

feends, and ftretches into the vagina. The fame be-

coming perpetually fhorter, projeds upon the clofc ex-
tremity of the vagina : it is, however, conftantiy ten-

der
; and, from that cartilaginous hardnefs which is ob-

ferved in the virgin womb, is relaxed into a mucous
foftnefs* It is never perfcdly Glofed or fhut together.
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but only flopped up and defended from the air by
thick mucus from the finufes, and perhaps 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 during the lafl: months of

gehation, becomes likewife fhort, and forms a broad

flat opening, of no length
;
w^hich towards the time of

delivery, is always more or lefs relaxed and gaping.

As thefe matters advance, the foetus, which in the firit

months had no certain fituation, being now grown to

a confiderable bulk, is, about the middle of the time

of geftation, folded together into a globe, in fuch a

manner that the head lies betwixt the knees ; and be-

ing the heavier part, it fubfides by degrees more and
more into the pelvis towards the cervix uteri.

The various complaints in the uterus are now increa-

ied to the higheft degree, being diftended by the great

quantity of blood retained in it
;

for nothing is more
difagreeable to a human creature than a violent ten-

fion, unlefs it is done very gradually. From the head

of the foetus finking down into the pelvis, the redum,
bladder, and that part of the uterus next the neck, and
which is the molt fenfible, are prefled, and become
painful : the foetus, having received its full increafe of

bulk, difleiids the uterus every way
;
and that with the

greater uneafinefs, becaufe, the waters being now ta-

ken away, 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,

diftradts the internal and naked furface of the uterus.

From thefe caufes arife at firfl flight endeavours of the

uterus to free itfelf ; and at lall, when thefe caufes are

now got to their utmofl height, fuch an uneafy fenfa-

tion is occafioned >by the irnpaded head of the foetus

as arifes from a colledion of feces in the redum
; by

which pain, therefore, the mother is conftrained to at^

tempt the birth of the child. The time of delivery

comeson after the expiration of nine Tolar months,

and
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and is kept pretty exactly in every fpecies of animals,

although by fome caufes it may be accelerated or re-

tarded for fome weeks, according to the nature of

thefe caufes
;
whofe power, however, we nmh not ex-

tend too far.

, The tenefmus thus increafing till it is no longer to-

lerable, the mother ufes all her efforts by very deep

infpirations, which prefs downwards the uterus and
yifcera of the abdomen

;
and at the fame time the

womb itfelf, by its contraflile vital force, conftringes

itfelf fo powerfully about the foetus, as fometimes to

exclude it, without further efforts 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 fofr, fuffers

itfelf to be diftended by the head of the foetus. Now
the amnios, filled with the water, is firft protruded

vertically, before the head of the foetus, 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 prefents naturally with the face to the os

facrum, diredfed that way by its weight ; and being

tirged forward, like a wedge or cone, it further dilates

the os uteri
;

till at length, by the more powerful ef-

forts of the mother, which often loofen the bones of the

pubes in young women, the head is thruft out through

the dilatable vagina, with intolerable pain to the mo-
ther, and an univerfal tremor of body

;
and if none of

the bones of the pelvis happen to prefs unequally, the

infant eafily advances, and is delivered into the w^orld.

This happens difficultly even in quadrupeds
; but moft

of all ill the human race, whofe foetus has the largeft

bead in proportion to its body.
It is natural for women to have but one child at a

birth j which law they have Jn common with all the

larger
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larger animals, unlefs they are of the carnivorous kind.

Frequently, however, they have two, more rarely three,

and fcarce ever five. It is not to be doubted, however,
that a fecond foetus may be conceived while the firft

remains in the uterus
;
feeing women have frequently

born children, when a hard and oflified foetus had been
for a long time retained in their uterus.

The placenta of the foetus, connefted with the fun-

dus uteri, is, in the next place, fcparated from the

womb without much difficulty in a mature birth, part-

ly by the weaker throes of the mother, and partly by
the extrading force of the deliverer ; by which the

fleecy or villous furfacc of the placenta being withdrawn
from that of the womb, is immediately followed with

a confidcrable flow of blood ; and thus is the mother
delivered from the fecundincs or after-birth. The um-
bilical cord of the foetus is next tied, before it is cut

off
;

for it cannot be left open, without danger of a fa-

tal hemorrhagy. Thus the umbilical vein is deprived

of all the fupplies of blood which it ufed to receive,

and at the fame time an infuperable obflacle is oppo-
fed to the blood, conveyed by the arteries of the fame
name.
The uterus, which hitherto had been diftended be-

yond imagination, now contrads itfelf by the elaftic

power of its fibres, fo fuddenly and powerfully, as often

to catch and embarrafs the hand of the deliverer, and
frequently retain the placenta, if it be not foon loofen-

edand withdrawn. By this contradion of the womb,
the bleeding veffels are compreffed, no lefs than by the

contra6l:ion of their own coats ; whence the large quan-

tity of blood that was colleded in the uterine fubftance

abundantly flows out, under the denomination of the

lochia ; at firft a mere gore, but afterwards, as the o-

penings of the veffels more contrad themfelves, they

firft become yellow, at length become of a whitifli or

wheyifti complexion y and then the ample wound of
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the uterus is foon healed, and flirinks up to a bulk not

much exceeding that of the virgin uterus.

But after two or three days are elapfed from the

birth; when the lochial difcharge has almoft fpent itfelf,

the breajls begin to fwell confiderably ; and their du£ts,

which in the time of geftation often diftil a little thin

ferum from the nipple, 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. For milk very

much refembles chyle, but human milk lefs than that

of other animals. It is white, thickilh, fweet, and re-

plete with a very fweet cffential fait, which grows four

fpontaneoufly, but is tempered by the oil and lymph
added to it. It has alfo a volatile and fomcwhat odo-

rous vapour, a good deal of fat or oily parts, a larger

portion of a white cralfamentum or cheefy curd, and ftill

more of a diluting water ; and again, in the craflamen-

tum, are contained parts of a more earthy, alkalefcent,

or animal nature. But when the chyle is once changed
into ferum, by fading a confiderable time, the milk be-

comes brackifh, alkalefcent, and difpleafing to the in-

fant. As the chyle, fo the milk frequently retains the

nature of the aliments and medicines taken into the

domach. The caufc of this increafed fecretion in the

breads, fecms owing to the revulfion, in confcquence

of the plentiful uterine fecretion being fupprelfed, by
which the foetus was nourifiied ; in the fame manner as

a diarrhoea is fupprelTed by increafing the perfpiration.

For it has been obferved, that true milk will fometimes
make its way through other parts befides the breads,

and even efcape through wounds. And there is other-

wife between the uterus and breads Ibmc kind of ner-

vous fympathy, and a fimilar fitnefs for generating a
white liquor. For the uterus in infancy, and during the
time of pregnancy, manifedly generates it. But the in-

ofculations betwixt the mammary and epigadric arte-

ries, though true, are fo fmall, that they can have but a
very little (hare in this account.

The
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The hreajls are made up with a very large quantity

of foft furrounding cellular fat, of a white colour
; and

conglomerate glandules, of a convex figure, aflembled

into bunches fomewhat round and hard, of a reddifh

blue colour, outwardly furrounded and connected by
a firm web of the cellular fubftance^ feparating off into

lefler kernels, which are common both to men and
w'omen. To thefe glandules a great number of blood-*

vcflels are diftributed from the internal mammaries,
from the external veffcls of the thorax, and fomctimes

from thofe of the fhoulders, all which inofculate toge-

ther around the nipple. The trunks of the mammary
arteries, but not the mammales^ inofculate >;^th the epi«‘

gaflric veiTels, but the veins more evidently. The
nerves are both large and numerous, like thofe of the

more fenfible cutaneous parts, being derived from the

fuperior intercoifals.

From the middle of this gland of the breafl, and
likewife from the furrounding fat, an infinite number
of fmall du^ls or roots arife, very fiendcr, fofr, white^

and dilatable, which come. from all fides to the middle
> of the nipple, and likewife into the circle which fub-

tends its bafis, and then run together on the area of

that circle, and emerge at the root of the nipple, which

they perforate round its margin, in a circular figure,

after emerging through the root of the faid papilla or

nipple
;

for by this denomination we call a cavernous

or fpongy cellular body, into which the blood may pafs

out from its veflels, fo as to caufe a kind of erc^ion,

as in the penis. Through this papilla open about

twenty or more of the excretory duds from the brcaft,

called lactiferous ; none of which inofculate or join with

the others, but are greatly contraded at their open-

ing in the nipple to what they were in the ,bread : and

thefe, in a loofe or flaccid date of the nipple, are com-
prefTed, wrinkled, and collapfed together

\ but when
the nipple is ereded by any kind of titillation, they be-

come draight and open, with patuicnt mouths, lurking

, 2 betwixt
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betwixt the cutaneous wrinkles. This papilla or nipple

is furrounded by a circle, planted with febaceous fmall

glandules, which defend the tender Ikln againft the re-

peated attrition and perpetual moifture.

. Thus the infant is naturally provided with its firii:

food, which is otherwife exceedingly falutary to man.

This the infant by inftindl knows how to receive, al-

though it is as yet a ftranger to all the other offices of

human life. Taking the nipple in its mouth, it caufes

it to fwcll by gentle vellications
;
the lips are preffed

clofe to the bread, that no air may enter betwixt
;

at

the fame time the infpiration is deep, and a fpace form-

ed in the back part of the mouth, in which the air is

more dilated or rarefied
;
and thus, by the preffure of .

the external air, joined with that from the lips of the

infant, the milk is urged from the bread through the

nipple, in which it would otherwife be collected in fo

great a quantity, as fometimes to didil fpontaneoufly

and be very ready to flow out; and thus the infant fucks,

and is nouriffied. The fird milk, which is like whey,
termed colojlra^ loofens the tender bowels of the infant,

and purges out the meconium, to the great advantage

of the infant. Yet it is alfo obfervable, the ladiferous

duffs 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

; be-

fore that time a ferous humour flows from the bread ;

and for the mod part it is generated only about the

middle of pregnancy. After the menfes have ceafed,

the breads, as well as the uterus, become decayed,

and ceafe to perform their office.

But great changes now happen to the little new-born
infant

; and the fird is which it endeavour^
to exert, even before it is well fet at liberty from the

vagina of the mother
;
being probably excited, from

the pain or anguiffi it feels, to thofe cries with which

it
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it faliites the light, and perhaps from the defire of food
which it had hitherto taken in from the liquor of the

amnios. At fir ft, therefore, a portion of the air is ad-

mitted into the lungs, which are as yet fmall and full

of moift vapours
; but being dilated from the air, change

from a fmall denfe body> finking even in fait water^

into a light fpongy floating fabric, extended to a con-

fiderable bulk with air, and of a white colour. Now,
therefore, the blood paffes more eafily into the enlarged

and loofe fabric of the lungs
j
in confequence of which^

a large portion of the blood that went before from the

pulmonary artery, through the canalis arteriofus, into

the aorta, goes now into and through the lungs them-
felvcs, by the other branches of the faid pulmonary
artery. And fo much the more is the arterial du6t or

canal deferted, inafmuch as there is made a new ob-

flacle to the defeent of the blood into the abdomen ;

for the umbilical arteries being now very ftraitly tied,

the blood of the defeending aorta cannot now find its

way but by the fame force with which it dilates all the

arteries of the pelvis and lower extremities. Finally,

as the lungs now receive more blood, fo the aorta it*

felf receives a greater quantity, and with greater force

likewife from the heart
;
whereupon the intermediate

canal, betwixt the protuberant part of the aorta and

pulmonary artery, clofcs up or fhrinks tofuch a degree,

that, in adults, it is not only an empty ligament, but

likewife of very little length
;
and otherwife it is fingu-

larly red in- the inner part, foft, and very fit for con*

creting with theftagnating blood. This courfe of the

blood, therefore, is foon abolifhed, commonly in about

the compafs of a year.

In the like manner alfo, 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 afeending and

defeending cava, will flow thither more plentifully, as

2 it
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it is invited by the more lax pulmonary aftery^ into

which it will rather move than through the paflage

through the feptum of the finufes. Again, the umbili*

cal vein, being now altnoft deftitute of any fupply widi

blood from the ligature of the navel, lefs blood will

from thence flow into the lower cava, and confequently

the preflurc againft the oval mouth will be diminilhed ;

by which means the blood of the upper cava, being

turned olF by the ifthmus, will be fcarcc able to pene-

trate the obliquity of the foramen ovale. Thence again,

as more blood is derived through the lungs into the

left (inus and auricle, its greater dilatation and exten-

fion will (train 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 (hut up the

opening in the mature infant, while, at the fame time,

the blood, within the left iinus, props up the faid valve,

fo as to fuftain the impulfe of the blood on the other

fide within the right fmus. Thus, by the acceflion of

a little fridion of the uppermoft margin of the valve

againft the upper part of the ifthmus, the foramen ovale

clofes up by degrees, and the upper margin of the

valve forms a concretion to the pofterior face of the

ifthmus. But this is performed very (lowly
;
infoinuch

that frequently, in an advanced age, there will be fome
fmall aperture or tube (till remaining ; and where there

is none of this tube, yet there arc 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, becaufe the power of the blood

in the rignt fide is always greater than its rcfiftance 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 oppofition from that which formerly flowed through
the umbilical vein, occupies the left finus and curve

of the umbilical foffa, and fends its blood through
VoL. IIL F thofg
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thofe branches by which that of the umbilical vein be-

fore pafled. Thence the du^us venofus being neglc6ledy

fhrinks up and clofes, by the new compreffure which
the defcending diaphragm makes upon the liver by in-

fpiration j and by v/hich the left lobe of the liver is

prefled towards the lobule^ and perhaps too from the

obtufe angle which it makes with the left fmus of the

vena portarum
;

for it is certainly firfl; clofed in that

part which lies next the vena portarum.

The umbilical arteries are alfo clofed up from the

fame caufes, as other arteries ufually are after a liga-

ture, when fome of the blood being at the fame time
compared into a polypus, fills up the blind void part,

while the other blood, flowing above, whole impulfe

was fuftained by the refilling membranes, fprcads itfelf

through the adjacent kfs refilling, branches, which are

thereby rendered more open or diverging. Nor do we
overlook the force of the abdominal mufcles tov/ards

this effed, by which thofe arteries are coraprefled a-

gainllthe full abdomen in each refpiration
;
and, again,;

the very acute angle in which the umbiiiealis goes off

from the iliac artery, now becomes a curve, by de-

fcending with the Tides of the bladder, and is then di-

redly extended into an acute fold, which the thighs

tnake with the body of the foetus. Thus the capacity

of thefe arteries is foon Ihut up, leaving only a fmall

tube, that gives paflage into two or three arteries of the

bladder. The urachus being likewife 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 the like caufes the bulk of the liver itfcif is

leflened, and by degrees contrads itfelf within the ca-

pacity of the ribs ;
in the mean time the intellina crafla,

from the llender condition in which they are obferved

in the foetus, dilate to a confiderable diameter, and

the ftomach itfelf is gradually elongated
j

the large

con-
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convexity of the csecuin forms itfelf by the force dfthe

feces prcfling perpendicularly downward to the right

fide of the vermicular appendix
;
and the lower limbs

are likewife confiderably enlarged by the return of the

bloodj Cent 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 per*

fedion of an adult perfoni

5 9. Nutrition^ Growth, Life, dnd Death.

After birth the child continues to grow^ but al-

ways more flowly the older it is. There are many
concurring eaufes, why the growth is continually reri-

tiered lefs and lefs* Many vefl'els feem to be (lopped

up, both becaufe they are compreffed by the neigh*

bouring torrent of blood flowing through the great ar-

terious tube^ and bccaufe the blood being now be-

come more vifcid runs into clots. But the harder

kind of food that is now made ufe of, throws into the

blood more terreflrial parts
;

which being carried

through the whole body along with the nutritious

parts, renders them all harder, as the bones, tecth^

cartilages, tendons^ ligaments^ veffelsj mufcics, mem*
branes, and cellular texture

;
fo that an increafe of

hardncfs may be perceived in them^ even by touching

them with the finger* Wherefore, feeing the blood

flows from the heart through fewer canals, and feeing

all parts are grown harder, which fhould be lengthen*

cd or didended, it nccefl'arily follows, that thofe which
ought to increafe in bulk, will yield lefs and lefs to the

impulfe of the heart.

But the heart likewife, which is the part that is firfl

confolidated among all the foftones, increafes lefs than

any other part of the whole body
;
and while the much

more tender limbs and fofter vifeera are dillended, the

proportional bulk of the heart to the reft of the body
grows continually lefs and lefs, till at lad its propor-

F 2 tion
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tion to the body of the adult becomes eight times Icfs

than what it was in the new-born infant. At the fame
time, from that very denfity which it has fo quickly

acquired, it becomes lefs irritable, and is contracted

lefs frequently within a given time. Thus, while the

refilling forces are augmented, the diftending ones are

at the fame time diminifhed.

There will therefore, fooner or later, be an end of

the incrcafe of bulk
;
and that will happen fo muclj the

fooner as the heart has had the more frequent and vi-

vid contraClions : but this ceffation of growth will take

place when the cartilaginous crufts of all the bones are

.now become fo thin, that they cannot yield to the in-

creafe of the bony part. In wmmen, the menfes feem
-to put a ftop to the grov*^th fooner than in men. In

cartaliginous filhes, there is perpetual growth.

There is no ftate in which nature by 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 docs any
vifible decreafe take place.

For we are all perpetually confuming. Nor do we
only lofe the fluid parts of our bodies, but in fhort

even thofe which are reckoned to be the moft foiid.

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 the elephant’s teeth have quitted

their places, and furrounded on each fide in curve

fines like a leaden fhot : the bony juice likewife is

changed
;

feeing in fome cafes the bones grow foft, in

others they fwell out in bony tumors: even cicatrices

themfelvcs 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 quan-

tity of the earthy part of our bodies goes off by urine,

as is proved by fome difsafes.

The
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The caufe of the deftrudion of the folid parts lies

in their perpetual extenfion and rctradion, which hap.

pens at every pulfe of the heart : this occurs an hun-

dred thoufand times every day
;
and by this motion

even metals themfelves are worn. Other caufes are

from the fridtion of the fluid againft the folid parts

;

from the wearing away of all the membranes, which

terminate with a moveable extremity, either on the

furface or in the internal cavities of the body, the

firmnefs of which only belongs to the reft of the canal ;

in the alternate fwelling and decreafe of the mufcles;

and in the attradfion and preffure which at firft form
our fleftiy parts. But all parts of our body are the

fooner worn away, that they confifl: of a great deal of

gluten combined with a fmall quantity of earth
; and

that gluten when it is extended, if the extenfion has

been a little fuperior to the force of its cohefion, muft

of neceflity fall away and be carried off from the earthy

parts. Thus wrinkles or furrows are generated
; fuch

as arc vifible in the arteries of old men. The cellular

texture, which otherwife would be dilfolved into wa-
ter or gelly, is worn away by the impetus of the blood

prefling againft the neighbouring blood-veflfels and
mufcles, by fridlion, and by perpetual flexion and
extenfion.

The decreafe would be very quick, and indeed there

would be no great diftance between the end of our

life and its beginning, unlefs thefe iofles were repair-

ed. The fluid parts are reltored by the aliments, and
that pretty quickly

;
as appears from the example of a

chicken, in which blood is generated out of its ali-

ment within two days. The fat, however, and red

globules of blood, are formed out of the fat, as is

ihown elfcwhere
;
the lymphatic juice from jelly

; the

mucus from mucus ; and the rell of the humours from
thefe and water. The folid parts arc repaired almoft

by the fame methods which wc have deferibed in the

hiftory of the foetus. A gelatinous juice is brought

F 3 from
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from the aliments, through the arteries, to all parts of

the body, and exfudes into all parts of the cellular tex^i

ture. 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 vifcid matter brought

into them by the lateral preflure
^
nor is it poffible that

thefe furrows can be overfilled, becaufe every cxube^

rant particle of nutritious juice muft neceffarily be car-

ried off by the current of the blood. This will not be

wanting while there is a fufficient quantity of aliment ;

while there is more reft, and lefs refiftance, in the

bottom of the furrow than clfewhere
;
which always

niuft be the cafe, becaufe the bottom is farther rcmo^

ved from the motion of the blood by the depth of its

cavity. There feem to be certain powers in the air,

by which the aliment is attached to the folid parts, al-

though we are ignorant of the manner in which they

adf.

The decreafe of the cellular texture arifirig from at-

traction or preflure, will be repaired by the vifcid va-

pour exhaling from the artery, and prefled towards

thofe places which ftand in need of reparation by the

force of the neighbouring arteries and comprefling

mufcles, its aqueous part being prefled out and reforb-

ed. The gluten repairs moft of the organic parts, ten-?

dons, and membranes
;
being formed into a new cel-

lular texture, as in the foetus.

The wafte which takes place in moveable parts ad^

hering by their other extremity to the reft of the body,

can be repaired by protrufton alone, while the lymph
fills up the intervals or hollows that are thus produ-

ccd.

At that time when the growth of the body can pro-?

reed no farther, fatnefs is produced, which is a kind

of imitation of real grow'th. This proceeds from the

fat generated by the aliment ; which by reafon of the

impetus of the blood being Icflencd, and its entering

IfPalkfl yefiejs with more difliculty, is. carried tq

the
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the fides of the veflels; enters the lateral ones and the

inorganic pores of the iirteries
;
exfudes into the cellu-

lar texture ;
and there, the power of eonquaffation of

the blood being now diminilhed, and likewife the ab-

forption by the veins, the fat is confequently collec-

ted.

We feel the beginnings of decay even in youth it-

felf. Even in that blooming feafon, the folid elements

of the body are augmented, the chinks through which

the humours flow are leflfened, fmali veflels filled up,

and the greater attraction of the cellular texture has

added a denfity to the whole body. Throughout the

whole body, that hardnefs occafioned by age is very

confpicuous, in the bones now wholly brittle, 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. But thofe parts grow ftifF

looneft which are mofl: exercifed by motion ; as thofe

m every mechanic, which he chiefly makes ufc of in

his bufinefs.

Moreover, the arteries alfo continue to become more
denfe, more narrow, and even to be quite filled up, as

well by the internal preflure of the blood ^flowing thro^

the large arterial tube, as from the attraction of the

cellular texture of which the greateft part of the artery

is made up. An infinite number of parts of the cellu-

lar texture thereof ceafe to be nour4flied
; to which the

fmallefl: arteries hitherto brought their nourifhment,

but now when flopped up can bring none. The ex-

tending force being removed, the cellular fleeces draw
themfelves together, contraCt the little fpaces intercept-

ed between them, degenerate into membranes, or fub-

ftances of a hard texture, which intercept and as it

were choak up other veflels. But the gelatinous va-

pour likewife concretes in the fmali hollows of the

^cellular texture, and unites into a hard folid with its

‘fidcs. The raufcles, having expelled the blood they

F 4 containeds,
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contained, and condenfed their fibres, degenerate into

hard dcnfc tendons deftitute of all irritable power.

At the fame time the nerves become more and more
callous to theimpreffions of the fenfes, and the mufcles

grow lefs fenfible to the folicitations of the animal
powers

; thus the contraftile force of the heart, and
the frequency of its pulfations, is diminifhed, and
therefore the whole force which drives the blood into

the fmaiiefi: vefiels.

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 decreafesf. For this reafon nutrition now lan^^

guiflies, becaufe there are more parts of the body
which require nourifhmcnt, and lefs nutritious juice.

Nor is the quantity of humours only diminiflied

;

they themfelves are likewife corrupted. They were

mild and vifcid in children : but thefe fame humours
arc now acrid, fait, fetid, with a great quantity of

earth, in old men. This happens through the ufe of

fait or putrid aliments, the fault of which grows (Irong-

cr by being collected through a great length of time 5

alfo through the fault of a lefs perfpirable fkin, a co-

ilive belly on account of the diminifhed irritability,

and thus the increafed reforption of the putrid liqua-

men. Hence the fetor of the urine, of the breath, and
the difficult healing of wounds.

But the greatefl fault of the humours is, that they

abound with earthy particles, as well thofe collected in-

fenfibly from the aliments after the fccretions have be-

come lefs free, as from thofe which arc carried off

from the folid parts and returned into the blood : of

this confifts the earth colleded in fome difeafes, and
which is of the nature of the gouty earth. By this

quantity of earth, the portion of that element through

the. whole body is augmented, becaufe the nutritious

liq«or brhigs too mugia of that along with it
j
whence

tbp
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the brlttlenefs of the bones, and the hardnefs of all the

other parts, increafes : the fame is likewife every

where depofited in the cellular texture, and produces

crufts, which are firft callous, then of a bony or ftony

nature, and that chiefly in the coats of the arteries.

The hardnefs or rigidity of the whole body, the de-

creafe of the mufcular powers, and the weakernng of

the fenfes, conftitute old age

;

which happens to man-
kind fometimes fooner, and fometimes later : fooner if

they have been fubjecled to violent labour, or given

themfelves up to pleafure, or lived upon unwheie-

fome diet
;

but more flowly if they 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.

But when thofe caufes continue to operate by ren-

dering the matter of the body more denfe, by dimi-

nifhing its irritability, and augmenting the quantity of

earth, it is not poiTible but decrepid old age inuR- fuc-

ceed. In it the fenfes are almoft deftroyed, the natu-

ral power of the mufcles is exceedingly weak, the

limbs lofe their ftrength, the feet efpecially are not fuf-

ficient for fupporting and direding the body. Thus
the callous infenfibility of the nerves cannot be incited

to perform the office of generation: thus the. very in-

teftines becoming inadivc, refufe to anfwer to the ac-

cuftomed folicitations ; thus alfo, by the induration of
the cartilages interpofed betwixt the vertebrae, the

body bends forward
; by the falling out of the teeth,

the jaws now rendered fhorter cannot fupport the

lips as ufual
;

and laftly, the heart lofes one half of
the frequency of its pulfation which it had in the in-

fant ftate.

Thus at laft natural death iieceffarily follows
; but

very many people are carried off before this time by
difeafes. Scarce one in a thoufand exceeds the age of

90 ; but one or two perhaps may be found in a cen-

tury that live to the age of 150, Man is long lived

when
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v/nen compared with other animals ; he is alfo more
tender than any of them^ has loofer flefh, and lefs hard
bones. Among the long-lived people, it is not eafy to

lay what was the caufe of that privilege. England
i’cems to excel all other nations in the long-lived peo-
ple

; and generally the temperate countries are remark-
able in this refped. Among all the different profef-

'lions, the commonalty has alinoft folely afforded thefe

rare examples of longevity already mentioned
;

al-

though from the more numerous clafs, we might ex-

ped a greater number of examples. Some preroga-

tives of long life feem to be fobriety, at lead a mode-
rate and not very rich diet

;
a mild behaviour

;
a mind

liot endowed with very great vivacity, but cheerful,

and little fubjedt to care. Among animals, fowls are

ionger lived than many others, but fillies the mod of

all
;

the latter have the fmalled heart, and the flowed
growth, and their bones are never hardened.

Death happens fometimes, but rarely, from mere old

sge. This we fay happens when the powers are gra-

dually lod, fird of the mufcles fubjedt to the will, then

of thofe that are fubfervient to the vital fundfions, and
laltly of the heart itfeif

; fo that old men ceafe to live

through mere weaknefs, rather than through the op-

predion of any difeafe. We have often obferved the

fame kind of death in brutes. The heart becomes un-

able to propel the blood to the extremities, the pulfe

iind heat defert the feet and hands
;
yet the blood con-

tinues to be fent forth from the heart into thofe arte-

ries that are next to it, and to be carried back from
whence : thus the ffame of life is fupported for a little

while
;
which we fooh perceive to be extinguifhed,

when now the heart itfeif being totally deprived of its

powers, and not irritable by the blood to any effediual

amotion, cannot drive the blood through the lungs, that

the aorta may receive its due quantify. Thus the ut-

snod force of refpiration is exerted in order to open a

f^affage to the blued through the lungs, until even the

powers
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powers given by nature for performing the aclion of

infpir'ation, become unequal to their talk, and ceafe al-

together. Thus the left fide of the heart neither re-

ceives blood nor is irritated, and therefore remains at

reft ;
while yet for a little time the right ventricle, and

laftly the auricle of the fame fide, receive the blood

brought by the veins from the cold and contracted

limbs, and by this means being irritated they continue

to beat weakly. But laftly, when the reft of the body
has become perfectly cold, and the fat itfelf congeal-

ed, even this motion ceafes, and death becomes com-
plete.

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 : nei-

ther docs the putrefaClion 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

things when joined together, and perpetually increa-

fing, with the ftifFnefs which follows the coagulation
''

of the fat by reft and cold, prefent the figns of death

in any doubtful cafe.

The dead body now haftens to putrefaClion. The
fat, water, and gluten, in confequence of feparation

and diflblution, confume : the earth, deprived of its

bonds of union, infcnfibly moulders away, and mixes

itfelf with the duft : the fpirit departs whither God
hath deftined it. By death it is indeftruClibie

;
which

is manifeft from the common and frequent obfervation

of phthifical people, who, while their bodily powers
are wafting by difeafe, evidently poftefs a moft ferene,

lively, and joyful mind.

CHAP.
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C H A P. V.

Of the Arteries in general.

^l^HE arteries are long extended cones, whofc dia*

M meters decreafc as they divide into more nume-
rous branches : but where the arteries run for fome
length, without giving off large branches, their con-
vergency, if any, is not very evident : at length they

arc cylindrical, or very imperceptibly diminiflied, when
they are called capillaries, and wherever they admit
only a fingle globule ; the fedion being every where
without exception circular in a diftended artery.

Where they fend off large branches, the cavity is there

fuddenly diminilhed, infomuch that they might be ta-

ken for a chain of cylinders, of which every one is

narrower than the preceding. If you reckon them
cones, then the common bahs of the cone in all arte-

ries is cither in the one or the other ventricle of the

heart ;
and the apex 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 veffcl,

unlefs it is cylindrical. In fome places they feem to

diverge or dilate ; at leaft they become there of a
large diameter, after they have been filled or diftended

with wax ; which poffibly may arife from fome ftop-

page 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 ar-

tery, at the bafis of the fkull, in the fplcnctic artery,

in the flexure of the carotid artery, according to Mr
Cowper’s injections

;
in the humeral artery near its di-

vifion
;
and, iaftly, unlefs thefe experiments deceive

us, in the fpermatic arteries in all places, likewife,

where the ramifications between the diameter of the

artery is a little increafed.

There
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There is no external coat proper and perpetual to

all the arteries ;
but the office of fuch a coat is fup.

plied to fome of them by one fingle external and in-

cumbent integument, which in the thorax is the pleura,

and in the abdomen the peritonaeum. In the neck,

arm, and thigh, a fort of thicker cellular fubftance fur-

rounds the arteries. The membrane of the pericardi-

um, which on all Tides furrounds the aorta, returns

back with the veflels to the heart. The dura mater

imparts a capfule, that furrounds the carotid artery as

it paffes out through a hole in the Ikull. But the firlt

true external membrane common to the arterial tube

in all parts of the body, is the cellular fubftance, 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, painted with a great many fmall ar-

teries and veins
;

and it has nerves running through

its fubftance, which are none of the fmallcft. There
is fometimes fo much of this cellular fubftance about

the artery, as might occafion one to think it hardly be-

longed to it as an External coat or lamella, but rather

as fome foreign net-work added to this veflel. Thus
we find it in the arteries of the neck, groins, and fub-

clavians ;
in the mefcnteric, cscliac, and hepatic arte-

ries ; where it is chiefly interwoven with long fibres.

And thefe are the vaginae or capfules of the arteries,

formerly obferved by fome eminent anatomifts, and
which, according to Wrilberg, are beft feen in young
animals, or in fuch as have laboured under a congc-

ftion or kind of fuffocation.

As this cellular coat advances more inward, it be-

comes more denfe, folid, and is tied more clofely to-

gether by a kind of wool, and may be called the pre-

fer coat of the artery. That there is no tendinous
coat of the arteries diftindl from this laft part of the

cellular fubftance, is evident from maceration, where-
by the inner ftratum of this arterious tunic changes

into
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into a cellular fabric, which may be divided into feVc-

ral layers.

Wirhin 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 veflci
;
bat a number of fegments conjoined

together, with their extremities turned off ficlewife^

feem to form one ring round the artery. Thefe fibres^

in the larger arterial trunks, form many Rrata, appear

of a reddifh colour, and are remarkably firm and fo-

lid ;
but in the fmaller arteries they are by degrees

more difficult to demonftrate^ and feem to be v/anting

in the arteries of fmall animals. Dr Haller has never

obferved them to run along the veflel lengthwife. Un*
.

der thefe membranes, but pretty difficult to demon-
ftrate, is an exceeding fiiort cellular texture, into which

a chalky concreting matter is poured when an artery

offifies.

The innermojl coat of the artery is thin, and finely

polifiied by the influent blood
;

fo as to form a Tingle

incrullation that every where lines the flefhy fibres,

which are not very continuous one to the other, and
prevents the blood from infinuating into the fpaces be-

twixt them, it is every where fmooth and without

valves \
although, from a fort of mechanical neceflity^

fometimes certain folds, raifed into a femicircle at the
~ origination of branches, form a projecting eminence

;

as we fee at the branches produced by the arch of the

aorta. Yet, in arteries of the vifeera, the innermofl

coat is fofter, lax, wrinkled, and almofl; friable, cfpe-

cially in the dudus arteriofus*

The arteries themfelves have arteries which are more
particularly fpread through their external cellular coat;

and, fpringing on ail Tides from the next adjacent fmall

arterial trunks, form numerous branchy net-works,

which are all of them indeed very minute, but plainly

appear, even in the feetusj without injedion, to be

very numerous. There are alfo nerves which defeend

2 for
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for a long way together through the furface of the ar-

tery, and at laft vanifh in the cellular fubftance of the

vcftel
;
of which we have a fpecimen in the external

and internal carotids and arch of the aorta
; and Dr

Walter has fhown them in numerous arteries in the

thorax and abdomen. And from thefe, do not the

arteries feem to derive a mufcular and convuifive force^

very different from that of their fimple el^flicity I

Does not this force fliow itfelf plainly enough in fevers^

faintings, palfy, confumption, and paffions of the

mind ? Haller eonfiders the artery as being in a man-
ner infenfible and unirritable

;
and if it is conRridled

hy the application of poifons, fays he, it has this in

common with the dead fkin. This, however, is noc

agreeable to the opinions of the prefent phyriologifls.

The fedions^or divifions, of arteries Ihow themfelves

with a round cavity, becaufe they are elaftic
;
and this

is the reafon why, from the fmall arteries of the teeth,

hemorrhagies are fometimes fatal. The aorta, indeed,

of the thorax and abdomen, the carotids of the neck,
and fome other arteries of the dead body, from their

lefl'ened cxrenfion, appear fomewhat flat or depreffed ^

but their round figure, or circular fedion, is every

where reftored by injedion. Their elajlicity is alfo evi-

dent in that powerful compreffure, which a fegmenc
of a large artery makes upon the finger that diltends

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 hearty but infiantly recovers it-

felf when the heart is relaxed, and refiores the artery

to its former diameter
;
and this makes the fulfe^ which

all arteries poffefs, although the fyftole and diaftole can
be perceived by the finger, only in the larger, not iu

the fmaller ones naturally
; and in the ultimate inflec-

tion of the arteries, the pulfe totally vanifhes
;

but, by
an increafed motion of the blood, even the leflTer arte-

ries make a violent pulfation, as we fee in an inflam-

mation, or in preffure depending on an internal caufe,

Thefe
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Thefe veifels flrongly contrad Icngthvvife^ and are ren*
dered (hortcr on difle^^ion.

The jlrength cf the arteries is confiderable enough :

but as the denfe hard net-work of the outer cellular

coat refufes to yield to a diflending force, it breaks
without much difficulty, almoft eafier than die coats of
the veins

; and from thence arife aneurifms. But,
in general, the trunks are, in all parts of the body,
weaker, and the branches ftronger, in their coats 5

whence the impulfe of the blood may exert a confi-

derable effedt upon the former, but leaft of all on thofe

of the limbs. From hence it is, that aneurifms are

iTiofl fi*equcntly formed near the heart ;
for, in the

lower extremities, the ftrength of the arteries, and of

the veins too, is much increafed, as well as in the fe-

creting organs.

With regard to the courfe and general diftribution

of the arteries, nature has every where difperfed them
through the whole animal body, except in a few mem-
branes. But fhe hath difpofed of the trunks every

where in places of fafety
;
becaufe wounds cannot hap-

pen to the fmallcr of them without danger, nor to the

larger without lofs of life. The fkin is fpread with

numerous fliort and fmall arterial trunks
;
but the lar-

ger ones, 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 largelt go to the fecretory organs, the

brain, and fplecn
;

the leffer ones to the mufcular

parts.

The proportion of the cavity of the artery to its fo-

lid part is not every where the fame, nor is it conftant

even in the fame artery. This proportion, in the firft

place, is leafl of all at the heart, and increafes as th^

arteries remove farther from it. Secondly, in a fulF

fed plethoric animal, whofe blood pafTes freely, and

with great force through its arteries, the proportion of

the foiid parts of thefe veffels is lefs thanjn a famifh-
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cd extenuated creature^ whofe blood hath a feeble

motion.

From the trunks of all the arteries branches are fent

forth, and from thefe again proceed lefler twigs by a

numerous divifionj of which you can fcarce find the

end, though you may perhaps count twenty fubdivi-

fions of this kind. Here the fedions of any two

branches taken together^ always eicceed that of the

trunk from whence they come, in the proportion of

three to two^ or fomewhat iefs. Alfo every trunk ju(t

above its divifion is fomewhat broader or more ex*

panded. The angles, at which the branches go out

from their trunks^ are generally acutCj either hair

right angles or nearly fo
;

to the forming of which
angles^ as we fee in mechanics, there is required th^

longed projedion. Inftances of their going off at right

angles^ or nearly fo, wc have in the lumbal or interco-

dal arteries
; of their going off in a retrogade or re-

fleded courfe, we have one inftance in the coronaries

of the heart, and another inftance in the fpinal arte-

ries, which are produced by the vertebrals. Butj
generally fpeaking, thofe which are efteemed retro-

gade or reflexed, were fent off, at their origin, in

acute angles
;
fuch as the afeending artery of the pha-

rynx, the defeending one of the palate, the umbilical

mammary arteries, and the nutritious ones of the large

bones. Laftly, we often oblerve large branches ari*

fing under lelfer angles, and fmailer ones under greater

angles 2 but it is rarely that we obferve two arteries

of a large diameter run together into one trunk. An
example of this, however, we have in that artery

which is formed out of the vertebrals : in the fmailer

ones it is frequent, as in both the fpinal arteries, and
that of the fincipital foramen. In many parts, the ar-

teries have repeated alternate undulations or flexures,

as they run on in a fpiral courfe, wherein we fee

their diameter often confiderably enlarged, as in the

terge inteflines, womb, face, fplecn, lips, and iris*

VoL.Iii, G Even
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Even the flralght arteries in other places, if too much
diftended, fall into ferpentine flexures. Sometimes
they are fuddenly twifted into a kind of circles, as

the carotids under the mamillary procefs.

The arteries are frequently conjoined by intermedi-

ate branches, in fuch a manner, that the twig of fome
certain artery fhall run to meet one of the fame kind

from another neighbouring artery, and, by joining to-

gether with that, form one trunk. Inflances 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
;

info-

much that there is no part of the human body, where-

in the neighbouring arterial trunks, w’hether of the

fame or of different denominations, do not form ana-

ftomofes or joinings one to the oilier by intermediate

In^anches. Of rings diverging laterally from the arte-

ries, and returning into themfelves, we have inflances

in the eye and brain. The extremities of the arteries,

which are either cylindrical or nearly fo, fend off fmal-

ler branches, which, for their extent, are more nume-
rous and generally difpofed like a net

;

fo that each

branch, by its fmaller twigs, forms anaflomofes with

thofe of its neighbouring branches : and thus we find

it in all membranes. By this means it happens, that,

though the pafiage from the heart to any part of an

artery is obftruded, the blood may neverthelefs flow

through the neighbouring arteries into all the branches

of the obflruded one. Thus a gangrene or languor

of the part is very flrongly prevented, and the obflruc-

tion is more eafily refolvtd by the repulfion of the ob-

flacle Into the larger part of the trunk.

Laftly, one of the leaft arteries is cither changed by
a continuation of its canal into a vein, in fuch a man-
ner, that the ultimate little artery, which is generally

reflected, having furpaffed the angle of its refledion,

becomes now a fmall vein
;

or elfe a branch, fent out

at right angles from the artery, is inferted under a like

angle



Of the arteries. 9iChap. Vi

angle into the branch of a fmall vein. Both thefe

kinds of mechanifni are demonftrated to us by the

niicrofcope, and the eafy return of injedions through

the veins into the arteries. And thefe vafcules we fee

fometimes large enough to receive only one, and fome-

times fevcral blood-globules at a time. A latgc artery

is never obfcrved to open into a vein.

In the vifcera, we find the fmall arteries difpofed not

fo much in net-works as in a different fabricature^

wherein the fmall branches defcend very thick, or in

clufterSj parallel to the trunk, fo as to referable brufh-

pencils, a variety of little trees or bufhes, fmall fer-

pents,* or threads, according to the various difpofition

of the parts.
^

Sometimes the arteries end in another manner, name-
ly, by being converted into vellels of the fmaller kinds.

Thefe are fometimes continuous to the arteries and real *

arterial trunks, as may be obfcrved in the ophthalmic

artery, upon tracing the arteries of the tunica cho-

roides, or the colourlefs ones of the circle of the uvea
and iris. That a net-work of pellucid arteries is con-

tinuous with the red branches of the ophthalmic one^

is evident from inflammations, and the rednefs of the

parts when relaxed by vapour or by cupping
;
from

repletion, and the microfcopical experiments of Lic-

berkuhn upon frogs, in which colourlefs globules

were feen to pafs from a red artery into a lateral vef-

fel* In a fabric of this kind the red blood is eafily

forced into the fmaller veficls.

In other places the fmaller veffels feem to proceed
laterally as branches from the trunks of the Icafl: fan-

guineous arteries, and are drawn out into trunks ftili

Imaller. Thefe are called excretory du6is. It is with

difficulty that thefe veflels are filled with red blood 5

of this, however, we have examples in the kidneys,

the liver, and breaks. Indeed the blood, when viti-

ated, penetrates the excretory duds of the whole bo-

dy, even without hurting the veffels
\
nor is that aber-

G 2 ration
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ration found to be' produ£live of- any evil confequence
‘

after the diforder of the blood is cured.

Another termination of the arterial extremities is

into the exhaling vcffcis
;
and this is a manner of their

ending very frequently to be obferved in all parts of the

body. The whole fkin, all membranes of the human
body, which form any elofe cavity, all the ventricles

of the brain, the anterior and poRerior chambers of

the eyes, all the adipofe cells and pulmonary veficles,

y
the whole cavity of the ftomach and inteftinal tube,

through which the air has a paffage, are all of them
repieniflied with exhaling arteries of this kind. Thefc

emit a thin, watery, gelatinous humour, which, be-

ing colleded together by (landing, fometimes makes
no inconfiderable quantity

;
and, particularly by dif-

cafe or death, is converted into a watery, but coagii-

labfe lymph. The truth of this is eafily demonilrable

fronr the watery fweac that enfues after injefling ths,

arteries with that liquor warm. In Ibme places, in-

deed, they exhale 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 bread
; in-

all which the blood itfelf is naturally poured out.

Does not every fecretion, that is made in true glands

or hollow crypta?, bear fome analogy to this exhaling,

fabric ?

Whether or no, in all parts of the human body, do
fbe pellucid vefifels, arifing from the fanguine ones,

and carrying a humour thinner than blood, again fend

out fmallcr vcfTcls, to be fubdivided into dill lelTer or-

ders ? We feem, indeed, not to want examples of thi«

in the manner propofed to us by the molt celebrated

profed^rs. Different anatomids have feen, in various

parts of the body, a new rife of blood-veffels, after the

. courfe of the blood to the heart had been obdrufted.

That the aqueous humour is feparated by very fine vef-

fels, generated from the colourlefs arteries of the iris,

is very probable. That the red* coloured vdfels in the

cortical
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'Cortical fubftance of the brain, feparate a juice perva-

ding the medullary fubftance, by the intermedium of

smother order of veflels, we are almofl certain. And
the like we are perfuaded from an eryfipelas or yellow

inflammation, arifing from the yellow or ferous glo-

bules imparled into fmaller veffels.

It may then be afeed, if there are not yellow arte-

rlous veffels of a fecond order, which fend off lympha-
tic ones of a third order, from whence by degrees

ilill leffer kinds of veffels 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 ex-

haling and perfpiratory veffels, or into the uriniferous

tubuli, with the adipofe and pulmonary cells
;
nor is

it very difficult for the blood to flray into the ladife-

rous, lymphatic and lachrymal dudls, whither it ffiould

feem not able to penetrate, if it went through any
iother intermediate vafcular fyflem fmaller than the

blood globules, which make the fame journey. Nor
can it be admitted, from the great retardation, which
ihe humours muff, in a third order of veffels, meet
with from this mechanifm, and which is continually to

increafe in proportion to their diminifhed fize.

§ I. Of the comnon OJJicee of the Arteries*

The blood is driven from the left ventricle of the

heart into the aorta ; and here the mafs of this purple

fluid ftrikes firft againfl; the right fide, and is then re-

fleded to the left fide of the aorta
;
whence flowing

in a vortical or whirling motion as much as that full

veffei will permit, it goes on through the arteries, with

an alternate collifion againft, and repercuflion from,

their fidcs.

The arteries are, in a living perfon, always full of

blood
; fince the jet or ftream Harts from an artery, is

not interrupted by alternate flops, while the heart refls

or relaxes itfeif, but it flows on in a continued thread ;

G
3

add
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add to this, that the microfcope fhows the arteries, in

living animals, to be full, both in their fyftole and dia-

ftole
;
nor can the circular fibres of the arteries fo far

contrail themfelves as entirely to evacuate thefe tubes.

Since, therefore, a new wave or column of blood

fent into the arteries, already full, although it bear a

fmall proportion to the whole mafs contained in the ar-

terial fyftern throughout the body, hardly ever exceed-

ing two ounces
;

yet, by its immediate contafl with

the precedent wave or column, which moves flower as

it gets farther from the heart, it consequently drives

the fame forwards, lengthens the artery, and makes it

aflume a cylindric form, augments its diameter, prefles

the membranes clofer to one another, urges the con-

vex parts of the arterial flexures outwards, and caufes

their fpiral waves to be more ferpentine, as injedions

deraonftratc to us. This dilatation of the artery, where-

by its light or capacity is changed from a lefs to a

greater circle, is called the pulfe ; the diaflole of which
|s an expanfion of the artery beyond its natural diame-

ter, This being the proper or charaderiRic adion of

life, refults from the heart only, and is in nowife na-

tural to the arteries left to themfelves. Hence when
the motion of the heart is intercepted, whether by a-

neurifm, ligature, or otherwife, there is no pulfation

of the arteries to be felt
;
and fience there is a fudden

ceflatipn of the pulfe, by a wound through the heart,

in a living animal. But the arterty is proportionally

more dilated, as the wave of blood flows on before

more flowly, and the more the velocity of the new
wave exceeds that of the former one.

'I'he fyftole or contradion of the artery follows the

dilatation of it. For the heart having emptied itfelf,

and removed the ftimulus of the blood, comes into a

Rate of relaxation and reft. But the artery, at this

fame time, by its innate elafticity and contradile pow-
er refiding in its circular fibres, irritated likewifeby the

jftitp.uius of the blood, coatrads itfelf, and expels a^
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much blood as fervcd to dilate it beyond its mean or

middle diameter : this quantity of blood is either for-

ced into the fmaller and fcarce- beating arteriolae, or

into the veins, as the femilunar valves of the aorta

oppofe the return of the blood in the part of that vef-

fel through which it has juft now pafled. - So foon as

the artery has freed itfelf from this wave or column of

blood, being no longer ftimulated by diftention, it

diredly collapfes by its own proper contradile force,

and is now again ready to yield to a new wave or co-

lumn of blood fent into it from the heart
;
whence

follows a repeated diaftole.

That the arteries thus contrad, and, by that force,

propel their contained blood, is proved evidently from
their ftrongly contradile nature ;

from the apparent

diminution of the diameter or dilatation they receive

from the heart ;
from the evacuation that follows, by

the proper force of the artery itfelf, driving out all the

blood that is contained in the lateral branches betwixt

two ligatures
; from the return of the blood to the

heart through veins whofe artery is tied, which there-

fore the heart has no fliare in propelling *, 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 ejeded from
the tied aorta below the ligature; from the evacuation

which the arteries make of their contained blood even

after death into the veins, whereby thefe latter appear

much fuller than the arteries; and, laftly, from the

confiderable faltus of blood that iflues from a large ar-

tery in an animal even after death, mounting to the

height of two feet : to which add, the convulfive con-

tradions of the animal in which the artery is thus

wounded, and the remarkable clofings of the mouths
of divided arteries in wounds, and a fphacelation of

the limbs from an offification of the artery
;
whence

the veins become diflended.

The mean fwiftnefs of the blood*s motion being di-

G 4 miniflied
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miniflied m the time of the heart’s fyRole, but increa-

fed during its diaflole, is fuch as carries it through a

fpace fomewhat lefs than one foot in the fpace of a fe-

cond of time
;
and the conhant plenitude of the arte-

ries renders it impoflible for us to perceive any fuccef-

fion in the pulfes of different arteries
;
whence all the

arteries of the body feem to beat at one and the fame
inftant, whilft the heart flrikes againft the bread : and
yet there is certainly a fuccelTion in the fyftole of the

arteries, by which the aorta feems to contrad in the

fame order fuccefiively, as it is filled by the blood ex-

pelled from the heart ; fo that the part of the artery

next the heart is firft conftringed, and thence gradu-

ally, the arterial contradting force proceeds to the ex-

tremities, An inftance of this we have in the intef-

tines ;
and the fame is evident to the eye in infe(^s,

who have a long fiftulous and knotted heart, manifeft-

!y contracting in a fucceffion from the beginning to

the end. But the mind cannot diflinguifh the lead

points of time, which are the meafures of this fuccef-

lion, and amount only to a few thirds of a fecond.

If it be aflced. Where this pulfatiqn ends ? we an*^

fwer, In the lead arteries, and cylindrical originations

of the veins. We have already mentioned the veloci-

ty with which the blood comes from the heart. But

that velocity continually dccreafes. Certain we are,

(i.) That the feedions of the arteries, compofed by the

aggregation or fum of their tranfverfe fections, as they

divide farther in their courfe from the heart, greatly

exceed that of the aorta
;

fo that dnee the ratio, or

lefs proportion of the trunks to their branches, conti-

Dually diminifhes as they make lefs ramifications, and

this in a variable or uncertain proportion
;

the diffe-

rence of that ratio or proportion will be the greated

betwixt the light of the aorta at the heart, and the fum
of the feftions of all the fmall arteries, where they are

jead, in the e::^treme parts of the body. Again, (2.)

The proporpQU of ifee arterial membranes or coats in

thick nels^
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thlcknefs, with refpeft to their bores or capacities, is

greater as the arteries grow lefs
;
and is largefl: in the

ieafl: of them, which tranfmit only one globule at a

time. The truth of this is proved from anatomy, and

the forcing of air into the arteries, by which they burft

always more difficultly as they are lefs
; and from the

calculation itfelf, by which the magnitude of the leafi:

arteries is determined from the globules diflending

their two femicylindric membranes. Add to this,

(3.) The friction of the juices through the leaft veffels,

inhered and meeting together in angles
;
which fric^

tion, even in the moll fluid water, running through

long pipes that are Angle, and in a diredt courfe, great-

ly diminiflies the velocity, and more in proportion as

the tube is of a lefs bore ;
while again, as the artery

is lefs, there are a great number of globules rubbing

and grating againfl: its membranous converging Tides.

And by the conical figure of the artery, it happens,

that the broader -wave of blood, coming from the

trunk, is refifted in its paflage through the narrower

branch, and fo mufl: diflend it by force. But more-
over, (4.) The inflexions and folds, or plates of the

veflTels, greatly flacken the blood^s motion
;

fince al-

ways fome part of the impelling force is fpent and lofl

in removing the convex parts of the folds, and chan-

ging the figure of the infleXed veflel. The angles

likewife take off more from this force in proportion to

their acutenefs, or the more they recede from a ftraight

line. Laftly, (c;.) A confiderablc allowance mufl; be

made for the great vifeidity or tenacity of the blood

itfelf ;
fince, by reft only, it direXly hardens into clots ;

and fince it is from the circulatory motion only of the

blood, that this mutual attraXion of parts is overcome,
fo as to hinder it from adhering to the fides of the ar-

teries y for fo we find it adhere in anuerifms and
wounds of the arteries, or elfe the globules clot toge-

ther, as we fee ufually after death. From all which
confiderations, you will obferve, that the blood meets

2 with
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with the greatefl retardation in its courfe in the lead

veflels. And the oppofition it meets with in the

branches leffens the velocity of the blood alfo in the

trunk : the oppofition of torrents of blood to one ano-

ther in the anaftomofes of velfels alfo deltroys fome
parts of its motion. We may cafily perceive the a-

mounts of this retardation will be very confiderable,

although it be difficult to eflimate it juftly. In the

larger trunks the blood of a living animal flow^s with

the rapidity of a torrent ; but, in the leafi: branches, it

creeps along very flowly
;

fo that in thefe it begins to

put on a ftate of coagulation., It is alfo well known to

furgeons, that a fmall branch of an artery near the

heart or aorta bleeds more dangerouily than a much
larger one that lies at a greater diftance. The weight

of the incumbent atmofphere, of the mufcles and fleffiy

parts lying above the artery, and the contractile power
of the veiTel itfelf, make a refiftance indeed to the

heart
;
but do not leffen the velocity of the blood, fee-

ing they add as much in the diaftole as they diminifh

in the fyftole.

It is certain, however, from incifions made in living

animals, that the fingle globules of blood, which move
feparately in the fmall veffels, do not lofi^fo much of

their velocity as, by calculation, they ought to do.

We mufi: therefore affign fome cauFes by which this

power, deftruClive of the blood’s motion, is leffened.

And, in the firfl: place, it is certain, that the lights of

the branches do not bear fuch a proportion to the

trunk in the fmalleft velfels
;

their great fmoothnefs

diminifhes the friClion. The facility likewife with

which the blood flows through the veins, expedites its

pafiage through the little arteries, which immediately

communicate with thefe veins. No great help is to be

expected from confidering the effeCl of ligatures or the

weight of the blood, which is capable both of dimi-

niihing and accelerating the motion ; nor can we fup-

pofe that in live animals a great effeCt depends upon
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the force of the nerves. The power of derivation,

whatever that is, and the motion of the mufcles, are

capable of producing a new velocity.

The puife therefore enfues, becaufe the anterior

wave or column of blood moves on flower, while the

fubfequent or pofterior wave comes fafter
;

fo that the

preceding is an obftacle to the confequent blood. But

fince the force of the heart weakens as the blood goes

on, and the contradlile power of the arteries increafes,

therefore the difproportion of celerity betwixt the an-

tecedent and confequent waves or columns of blood

coming from the heart, will be continually leflening

with refpeft to the blood that is urged on by the con-

tradion of the fmaller veflels, till arriving at a part

where there is no excefs or difference, it will there

ceafe to make any pulfation of the artery ;
becaufe

here the anterior and confequent blood flow evenly, or

with the fame celerity. But this place of equality in

motion cannot be in the larger and more confpicuous

arterial branches : for in them the wave, lafl: coming
from the heart, moves quicker than what went before ;

as is evident from the inflammatory pulfation of them,

cfpecially in the fmall arteries of the eye. But, in the

leafl red arteries, the puife at length begins to vanifli.

This is evident from the equable motion of the blood,

often fecn by a microfeope through the arteries of a

frog. In the larger veflels, however, fuch as may be

about the (ixth part of a line in diameter, the puife is

perceptible. But in the lead veins vifible to the eye,

there is no fenfible pulfation or accelerated motion of

the blood, whilfl: the heart contrads, demonflrable ei-

ther by the microfeope or any other experiment.

Even in the veins, the blood prefles againft their

fidcs, as appears from the furrows hollowed out of the

bones, and the fwelling of the veins on being tied. If

it be afked, Why the veins do not beat ? (for we do
not allow that to be a puife which happens from refpi-

ration, from the rejedion of the blood from the right
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auricle, dr from the mufcular part of the vena cava)

;

ihe reafon of this feems to be, that (be blood, imme-
diately on its leaving the heart, is more retarded in its

motion than when it pafles into the fmallefl: veflels.

Hence, the fhort fpace of time by which the velocity

of the lafl wave exceeds the foregoing, is greatell at

the heart, and grows gradually lefs, till it at laft totally

•vanilhes. This is illuftrated by the experiment, in

which a pipe, fixed in a leathern tube, and driving forth

water in a continual, but darting dream, does, by a

fponge fixed round the mouth of the faid tube, caufc

the water to iflhe forth in an even dream, without

leaping through the fponge ;
and the fame is evident

from another experiment, in which the fame thing

happens, by injeding the mefenteric arteries with an
Silternate impulfion of water

;
for then the water dows

out through the veins in one continued even ftreana.

The pulfe is therefore the mcafare of the powers

which the heart fpends on the blood
;
bccaufe it is the

immediate and full effeff of thofe powers. Hence, all

things confidered as alike, the pulfe is flow in the mod
healthy people, where there is no ftimulus, nor any

unnatural rcfiftance to eaufe the effeft of a dimulus,

but the heart is at liberty to fend forwards the blood

with eafe. You mud except thofe cafes where there

is fome obdacle, by which the blood is prevented from

<^ntering the aorta. For this reafon the pulfc in adh-

jnatic people is flow ; the fame thing alfo happens

from a debility or infenfibility of the heart, which the

ufual dimulus is not capable of exciting to contrac-

tion. A large pulfe is caufed by fulnefs of the artery,

joined with a drong force of the heart ; a finall pulfe

by the emptinefs of the artery, and a lefler wave of

blood fent from the heart, A hard pulfe denotes fome
obdacle or dimulus

;
or elfc that the hearths force is

increafed with a greater thicknefsof blood, or a great-

er rigidity of the artery. A quick pulfe denotes fome

dimulus, obdacle, or greater fenfibility or irritability
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of the heart. It h beft felt where the artery lies ex-

pofed bare to the touch, upon fome rcfifting bone *, but

obftrudions 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 the heart is proportionably big-

ger in the fmaller than in the larger animals, and, as

well as the other parts of the body, is more irritable im

the former than in the latter
;
and becaufe the heart is

obliged to drive the blood to a greater diflance
;
whence

the refiftances or frictions in the more bulky feem to

be increafed more than the force of the heart. Hcncc„

fmall animals are more voracious
;
and large ones, as

the whale and elephant, eat lefs. The pulfe of a health -

thy perfon rifing in the morning, beats 65 in a mi-

nute ;
but, after the fatigue of the day, it will beat 80

in that time
;
and again, by the night’s reft or fleep,,

it will become gradually lefs frequent, till in the morn-

ing you will find it returned to its primitive number of

65. For the motions of the mufcles, and adlions of

the external and internal fenfes, the warmth of the at-

mofphere, and the adion of the aliments taken into

the ftomach, urge the venal blood on to the heart,

which being thereby oftener ftimulated, makes more
frequent contradions. This is the caufe of thofe pa-

roxyfms or fits of increafe obfervable in all fevers to-

wards the evening. For fleep not only retards the mo-
tion of the blood, but of all the other humours and
aflions in the body whatever.

A frequent pulfe is different from a fwift one
; and

it is poflible for the pulfe to be at the fame time fwift

and unfrequent. But it is difficult to obferve a fwift

pulfe. The frequent pulfe is what is commonly called

a fwift one. It takes place in children, and becomes
afterwards flower in perfons as they grow older. The
falient point beats 134 in a minute : new-born infants

have their pulfe 120 in that time; and from thence

down to old age it grows flower, to 60 in a minute.

A
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A feverifh pulfe begins from 96 per minute ; and we
count the pulfe has but a moderate celerity in fevers^

or laborious exercifes of adult perfons, if it does not

exceed above 1 10 or 120 in a minute t but it is ex*-

cefiive at 130 or 140, with which number people fcl-

dom recover
j nor have \vc ever obferved it exceed

that number. The pulfe beats flower in winter, and
quicker in fummcr, by about 10 flrokcs per minute ;

and under the torrid zone, it grows quicker to 120.

The different pafTions of the mind varioufly accelerate,

retard, and diflurb the pulfe* Whatever obftrufts the

circulation is alfo found to accelerate the pulfe
5 not

from the laws of hydroftatics, or on account of the ca-

nal being made narrov.rer, nor from the action of the

foul ; but only the heart, being whth more difficulty

freed from the ftimulating, contrails itieif more ftrong-

ly, and at fhorter intervals. An irritation from an
acrid blood is the caufe of the frequent pulfe in fe-

vers.

Through the leafl veins the blood mpves on very

flowly, partly by force of the heart, and partly by the

contradilc force of the arteries. The firft is proved

by 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. But the

contradile force of the artery is proved by what has

been faid above. But after death the blood continues

to move, in part, alfo by its own gravity, and by the

elaflicity of the air generated or extricated by putre-*

fadion.

But the blood moves on fafler in the larger veins.

For whenever the impelling powers remain fufficient^

and the conveying fmall veflels are rendered narrower,

the motion of their contained fluids mufl: of courfe be

accelerated ;
fince the fedion 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 the fum of the

branches into which it divides. Therefore if the mo-
tion
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tion of the venal blood lofes nothing in its way, the

proportion of its celerity in the vena cava, to its cele-

rity in the veins of the thirtieth divifion, will be thirty

times greater in the former, in proportion as the con-

jund feclions of all the fmall veins exceed the fedion

of the cava. In like manner, too, the fridion or at-

trition of the blood in the veins, and its contad with

their Tides, diminifh.

But fince the blood moves thus llowly in the leaf!:

arterial velTels and incipient veins, and as the weight

of the blood itfeif in many places wonderfully hinders

its return to the heart, while, at the fame time, the ve-

ry thin coats 'of the veins have but little contradlile

power to be expected from them
;

therefore nature

has ufed various precautions, left, from the flownefs of

its motion, it Ihould any where ftagnate or concrete.

To obviate this, (he has fupplied the veins with more
watery vapours and fluxile lymph, than Ihe probably

fent by the arteries, if we confider the great exhalation

that is made from the arterial blood in the lungs.

She has, therefore, likewife placed the veins near the

mufcles, that by the turgefcence or contradlions of the

latter the veins may be prelTed
; and fince any preffure

upon the veins muft be determined towards the heart,

therefore all this force muft be entirely employed in

accelerating the return of the blood to the heart. From
hence proceeds that wonderful quicknefs of the pulfe,

heat, and rednefs of the body, with a ftiort and labori-

ous breathing, that attend mufcular motions or violent

cxercifes.

Moreover, thofe mufcles which conftantly urge or
prefs violently the contiguous vifeera on all Tides that
are contained in any of the common cavities, do all of
them powerfully promote the return of the venal blood
to the heart. Such an effed: has the conjund preffure
of the diaphragm with the abdominal mufcles, in re-
fped to the abdomen. Laftly, the pulfations of the ar-
teries, w'hich run every where contiguous and parallel
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to the fidcs of the veins, have'no inconfiderable effect

in promoting the return of the venal blood
; fince, as

we have before (hown, any impulfe aiiling on the veins

can determine their blood to the heart only.

To thefe is added a force not yet fufficiently known,
by which the blood is brought from a place where it

is more compreffcd to one more lax, and where it

meets with lefs refiftance. In this matter alfo refpira*

tion is of great efficacy
; in which the motion of the

blood into the lungs, when relaxed, is accelerated by
the power of derivation from all parts of the body :

-

and again, in exfpiraticn, it is driven into the trunks

of the veins in the head and abdomen. Hence the

fwelling of the veins, and likewife of the brain, in the

time of exfpiration. The circulation is not indeed af-

iided by thefe caufes, but the blood is agitated and
preffed. The anaftomofes of the arteries contribute

to the fame end
;

for they render the paffage of the

blood more eafy from thofe places where it is obftru6t*

ed to fuch as are more free.

By thefe means, the blood in a healthy perfon,uring

fufficient cxercife of body, moves on with fuch a velo*

city, as fuffices to deliver as much of the purple fluid

in every pulfc by the vena cava to the heart, as is equal

to what is fent out by that great artery the aorta. But
red or inadlivity of body, and a weaknefs of the con*

trading fibres of the heart and other mufcles, fre-

quently render this motion of the venal blood more
difficult. Hence follow the varices and the piles in

women with child
;
which latter is much occafioned

from the deficiency of valves in the vena portarum*

And from hence Ipring even the menfes themfelves*

And wffien the veins too flowly return their blood to

the heart, the fiibtile vapours, being thus unable to

return to the heart, are obliged to dagnate ; whence
proceeds that frequency of • oedematous and pitting

iweilings of weak people.

The time in which an ounce of blood, fent out from

the
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the left ventricle of the heart, returns to the right, and

which is commonly reckoned the time in which the

greater circulation i^ performed, is uncertain, and

different in every different portion of the body. If,

however, you want to know about the ounce of blood

propelled in that quantity, which we have mentioned,

the amount of it will be about yi ounces in an iiour

with 4500 pulfes
;
and the amount of the perfed cir-

culations will be about 2 '^^,

The effects which follow from the motion of the

heart and arteries upon the blood are various
;
which

may be deduced and eftimated from the caufes them-
felves of thofe effects, if we compare the blood of a li-

ving and of a dead animal, that which’ is healthy with

that which is difeafed, and that which is inert or too

little moved with that which circulates too fwiftly.

For we obferve that, in the living, the blood is, (1.)

Confiderably warm or hot. (2.) It looks red, with a

fort of purple florid hue. (3.) It feems to be homo-
geneous or uniform, and alike in its parts ;

though
they are really mixed and of difl'erent principles,

(4.) It is made up almoft entirely of particles, com-
monly called globules. (5.) It flows very readily

through the lead veffels : From whence being drawn,

(6.) It exhales a volatile vapour, which we have al-

ready deferibed particularly. In the dead animal

which has not yet begun to corrupt or putrefy, we
obferve, (f.) That it has loft a great deal of its red-

nefs. (2.) That it feparates into a more denfe and a

more thin fubflance. (3.) That it exhales no va-

pour. (4.) Being drawn out from the veins, it con-

geals all or the greateft part. But even in the living

animal, when very weak, where there is fome pulfe

or refpiration, though fmall, we find the blood cold,

even to a confiderable degree. If, again, you com-
pare the blood of a human perfon, unaftive both in

body and mind, with the blood of one that is addided
to violent exercife, you will obferve the latter has,

/i.) A greater heal. (2.) A more intenfe rednefs.

Yol. ill. H (3.)
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(g.) A fabflancc more compact, and fpecifically hea-

vier, And, (4.) The volatile parts more abundant.

All which appearances feem manifeftly the efFeds of

the motion of the heart and arteries, fince they pro-

portionably increafe and diminiih with that motion, and
difappear when that ceafes.

That we may underhand the manner in which thefc

appearances are produced in the blood, we muh con-

fider what are the effecls of the heart impelling the

fame, and of the arteries alternately compreffing and
urging it forward. And firft we fee, that the heart

drives the blood into the arteries with a very great ce-

lerity. With a confufed or vortical motion, the h^art

thus throws the blood into the crooked or inflected

arteries, in fuch a manner that the right globules, ex-

pelled through the opening of the aorta, ftrike againll

the left fide of the artery
;
from whence being repel-

led, they incline towards the right fide, whereby all

the particles of the blood arc agitated with a confufed

or turbulent and whirling motion. The blood thus

impelled againft the flexile and curved Tides of the ar-

teries, of necefiity dilates or diftends them into a great-

er convexity
;
and, laftly, in the fmaller vcffels, ca-

pable of receiving only one or a few of the blood-

particles, all the faid particles come fo intimately into

contact with, and grate againft, the Tides of the Taid artery

in all their points, that they are even obliged to change

their figure in gaining a paflage into the veins.

But the arteries, by their daftic force, reacting up-

on the impinging blood, repel the fame from their

Tides towards the axis of the light or capacity
;
and at

laft tranfmit every Tingle particle of it through the cir-

cular mouths of the leaft vefl'cls, by which the arteries

and veins join together.

There is, therefore, a mod prodigious degree of

TriQion, as well from the blood particles upon the

Tides of the arteries as from the arteries themfclves

contrafting* round the blood j
to which add, the attri-

tion
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tion of the particles of blood againR each other by the

confufed and vortical motion with which they are pro-

pelled. The efFeds of this fridion may be computed

from the viRid and inflammable nature of the blood

itfelf, from the narrownefs of the veffcls through which

it runs, and from the flrong impulfe of the heart,

joined with the powerful readion of the arteries
;

to

which add, the weight of the incumbent parts raifed

by the force of the arterial blood. This fri(ftion gene-

rates a fluidity in the blood, by perpetually removing

the points of conta£l in its particles, refilfing their at-

traction of cohefion, mixing together particles of dif-

ferent kinds, which become more fluid upon mixture^

as we have an inflance in oil when triturated with wa-

ter. It alfo augments the roundnefs of, the particles,

by breaking off their protuberances and little branch-

ings. But even thefe irery fmall particles themfelves,

which are broken off from the large particles of the

blood, put on a round figure by their fricllon againft

the fides of the canals, and by their rotatory motion “

By deficiency in thefe particulars the blood coagulates

in the veffels before death
;
and hence the loft fluidi-

ty of the blood is again reftored by recovering the mo-
tion of the heart, as we are taught by experiments

made on living animals. It is a queftion, whether
this motion of the blood, and the dcnfny proceeding

from it, is the caufe of the red colour of the blood,

feeing the rednefs is in proportion to the denfity, and
increafes or decreafes from the fame caufes. This

'

feems to arife from a mixture of the ferruginous with
the oily part of the blood.

We may alfo afk, whether the heat of the blood
does not alfo proceed from its motion? feeing we ob-
ferve heat to arife from the motion of all kinds of
fluids, even of air itfelf. In our experiments ; but
much more does this attrition produce heat in the in-

flammable animal juices, -which are denfer than wa-
ter, and compreffed with a confiderablc force by con-

H 2 iraCtile
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tradile and converging tubes. Is not the truth (yf

this fufficiently evinced, by the blood^s being warm in

thofc filh which have a large heart, and cold in fuch

as have a fmall one ? the generation of heat being in

proportion to the fize of their bodies : from the more
intenfe heat of birds that have a larger heart, and
more frequent or quick pulfations ? from the incrcafe

of animal heat, that enfues from exercife of all kinds,

and even from bare friction of parts ? from the conge-

lation of all the humours of the human body in a cer-

tain degree of cold, in which a man grows ftiff, tho*

he yet retains fome warm blood and is alive ? and
from the coldnefs of fuch people as have their pulfe

weak and obfcure? Nor does the heat at all arife at

hrft from any degree of putrefaction in the blood,

feeipg the humours themfelves, when left at reft, ge-

nerate no heat. Nor muft we explain an evident ap-

pearance from the aCtion of fuch an obfcure being as

the vitalpower ; and though fometimes the heat may
be greater when the pulfe is flow, and lefs when it is

more frequent, the difference may arife from the dif-

ferent difpofition of the blood, from the different den-

fities of the veffels, or the increafe or diminution of

perfpiration.

,The fame caufe alfo hinders putrefaClion, by not

fuffering the inteftine motion to be diminiflied, and
by diffipating fuch particles as have already begun to

be corrupted.

But the different natures of the fcveral particles

themfelves, which conjundly make up the mafs of

blood, are the caufes by which, from one and the.

fame impetus of the heart, different effeCts or confe-

quences are produced in different particles of the

blood ;
namely, thofe particles move quicker, whofe

greater denfity makes them receive a greater impetus,

and whofe apt figure or lefs extended furface makes

them meet with lefs refiftance in the fluid in which

they move. Thofe alfo are driven along more fwiftly

which
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which, either from their weight, or from the direc-

tion in which they pafs out from the heart, are urged

-chiefly into the axis of the veflfel. Thofe again will

ftrike againft the convexities of the flexures in the

arteries, which have the greatefl projectile motion ;

while the other parts of greater bulk and tenacity,

having lefs projeCtile motion, will move fluggifhly

along the -concavity of the veflel. And in this man-
ner is the blood prepared or difpofed for the feveral

fecretions.

The fyftole of the arteries renders the parts of their

contained fluids more denfe or compaCt, while they

contract round the blood as round a folid obltacle ;
•

'which being in fome parts vifcid and comprellible,

they drive and expel the more liquid parts into the la-

teral mouths or duCts, at the fame time increaflng the

points of contact betwixt the particles thenifelves, com-
bining their more large and denfe particles, and com-
pacting the flat particles into denfer bodies. But the

denfity of the blood is partly as the number of par-

ticles, and partly as the denfity of the materials where-
of thefe particles are compofed.

Moreover, the mouths of the leafl veflfels pervious

to only one particle at a time, feem to be a fort of

moulds to figure and break oflF the angular eminences

of the particles in the blood, and bring them to a cir-

cular figure
;
which at length they put on, and change

into perfect circles, which, according to the obferva-

tions of Mr Hewfon, are flat like a piece of mo-
ney.

The reticular diftributions and inofculations of arte-

ries remove any danger of obftruCtion
;

fince in any
part of the artery where the blood cohering begins to

form an obftruClion, a contrary flux is admitted, by
which the obflruCling matter is repelled to a larger

part of the trunk
;
and thus betwixt the reflux and

the dircCi torrent of the blood, the faid matter is bro-

ken and attenuated. This mechanifm alfo fupplies the
* H 3

deficiency
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deficiency from an irremovable ob(lru£lion or the lofs

of a velTel, by caufing a greater diftenfion or enlarge-

ment of the next adjoining or anaftomofing veffel
; as

is proved by experience in furgery, after tying and
cutring a great artery. The collifion of thefe oppofite

torrents ot blood take fomething from its velocity
;
and

the reticular difiribution augments the fridion 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 velTelSjhave their effcds towards the fecre-

tions. In the larger arteries we fee the diifcrent par-

ticles of the blood are whirled about amongft each

other with a rapid and confufed motion
;

but, in the

leffer ramifications, the progreflive motion of the blood

being diminiflied, 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,

and to the circumference. Thus the attradive powers

of the particles of the blood increafe as their progref-

five motion abates : hence the oily or fat particles are

drawn one to another, and go off by the open lateral

duds that lead to the cellular fubffance
;
which par-

ticles 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 thaix

the red blood alone remains to pafs through the co-

alefcent artery into the incipient vein : But all thefe

particulars, by which the blood is difpofed for the fc-

cretions, we feall confider in another place.

§ 2 .' 0/ the particular Arteries^

Introdudion, The heart throws the blood into two

great arteries
;
one of which is named aorta^xln^ other

arteria pulmonalis.

The aorta diflributes the blood to all the parts of the

•body.
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body, for the nourifliment of the parts, and for the fe-

cretion of different fluids.

The arteria pulmonalis carries the venal blood thro*

all the capillary veffels of the lungs.

Both thefc great or general arteries are ftibdivided

into feveral branches, and into a great number of ra-

mifications.
'

The pulmonary artery. The pulmonary artery goes

out from the right ventricle of the heart
;
and its trunk

having run almoft diredly upward as high as the cur-

vature 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 left pulmo^

nary artery. The right artery pafics under the curva-

ture of the aorta, and is confequently longer than the

left. They both run to the lungs, and are difperfed

through their whole fubftance by ramifications nearly

like thofe of the bronchia, and lying in the fame direc-

tions. From the pulmonary arteries the blood is re-

turned by the veins
; which, contrary to the courfe of

the arteries, begin by very minute canals, and gradu-

ally become larger, forming at length four large trunks

pulmonary veins terminate in the left auricle

from whence the blood pafles into the left ventricle.

From this the aorta goes out in a dire6l courfe, nearly

over-againft the fourth vertebra of the back. Its courfe

is dired with refped to the heart
;
but with refped to

all the rclt of the body, it afccnds obliquely from the

left to the right hand, and from before, backward.

Soon after this, it bends obliquely from the right

hand 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 diredion, form-

ing an oblique arch. The middle of this arch is alrnofl:

oppofite to the right fide or edge of the fuperior por-

tion of the Iternum, between the cartilaginous extre-

mities or fternal articulations oi the firfl: two ribs.

From thence the aorta defeends in a dired courfe a-

H 4 long
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long the anterior part of the vertebras, all the way to

the os facrum, lying a little toward the left hand ; and
there it terminates in two fubordinate or collateral

trunks, called arteria illaca.

General divifion of the aorta. The aorta is by ana-

tomifts generally divided into the aorta afeendens and
aorta defeendens, though both are but one and the fame
trunk. It is termed afeendens^ from where it leaves the

heart to the extremity of the great curvature or arch.

The reniaining part of this, trunk from the arch to the

os facrum or bifurcation already mentioned, is named
defeendens.

The aorta defeendens is further divided into the fu-

perior and inferior portions ; the firll taking in all that

lies above the diaphragm
;
the other, all that lies be-

tween the diaphragm and the bifurcation.

The aorta afeendens is chiefly diflributed to part of

the thorax, to the head and upper extremities. The
* fuperior portion of the aorta defeendens furnifhes the

yell of the thorax
;
the inferior portion furnifhes the

abdomen and low^er extremities.

The great trunk of the aorta, thro’ its whole length,

fends off immediately feveral branches, which are after-

wards differently ramified
;
and thefe arterial branches

may be looked upon- as fo many trunks with refped to

the other ramifications, which again may be confidered

-as fmall trunks with regard to the ramifications that

they fend oft.

The branches which go out immediately from the

trunk of the aorta, may be termed original or capital

branches

;

and of thefe fomc are large, and others very

fmall.

The large capital branches of the aorta are thefe :

two arteriae fubciaviae
;
two carotidcs, one;caeliaca, one

niefenterica fuperior, two renales, formerly termed

mulgentes, one mefenterica inferior, and two iliacm.

The fmall capital branches are chiefly the arteriae co-

' cordis, bronchiales, cefophagasae, intercoftales.
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diaphragmatic^ infcriores, fpermaticas, lunibares, and

iarcae.

Thefe capital branches or arteries are for the moR
part difpofed in pairs

;
there being none in odd num-

bers but the cseliaca, the two mefentericse, fome of the

cefophagseae, the bronchialis, and fometimes the facrse.

The ramifications of each capital branch are in un-

even numbers with refpedl to their particular trunks ;

but with rerpe<R to the ramifications of the like capital

trunks on the other fide, they are difpofed in pairs.

Among the branches there are in odd numbers, none
but the arteria facra when it is fingle, and the cefopha-

gscae, the ramifications of which are fometimes found

in pairs.

Before we enter upon the detail of each of thefe par-

ticular arteries, many of which have proper names
; it

will be convenient to give a fiiort view of the difpofi-

tion and diftribution of the principal arterial branches,

as a general plan to which all the particularities of each
difiribution may afterwardsbe referred: forwehavefound

by experience, that the common method of defcribing

the courfe of all the ramifications of thefe veflels, with-

out having firft given a general idea of the principal

branches, is very troublelome 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 arteri<j& carotides ; the other two,Jubclavia ;

and both are diftinguifhed into right and left.

When there are but three branches, which is often-

eft the cafe, the firft is a Ihort trunk, common to the

right fubclavlan and carotid
;
the fecond is the left fub-

clavlan
;
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

|orta afeendens
j
but we have fometimes obferved four

branches.
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branches, the firfl; three of which were thofe already

mentioned, and the fourth a didind trunk of the left

vertebral artery.

It 11111(1 be obferved, that thefe large branches which
arrfe from the curvature of the aorta, are fituated ob-

liquely ; the firft, or that which is moll on the right

hand, lying more forward than the reft, and the laft,

which is moft on the left hand, more backward. The
firft and fecond, or middle branches, are generally in

the middle of the arch, and the third lower down.
Sometimes the firft alone is in the middle

; all which
varieties depend on the obliquity of the arch.

The carotid arteries run up diredly to the head, each

of them being firft divided into two, one external, the

other internal. The external artery goes chiefly to the

outer parts of the head and dura mater, or firft cover-

ing of the brain. The internal enters the cranium
through the bony canal of the os petrofum ;

and is di-

ftributed through the brain by a great number of rami-

fications.

The fubclavian arteries feparate laterally and almoft

tranfverfely, each toward that fide on which it lies, be-

hind and under the claviculas, from whence they have

their name. The left feems to be fliorter, and runs

more obliquely than the right.

The fubclavian on each fide terminates at the upper

edge of the firft rib, between the lower infertions of the

firlt fcalenus 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 niamniaria interna, nie-

diaftina, pericardia, diaphragniatica minor five fupe-

rior, thy mica, and trachealis.

The ihymica and trachealis on each fide are in fome
fubjedls only branches of one fmall trunk which fprings

from the common trunk of the right tubclavian and

carotid.

They
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They are generally fmall arteries, which run fome-

times Icparate, and foihetimes partly feparate and partly

fubclavian fends off likewife the mammaria in-

terna, vertebrales, ceryicales, and foinetimes feveral of

the upper intercoftales.

The axillary artery, which is only a continuation of

the fubclavian, from where it goes out of the thorax to

the axilla, detaches chiefly the mammaria externa or

thoracica fuperior, thoracica inferior, fcapulares exter-

nse, fcapularis interna, humeralis or rnufcularis, &c.

Afterwards it is continued, by different ramifications

and under different names, over the whole arm, all the

way to the ends of the fingers.

The fuperior portion of the aorta defcendens gives

off the arterias bronchiales, which arife fometimes by
a fmali common trunk, fometimes feparate, and foine-

times do not come immediately from the aorta. It next

fends off the cefophagaese, w^hich may be looked upon
as mediaftinm pofteriores

;
and then the intercoflales

from its poflerior part, which in fome fubjedls come all

from this portion of the aorta, in others only the loweft

eight or nine.

The fmall anterior arteries here mentioned are gene-

rally, at their origins, finglc and in uneven numbers,
but they divide foon after toward the right and left.

The inferior portion of the defeending aorta, as it

paffes through the diaphragm, gives off the diaphrag-

maticae inferiores or phrenicie, which however do not

always come immediately from the aorta. Afterwards

it fends off feveral branches anteriorly, pofteriorly, and
laterally.

The anterior branches are caeliaca, which fupply the

flomach, liver, fpleen, pancreas, &c.

;

the melenterica
fuperior, which goes chiefly to the mefentery, to the
fmall inteftines, and to that part of the great inteftines

which lies on the right fide of the abdomen ; the me-
fenterica inferior, which goes to the great inteflines on

the

joined.

The
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the left fide, and produces the haemorrhoidalis interna

;

and laftly, the right and left arterise fpermaticas.
'

The poflerior branches are the arterias iumbares, of

which there are feveral pairs, and the facrae, which do
not always come from the trunk of the aorta.

The lateral branches are the capfulares and adipofae,

the origin of which often varies
; the renaies, formerly

termed emulgentes^ and the iiiacse, 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 poflerior.

The internal iliaca is hkewife named arteria hypoga-

flrica; and its ramifications are diflributed to the vif-

cera 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 inguen, and then out of the abdomen, under the

ligamentum Failopii
;
having firfl detached the epiga-

ilrica, which goes to the mufeuli abdominis redi. Ha-
ving quitted the abdomen, it commences arteria crura-

lis, which runs down upon the thigh, and is diflributed

by many branches and ramifications to all the lower

extremity.

We lhall 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 vifi-

cera and organs.

Arteria cardiaca five coronarla cordis. The cardiac

or coronary arteries of the heart, arife from the aorta

immediately on its leaving the heart. They are two

in number
;
and, according to the natural fituation of

the heart, one is rather fuperior than anterior, the other

rather inferior than poflerior.

They go out near the two Tides of the pulmonary ar-

tery ; which having firfl furrounded, they afterwards

run upon the bafis of the heart in form of a kind of

crown



Of 'fHE ARTERIES. 117Chap. V.

Grown or garland, from whence they are called corona-

ria ; they firfl run between the auricles, and then pur-

fue the fuperficial traces of the union of the two ven-

tricles, from the bafis of the heart to the apex.

They fend communicating branches to each other,

which are afterward loft in the fubftance of the heart.

The right artery, after running between the auricle

and ventricle of that fide, fends branches to the pul-

monary artery, to the fat furrounding it, and to the

beginning of the aorta
;
then it gives three branches

to the convex fide of the heart, and as many to the flat

furface. The left artery runs between the pulmonary

artery and left auricle, and afterwards divides into

^Dranches, one of which is anterior, and runs down
fending off branches that reach the point of the heart

:

fomc of thefe are refleded upon the flat furface fo as

to communicate with the branches of the right trunk

;

another branch runs between the left auricle and ven-

tricle, to the obtufe fide of the heart, and then to its

flat furface, where it is loft in the fubftance of the left

ventricle
;
but fends branches likewife to the left au-

ricle 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 pofterior or lower fide of the heart.

The arteries carotides in general, Thefe arteries arc

two in number; one called the right carotid^ the other

the left. They arife near each other, from the curva-

ture or arch of the aorta ;
• 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, be-

tween it and the internal jugular vein, and behind the

mufeuli platyfma, myoides, and fternocleido-maftoides,

as high as the larynx, without any ramification. Du-
ring this courfe, therefore, they may be named carotid

trunks^ or general, common, and original carotids.

Each
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Each of thefe trunks is afterwards ramified in the fol-

lowing manner.

The trunk which fends off no branches till it has

reached as high as the larynx, is divided into two par-

ticular carotids
;
one named external^ the other inter-

nal

;

becaufe the firft goes chiefly to the external parts

of the head, the fecond enters the cranium, and is di-

ftributed to the brain.

The external carotid is anterior, the internal pofte-

rior ;
and the external is even fituated more inward

and nearer the larynx than the other
;
but the com-

mon names may ftill be retained, as being taken, hot
* from their fituation, but from their diftribution.

Arteria carotis externa. The external carotid is the

fmalleft, and yet appears by its diredion to be a conti-

nuation of the common trunk. It runs infenfibiy out-

ward, between the external angle of the lower jaw and

the parotid gland, which it fupplies as it pafles. After-

wards it afeends on the forefide of the ear, and ends

in the temples.

In this courfe it fends olF feveral branches, which

may well enough be divided into anterior or internal,’

and pofterior or external
;
ahd the principal branches

of each kind are thefe.

The firft anterior or internal branch goes out from

the very origin of the carotid on the infide
;

and ha-

ving.prefently afterward taken a little turn, and fent

off branches to the jugular glands near it, to the fat and

fkin, it runs tranfverfely/and is diflributed to the glan-

dulsc thyroidasae, and to the mufcles and other parts of

the larynx ;
for which reafon it may be called laryngaa^

or gutturallsfuperior. It likewife fends fome branches

. to the pharynx and mufcles of the os hyoidcs.

The fecond anterior branch pafles over the neareft

cornu of the os hyoides to the mufcles of that bone

and of the tongue ;
and to the glandulse fublingualis ;

afterwards pafiing before the cornu of the os hyoides,

it lofcs itfelf in the tongue j from whence it has been
' called
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called arteria fublingualis ; and it is the fame artery

which others have named ranlna. That part of the

artery which goes commonly by this name lies at the

inferior and lateral ‘part of the tongue, and is accom-

panied by a large vein.

The third branch, or arteria maxillaris inferior, and

pharyngea inferior of Sabatier, goes to the maxillary

gland, to the ftyloide and maftoide mufcles, to the pa-

rotid and fublingual glands, to the mufcles of the pha-

rynx, and to the fmall flexors of the head.

The fourth branch, which Winflow, &c. names ar*

teria maxillaris externa^ and which Haller and Sabatier

call arteria labialis^ is at firfl covered by the ilylo.hyoid

and diagaflric mufcles : in its paflfage it fends branches

to the pharynx, to the tongue, amygdala, and palate ;

at the angle of the jaw it gives branches to the Ikin,

mufcles, glands, &c. in the neighbourhood of that

bone. Afterwards it runs over the lower jaw, before

the inferior edge of the malTeter mufcle, and then gets

under the mufculus depreflTor angulioris, which it fup-

plies, as well as the buccinator and the deprelTor labii

infcrioris.

It fends off a particular branch, very much contort-

ed, which divides at the angular commilTure of the

lips
;
and running in the fame manner along the fupe-

rior and inferior portions of the mufculus orbicularis,

it communicates on both fides with its fellow, and
thereby forms a kind of arteria coronaria labiorum.

Afterwards it jafeends towards the nares, and is di-

ftributed to the mufcles, cartilages, and other parts of

the nofe, fending down fome twigs which communicate
with the coronary artery of the lips. Laflily, it reaches

the great angle of the eye, and is ramified and loft on
the mufeulis orbicularis palpebrarum, fuperciiiaris, and
frontalis. Through all this courfc it is named arteria

angularis,

rhe fifth branch, called maxillaris interna^ arifes

over-againft the condyle of the lower jaw, and is very

I confiderable.
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Confiderable. It pafTes 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 duras

matris, which runs between the internal and external

carotids : this paffes through the foramen fpinale of

the fpbenoidal bone, and is diflributed to the dura ma-
ter by feveral ramifications, which run forward, up-

ward, and backward
;

the uppermoft communicating
with thofe on the other fide above the longitudinal fi-

nus of the dura mater. This artery of the dura ma-
ter may be termed ffheno fpinalis

^

or inedica dune ina^

trisy to diflinguifh 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 diflributed to the alveoli and teeth, goes out at

the hole near the chin, and lofes itfclf in the neigh-

bouring mufcles, communicating with the branches of

the arteria maxillaris externa. (3.) The pterygoidese,

and temporales profundse, to the pterygoid and tem-

poral mufcles. (4.) The arteria buccalis, to the buc-

cinator mufcle, and other foft parts of the cheek. (5.)
The alveolaris, to the teeth and fubflance of the upper

jaw, and to feveral of .the foft parts furrounding it.

(6.) The infra-orbitaria, which, after fending a branch

to the nofe, paffes through the pofterior opening of the

orbitar canal
;
and having fent branches to the orbit,

antrum maxillaris, and teeth, goes out by the iiifra or-

bitar hole, and on the check communicates with the

angular artery. (7.) Palatina fuperior, which goes

through the palato-maxillary canal to the palate and

bones furrounding it. Another fmall branch termi-

nates 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 maffeter.

, The firfl external or pofterior branch is named arte*

ria cccipitalis. It paffes obliquely before the internal

jugular vein
;
and having given twigs to the mufeuiu*'

ftyto-
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Rylo-hyoidaeus, flylo-glolTus, and digaftricus, it runs

between the flyloide and niaftoide apophyfes, along the

maftoide groove, and goes to the mufcles and inte-

guments which cover the os occipitis, turning feveral

times in an undulating manner as it afeends back-

wards.-

It communicates by a defeending branch with the

vertebral and cervical arteries, as has been already

laid, near the top of the head ; it communicates like-

wife with the poftcrior branches of the temporal ar-

tery, and it fends a branch to the foramen maftoi-

daeum.

The fecond external branch fpreads itfelf on the out-

ward ear, by a great many fmall twigs on each fide,

feveral of which run inward, and furnifh the cartilages,

meatus auditorius, (kin of the tympanum, and internal

ear.

The trunk of the external carotid afeends afterward

above the zygoma, pading between the angle of the

lower jaw and parotid gland, and forms the temporal

artery, which divides into an anterior, middle, and po-

fterior branch.

The anterior branch of the temporal artery goes to

the mufculus frontalis, communicates wirh the arteria

angularis, and fometimes gives off a very fmall artery,

which pierces the internal apophyfis of the os malm all

the way to the orbit. The middle branch goes partly

to the mufculus frontalis, partly to the occipitalis. The
poderior branch goes to the occiput, and communi-
cates with the arteria occipitalis. All thefe branches

likev/ife furniOi the integuments.

Arteria carotis interna. The internal carotid artery

leaving the general trunk, is at fird a little incurvated,

appearing as if either it were the only branch of that

trunk, or a branch of the trunk of the external caro-

tid. Sometimes the curvature is turned a little out-

ward, and then more or lefs inward, palTmg behind the

. neighbouring external carotid.

VoL.lii. ^

I It
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It is fituated a little more backward than the carotis

externa, and generally runs up without any ramifica-

tion, as high as the lower orifice of the great canal of

the apophyfis petrofa of the os temporis. It enters this

orifice direclly from below upward, and afterward

makes an angle according to the direction of the canal,

the reft of which it pafles horizontally, being covered

by a produdion of the dura mater.

At the end of this canal it is again incurvated from
below upward, and enters the cranium through a notch,

of the fphenoidal 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 cli-

iioide apophyfis of that fella. While it lies at the fide

of the feila turcica, it fends fmall branches to the parts

about the cavernous finus.

As it leaves the bony canal to enter the cranium, it

fends oft a fmall branch through the fphenoidal fiffure

to the orbit and eye
;

and foon afterward a eonfider-

able branch, called ophthalmica^ through the foramen

opticum, to fupply the contents of the orbit. The
firft 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

orbit. Then the lacrymal and ciliary arteries are fent

off : afterwards the artery covered with the levator

mufcles of the eye and upper eye-lid turns inwards be-

tween thefe mufcles and the optic nerve almoft at a

right angle
;

but about the part where it makes this

turn, it fends of anterior ciliary branches
;
afterwards

two go off to the levator of the eye and upper eye-lid ;

then the pofterior ethmoidal and the arteria centralis

retinae are lent oft'. While it paffes over the nerve, it

gives off the mufculares fuperior, inferior, and other ci-

liary nerves. It lies now at the inner fide of the orbit,

under the fuperior obliqueandadduftor mufcles.. Thefe

mufcles, the periofteum, and inner part of the orbit,

and
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and optic nerve, receive branches from it ; then it

produces the aethmoidal anterior
;

its trunk ne^ct de-

feends under the cartilaginous pulley of the fuperior

oblique : here it frequently gives a branch to the la-

crymal fac
; the arteries of the eye lids alfo grow from

it ; at laft it divides into four branches, which are the

fuperciliary, the nafal, the fuperhcial, and deep fron-

tals
;
which laft go through the foramen fupra orbita-

rium to be diflributed to the forehead. At the inner

angle of the eye, it comrnuhicates with the angular

artery
;
and within the orbit it fends one or two frnall

branches to the note. This artery was by the an-

cients miftaken for a vein. Ingraflius was the firfl:

who confidered it in its proper light
;

but Haller

was the firfl who deferibed it with accuracy. For a

more minute defeription, 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 frnall diftance from the internal carotid of the

other fide, and there it commonly divides into two
principal branches, one anterior and one pofferior.

The anterior branch runs forward under the brain,

frrft feparating from that on the other fide, then co-

ming nearer again, it unites with it by an anaftomofis

or coinmunciation in the interflice between the olfac-

tory nerves. Afterwards, having fent of frnall arte-

ries, which accompany thefe nerves, it leaves its fel-

low, and divides into two, but, according to Winllow,

two or three branches. The firft of thefe is thefmalleft

of the two, but it is a very conftant one; it runs

forwards at the inner fide of the anterior lobe, which
it fupplies in its paifage. The fecond, after it has got

beyond the corpus caliofum, to which it fends branches,

is refleded back over that fubftance upon the inner

hde of the heaufphere, and may be traced back as

far as the pofferior lobe: in all this coiirfe it fends off in-

numerable branches, w'hich are at firfl fpread out upon
I 2 the
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the furface, and afterwards fink into the fubftance of

the brain, communicating 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, di-

vides into feveral rami, which run between its fuperfi-

cial circumvolutions
; and are ramified in many diffe-

rent directions 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 in the inner fubftance of the

brain. The anterior and middle branches produce the

fame kind of ramifications, and the anterior, in parti*^

cular, fupplies the corpus callofum.

Arteria fuhclavia. The fubclavian arteries are na-

med from their fituation near the claviculae, in the

trarifverfe direction of which they run. They are two
in number, one right, the other left ; and they arife

from the arch of the aorta, on each fide of the left ca-

rotid, which commonly lies in the middle between

them
;
but when both carotids go out feparately, they

both lie between the fubclavise. Thefe arteries termi-

nate, or rather change their name, above the middle

of the two firfi; 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 more anterior and higher, becaufe of the

obliquity of the arch of the aorta
;

for which reafoa

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 defeription of one

may likewife be applied to the other.

The right fubclavian, the longefl of the two, gives

off.
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off, firft of all, fmall arteries to the mediafllnum, thy-

mus, pericardium, afpera arteria, &c. which are named
mediaJlincB^ thymica^ pericardia y

and tracheales. Thefe

fniall arteries fometimes go out from the fubclavian it-

felf, either feparately or by fmall common trunks ;

fometimes they are branches of the mammaria interna,

efpecially the mediaflina.

Afterward this right fubclavian, at about a finger^s

breadth from its origin, commonly produces the com-
mon carotid of the fame fide

;
and at a fmall finger's

breadth from the carotid, it gives of commonly
conliderable branches, viz. the mammaria interna, cer-

vicalis, and vertebralis, and fometimes an intercoftal

artery, which goes to the firfl ribs called intercoflalis

fuperior.

Arteria thymica. The arteria tbymica communicates

with the mammaria interna, and fometimes arifes from
the anterior middle part of the common trunk of the

fubclavian and carotid. The thymus receives likewife

fome rami from the mammaria interna and intercofta-

iis fuperior. The fame obfervation may be applied to

the mediaflina and pericardia.

Arteria pericardia. The pericardia arifes much in

the fame manner with the thymica, and runs down up-

on the pericardium all the way to the diaphragm, to

which it fends fome fmall ramifications.

Arteria mediaflina. The mediaflina arifes fometimes

immediately after the thymica, and is diflributcd prin-

cipally to the mediaflinum.

Arteria trachealis. The trachealls, which may like-

wife be named gutturalis inferior^ runs up from the fub-

clavia, in a winding courfe, along the afpera arteria, to

the giandulse thyroidasse and larynx, detaching fmall

arteries to both Tides, 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

I
3 Tub-
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fubclavia, near the middle of the clavicula, and runs

down behind the cartilages of the true ribs near the

edge of the flernum.

In its paffage it fends rami to the thymus, mediafti-

jium, pericardium, pleura, and intercoftal mufcles. It

iikewife detaches other branches, through thefe muf-
cles and between th^ cartilages of the ribs, to the pec-

toralis major, and other neighbouring mufcular por-

tions, to the mammas, membrana adipofa, and fliin.

Several of thefe rami communicate,. by anaftomofes,

with the mainmaria externa, and other arteries of the

thorax, efpecially in the fubdance of the pefloralis ma-
jor, and Iikewife with the intcrcoftals. .

Afterwards it

goes out of the thorax on one fide of the appendix en-

fiformis, and is loft in the mufculus abdominis redtus,

a little below its upper part

;

communicating, at this

place, by feveral fmall ramifications with the arteria

epigaftrica
; and, in its courfe, it gives branches to the

peritonasuin, and to the anterior part of the oblique

and tranfverfe mufcles of the abdomen.
Arteria cervicalis. The cervical artery arlfes from

the upper fide of the fubclavian, and is prefently after-

wards divided into two, which come out fometimes fe-

parately, fometimes by a fmall common trunk. The
largeft: of thefe two arteries is anterior, the other po-

llerior.

The anterior cervicalis, running behind the carotid

of the fame fide, is diftributed to the mufculus coraco-

hyoid^us, inaftoidasus, cutaneus, fterno-hyoidmus, and
fterno-thyroidaeus, to the jugular glands, the afpera ar-

teria, the mufcles of the pharynx, bronchia, oefopha-

gus, and to the anterior mufcles which move the neck

^nd head. This artery has been obferved to fend out

the intercoftalis fuperior.

The pofterior cervicalis arifes fometimes a little after

the vertebralis, and fometimes from that artery. It

pailcs under the traniverfe apophyfis of the laft vefte-
"

‘ '

' bra
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bra of the neck; and fometimes through a particu-

lar hole In that apophyfis
;
and from thence runs up

backward in a winding courfe, on the vertebral

mufcles of the neck, and then returns in the fame man-
ner.

It communicates with a defcending branch of the

occipital artery, and with another of the vertebral ar-

tery above the fecond vertebra. It is diflributed to

the mufctili fcaleni, angularis fcapulse, and trapezius,

and to the jugular glands and integuments,

Arteria vertebralis. The vertebral artery goes out

from the pofterior and upper fide of the fubclavian,'al-

moll: oppofice to the mammaria interna and cervicalis.

It runs up through all the holes in the tranfverfe apo-

phyfis of the vertebrae of the neck, and in its palTage

fends oif little twigs through the lateral notches of

thefe vertebrae, to the medulla fpinalis and- its cover-

ings. It alfo gives arteries to the vertebral mufcles,

and to other mufcles near them.

As it pafles through the tranfverfe hole of the fecond

•vertebra, it is generally incurvated, to accommodate it-

felf to the particular obliquity of this foramen. And
between this hole and that in the ftrlt vertebra, it takes

another larger turn in a contrary direction to the for-

mer. Having palled tho tranfverfe hole of the firfi:

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

forauien of the os occipitis, it enters the cranium, and
pierces the dura mater

; and on thefe accounts it may
be named arteria occipitalis pojlerior^ to diftinguifh it

from the other which is lateral.

As foon as it enters the cranium, it fends feveral

1 ^ fmrdl
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fmall ramifications to the back-part of the medulla ob-

longata, and to the corpora olivaria and pyramidalia,

which arc likevvife fpread on the back-fides of the fourth

ventricle of the brain, and form the plexus choroides

of the cerebellum.

Afterwards it advances on the apophyfis bafilaris of

the os occipitis, inclining by fmall degrees toward the

vertebral artery of the other fide, ail the way to the

extremity of that apophyfis, where they both join in

one common trunk, which may be named arteria bafi^

laris,

Arteria baftlaris. The arteria bafilaris 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. Commonly
this artery divides again near the extremity of the apo-

phyfis bafilaris into four lateral branches, which com-
municate with the poflerior branches of the two inter-

nal carotides, and are loft in the poflerior -lobe of the

brain. The firfl and fmallefl of each fide forms the

artery fuperior cerebelli, which goes to the upper part

of this vifeus, and to the nates, tefles, &c. and at laft

is loft in the inner fubflance of the cerebellum. The
other branch on each fide is much more confiderable :

this forms the arteria poflerior, or profunda cerebri^

which fupplies the poflerior lobe of the brain, and

parts lying near the third ventricle. The arteria po-

jlerior cerebri, on each fide, likewife communicate

with the trunk of the internal carotid, by a branch

fomething hmilar to that between the anterior branches

of the carotids : theic aflifl in forming the circle of

Willis.
.

'

Arteria [finales. The fpinal arteries are two in

number, one anterior, and one poflerior
;
both produ-

i:'rd by both vertebrales ;
each of which, as foon as it

enters the cranium, fends out a fmall branch, by the

union of which the poflerior fpinalis is formed, After-

\Yards
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wards the vertebrales advancing on the apophyfis bafi-

laris, or produ6lion of the occipital bone, detach back-

ward two other fmall branches, which likewife meet,

and by their union form the fpinalis anterior. Thefe

fpinal arteries run down on the fore and back fides of

the medulla fpinalis, and, by fmall tranfverfe ramifica-

tions, communicate with thofe which the intercoftai

and lumbar arteries fend to the fame part.

Arteria auditoria interna. The internal auditory ar-

tery goes off from each fide of the arteria bafilaris to

the organ of hearing, accompanying the auditory nerve,

having, fir ft furniflied feveral fmall twigs to the mcm-
brana arachnoides.

Arteria meningaa fojierior. The pofterior menin-

gaea arifes from the fame trunk with the auditoria in-

terna, and goes to the back-part of the dura mater, on
the occipital and temporal bones, and likewife fupplies

the neighbouring lobes of the brain.

Arteria intercoflalis fuperior. When the fuperior in-

tercoftai artery does not go out from the trunk of the

aorta defeendens, it commonly arifes from the lower

fide of the fubclavian, and runs down on the infide of

the two, three, or four, uppermoft true ribs, near their

heads, and fends off under each rib a branch which
runs along the lower edge, and fupplies the intercoftai

inufcles and neigbouring parts of the pleura.

Thefe branches or particular intercoftai arteries com-
municate with each other at different diftances by fmall

rami, which run upward and downward from one to the

other, on the intercoftai mufcles.

They likewife give branches to the mufeuli fterno-

hyoidaei, fubclavius, vertebrales, and bodies of the ver-

tebrae
; and alfo to the pecloralis major and minor,

piercing the intercoftai notch
;
and laftly, they fend

branches through the mufcles of the firft four vertebrae

to the medulla fpinalis and its coverings.

Sometimes the fuperior common intercoftai artery

comes
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comes from the cervicalis, and not immediately from
the fubclavia. Sometimes it arifes from the aorta de-

fcendens, either by fmall feparate arteries, or by a com-
mon trunk, which divides as it runs obliquely up
upon the ribs. Laftly, it fometimes arifes from the

nearefl bronchiales, or from feveral bronchiales toge-

ther

DuElus arteriofus In ligamentum v^rfus* The du6l;us

arteriofus, which is found only in the foetus and in very

young children, arifes from the aorta defcendens, im-

mediately below the left fubclavian artery. In adults,

this du6l is llirunk up and clofed, and appears only

like a fhort ligament, adhering by one end to the aorta,

and by the other to the pulmonary artery
;

fo that in

reality it deferves no other name than that of ligamentum

arteriofiim.

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 comes commonly from the

fuperior intercoflal, the left from the aorta, and fome-

times from the arteria oefophagasa. 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 bifur-

cation of the afpera arteria, and accompany the rami-

fications of the bronchia.

The bronchial artery on the left fide often comes
from the aorta, while the other arifes from the fuperior

intercoflal 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 pofte-

riorly, near the fuperior intercofial, above the bron-

chialis anterior.

Sometimes there are free communications obferved

between the branches of the bronchial artery and

shofc of the pulmonary artery ; thefe have been milta-

keni
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ken for dlrefl communications between the bronchial

artery and pulrnonary vein, vena azygos, &c.

The bronchialis gives a fmall branch to the neigh-

bouring auricle of the heart, which communicates with

the arteria coronaria.

Arteries (pfophagaa* The oefophagseae are generally

two or three in number, fometimes but one. They
arife anteriorly from the aorta defeendens, and are di-

Rributed to the oefophagus, &c. Sometimes the upper-

moft oefophagsea produces a bronchial artery.

Arter'm intercojiales inferiores. The inferior interco*

ftals are commonly feven or eight on each fide, and
fometimes ten, when the fuperior intercoftals arife like-

wife from the aorta defeendens
;
in which cafe theferun

obliquely upward, as has been already faid.

They arife along the backfide of the defeending aor-

ta in pairs, all the way to the diaphragm, and run tranf-

verfely towards each fide, on the bodies of the verte-

brae. 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 Iternum, or near it.

They fend .branches to the pleura, to' the vertebral

mufcles, to thofe mufcles which lie on the outfidcs of
the ribs, and to the upper portions of the mufcles of the

abdomen; and they communicate with the arrericeepi-

gallricce and lumbares.

Sometimes, indead of going out from the aorta in

pairs, they arife by fmall common trunks, which af-

terwards divide, and fend an artery to each neighbour-

ing rib.

Before they take their courfe along the ribs, each of

them detaches one branch betw^een the tranfverfe apo-

phyfes on both Tides, to the vertebral mufcles, and an-
other which enters the great canal of the fpina dorfi.

Each of thefe latter branches divides at lead into tw'o

{mail arteries
; one of which runs tranfverfely on the

anterior
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anterior fide of the canal, the other on the pofterior

fide. Both of them communicate with the like arte-

ries from the other fide of the fpine, in fuch a man-
ner as to form a kind of arterial rings, which like-

wife communicate with each other by other fmall rami-

fications. The fame is to be obferved in the arterial

lumbares.

Afterwards each intercoflal artery having reached the

middle of the rib, or a little more, divides into two
principal, branches, one internal, the other external.

Soop after this divifion, the arteries that run upon the

falfe ribs feparate a little from them, being gradually

bent downward one after another, and are fpread upon
the abdominal mufcles. They are likewife diftributed

to other neighbouring mufcles, and particularly tothbfe

of the diaphragm, almofl in the fame manner with the

arteriae phraenics
;

they alfo communicate with the

lumbares, and fometimes with branches of the hypo-

gaflricas.

Arteries ascillares. The fubclavian artery having left

the thorax immediately above the firft rib, in the in-

terftice left between the portions of the fealenus, there

receives the name of axillaris^ becaufe it palfes under i

the axilla.

In this courfe It gives off, from its infide, a fmall

branch to the infide of the firft rib ; and afterwards

four feveral principal branches, viz. the thoracica fu-

perior, mammaria externa, thoracica humeralis, and
axillaris fcapulares.

Arteria thoracica fuperior. The fuperior thoracica

gives branches to the two perioral mufcles, to the muf-

culus fubclavius, ferratus major, and intercoftales ex-

terni. It likewife communicates with the thoracica

longa and intercoftales. Thoracica longa of Sabatier,

or mammaria externa of others, fends branches to the

axillary glands, to the two pedoral mufcles, to the fer-

ratus major, intercoftales extern!, to the mamma, and

3

'
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at laft to the integuments. Arteria thoraclca humera-

lis gives firft a branch to the ferratus major, another

runs up to the fterno-maftoid mufcle
;
one fupplies

the fubftance of the clavicle and the parts over it
; one

branch, in particular, runs between the clavicle and

fmall pefloral mufcle, to which it fends branches, and
communicates with the internal mammari; but the

principal part of the thoracica humeralis defcends be-

tween the great pedoral and deltoid mufcles, and is

diftributed about the parts furrounding the articulation

at the top of the humerus. Another artery, called tho-
,

racka axillaris^ fometimes goes off from the former,

to be difpofed upon the glands, &c. in the axilla,

Scapularts inferior. The inferior thoracic artery runs

along the inferior cofla of the fcapula, to the muf-

culus fubfcapularis, teres, major and minor, infra-fpi.

natus, latiffimus dorfi, ferratus major, and the neigh-

bouring intercoftal mufcles, communicating with the

arterise fcapulares.

Arteria fcapularis externa, Tlie external fcapulary

artery palfes through the notch in the fuperior cofta of

the fcapula, to the mufculus fupra.fpinatus and infra-

fpinatus, teres major and minor, and to the articula-

tion 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 ferratus major, to the axillary glands,

and to the teres major, upon which it is ramified in

different manners. It likewife fends rami to the infra-

fpinatus and upper portion of the triceps.

Arteria articularis. The articular artery arifes from
the lower and fore part of the axillaris, and Tuns back-
ward between the head of the os humeri and teres ma-
jor, furrounding the articulation till it reaches the

poflerior part of the deltoides, to \\djich it is diff ri-

butcd.

During
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During this courfe, it gives feveral branches to the

fupcrior portions of the anconsei, to the capfulai* liga-

ment of the joint of the Ihoulder, and to the os humeri
itfelf through feveral holes immediately below the great

tuberofity of the head of that bone. It likcwife com-
municates with the fcapulary artery.

Oppofite to the origin of this articular artery, the ax-

illaris fends oif another fmall branch, which runs in a

contrary diredion 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, af-

terwards joins the principal humerahs.

Arterla brachialis. The axiltary artery having given

off thefe branches, paffes immediately behind the ten-

don of the pe61oralis major, where it changes its former

name for that of arteria brachialis. It runs down on the

infide of the arm over the mufculus coraco-brachialis

and anconseus internus,and along the inner edge of the

biceps behind the vena bafilica, giving fmall branches

on both Tides to the neighbouring mufcles, to the pe-

riofleum, and to the bone.

Between the axilla and middle of the arm, it is co-

vered only by the fkin and fat
;

bgat afterwards it is

hid under the biceps, and runs obliquely forward as it

defcends
;
being at fome diffance from the internal con-

dyle, but it does not reach the middle of the fold of

the arm.

Between the axilla and this place, it fends off many
branches to the infra-fpinatus, teres major and minor,

fubfcapularis, latifTimus dorfi, ferratus major, and other

neighbouring mufcles, to the common integuments, and

even to the nerves. Below the fold of the arm, it di-

vides into two principal branches, one called arteria

cubitalls., the other radialis.

From its upper and inner part, it fends off a particu-

lar branch, which runs obliquely dov/nward and back-

2 w’ard
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ward 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 out-

wards, and from behind forward, round the os hume-
ri

;
and defcends obliquely forward, betv/een the muf-

culus brachialis and triceps, to both which it is diftri-

buted in its paffage. Having afterwards reached the

external condyle, it unites with the branch lad men-
tioned, and likewife communicates with a branch of

the arteries of the forc-arra, fo that there is here a

triple anaflomofes.

About the breadth of a finger below this fecond

branch, the brachial artery fends off a third, which
runs down toward the internal condyle, and commu-
nicates 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

diflributed to the pcrioftcum, 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, ruris over the inner condyle, and like-

wife communicates with branches of the arteries of

the forc-arm.

Having got below the middle of the arm, the bra-

chial artery detaches another branch, which runs be-

hind the inner condyle in company with the ulnar

nerve
;
and having paffed over the mufcles inferted in

this condyle, it communicates with that branch of the

cubital artery which encompaffes the fold of the arm.
A little lower it fometimes fends out another branch,

which paffes on the forefide of the inner condyle, and
then communicates with a branch which runs up from

the
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the cubital artery. Thefe three communicating branches
are termed collateral arteries.

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 aponeu-
rofis of the biceps, and pafles under the vena media-

na, detaching branches on each fide to the neighbour-

ing mufcles.

About a large finger’s breadth beyond the fold of

the arm, this artery divides into the two principal

branches called cubitalis and radialis.

From this bifurcation, the brachial artery fends

branches on each fide, to the fupinator longus, prona-

tor 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 they

have the names of cubitalis and radialis.

Arteria cubitalis., The cubital, or ulnar artery,

which lies at the inner fide, and is the largeft of the

two, finks in between the brachialis internus and pro-

nator teres ;
then between the fublimus and profun-

dus, and afterwards runs dowm between the fublimus

and flexor carpi uhiaris, all the way to the carpus and

great tranfverfe ligament. In this courfe it winds

and turns feveral w^ys, and fends out feveral branches*

The fiF{> is a fmall artery, which runs inward to the

inner condyle, and then turns upward like a kind of

recurrent, to communicate by feveral branches with

the collateral arteries of the arm already mentioned,

and particularly with the third. A little lower down,

another fmall branch goes off
;

which having run

upward a fhort way, and almofl: furrounded the ar-

ticulation, communicates with the fccond collateral

artery of the arm, between the olecranum and inner

condyle.

Afterwards, the cubital artery having, in its courfe

between the heads of the ulna and radius, reached the

, inter-
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interoffeous ligament, fends off two principal branches,

one internal, the other external
5

called the Interoffeous

arteries of the fore- arm*

The external artery pierces the ligament about three

fingers breadth below the articulation
;
and prcfently

afterwards gives olF a recurrent branch, which runs up

toward the external condyle of the os humeri, under

the extenfor carpi ulnaris and anconaeus, to which it is

diftributed, as aifo to the fupinator brevis ; and it com-
municates with the collateral arteries of the arm on the

fame fide.

Afterward this external interolTeous artery runs

down on the outfide of the ligament, and is diftribu-

ted to the extenfor carpi ulnaris, extenfor digitorum

communis, and to the extenfores 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 cubitaiis 3

which fhall be mentioned hereafter.'

By thefe communications, this artery forms a fort

of irregular arch, from whence branches are detached

to the external interoffeous inufcles, and to the exter-

nal lateral parts of the fingers.

The internal interoffeous artery runs down Very clofe

to the ligament, till it reaches below the pronaror te-

res
; between which and the pronator quadratus it

perforates the ligament, and goes to the convex fide of

the carpus and back of the hand^ where it communi-
cates with the external interoffeous artery, with the ra-

dialis and internal branches of the cubitaiis.

From the origin of the two interoffese, the cubital

artery defeends, fending branches to the neighbouring
parts. Below the internal intcroffea, it fometimes

VoL.lll. K fends
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fends ofF a branch which runs down between the fle«

xor pollicis, flexor carpi radialis, and perforatus
; to

which it is diftributed all the way to the carpus, where
it runs under the internal annular ligament, and com-
municates on the hand with branches of the arteria

radialis.

Afterward the cubital artery pafles over the internal

tranfverfe I’gament of the carpus, by the fide of the os

pififorme
;
and having furnifhed the (kin, palmaris bre-

vis, and metacarpus, it flips under the aponeurofis pal-

inaris, giving off one branch to the abdudor minimi

digit!, and another which runs towards the thumb be-

tw’cen the tendons of the flexors of the fingers and the

bafes of the metacarpal bones.

It Ilkewife fends oif a branch, which, running be-

tw'een the third and fourth bones of the metacarpus,

reaches to the back of the hand, where it communi-
cates with the external interofleous artery. After-

wards, having fupplied the interofleous mufcles, it

communicates with the radialis
; and they both form

an arterial arch in the hollow of the hand, in the fol-

lowing 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 commonly 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

produdion 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 lour metacarpal bones ; near the heads of which
each of them is divided into two branches, which pafs

along the two internal lateral parts of each finger, from
the forefide of the little finger to the poflerior fide of

the index inclufively
;
and at the ends of the fingers

thefe digital arteries communicate and unite with each

other*

Some-
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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, to-

wards the fecond phalanx of the thumb, a branch for

the lateral internal part thereof
5 and then ends near

the head of the firft metacarpal bone, by a communi-
cation with the radialis, having fird given a branch to

the forefide of the index, and another to the fide of the

thumb next the former. Thefe communicate at the

ends of the fingers with the neighbouring branches as

in the other fingers.

This arch fends likewife fmall twigs to the intcrof-

feous mufcles, to the lumbricales, palmaris, and to

other neighbouring parts
5
and, laftly, to the integu-

ments.

Arteria radialis. The radial artery begins by detach-

ing a fmall recurrent branch, which runs upwards to-

ward the fold of the arm, and turns backward round
the external condyle, communicating with the neigh-

bouring branches from the trunk of the brachial ar-

tery, clpecially with the firft collateral branch on that

fide.

It runs down along theinfide ofthe radius, between

the fupiiiator longus, pronator teres, and the integu-

ments, giving branches to thefe mufcles, and likewife

to the perforatus, perforans, and fupinator brevis.

From thence it riins'in a winding courfc toward the

extremity of the radius, fupplying the flexors of the

thumb and pronator quadraius.

Having reached the extremity of the radius, it runs

nearer the Ikin, cfpecially toward the anterior edge of

the bone, 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

abdudor pollicis
;
and after having communicated wirh

the arch of the cubital artery in the palm of the hand,

Kz and
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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 firrt: phalanx and tcri-

dons of the thumb, to the interfticc between the bafis

cf this firft phalanx and of the firft metacarpal bone,
where it turns tow^ard the hollow of the hand.

At this turning, it fends off a branch to the external

lateral part of the thumb, which, having reached the

end thereof, communicates by a fmall arch with the

branch w^hich goes to the internal lateral part.

It likewife fends branches outward, which run more or

lefs tranfverfely betw^een the firfl: tw’’o bones of the me-
tacarpus and the two tendons of the extenfores carpi

radiales; and it communicates with an oppofite branch

of the cubitalis; together with which it furniflics the

external interoffeous mufcles and integuments of the

back of the hand and convex fide of the carpus.

Laftly, the radial artery terminates, in its paffage

over the abdudlor mufcle of the index, near the bafis

of the firff metacarpal bone, and as it runs 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

forepart of the firfl: bone of the metacarpus to the con-

vex fide of the index, where it is loft in the integu-

ments.

It gives likewife a branch to the internal lateral part

cf the index; which, at the end of that finger, joins

an oppofite branch which comes from the arch of the

cubitalis. It aifo fends off a fmall branch acrofs the in-

ternal interoffeous mufcles, where it forms a kind of

fmall irregular arch, which communicates with the

great arch by fcveral 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 firft metacarpal bone
; at the head of which

it terminates by two branches.

One
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One of thefe branches runs along the inner and an-

crior lateral part of the index
;

the other pafles be-

tween the flexor tendons of this finger and the meta-

carpal bone
;
and having communicated with the cu-

bital branch of the middle finger, it advances on the

poftcrior lateral part of the index all the way to the

end of that finger, where it unites again with the firfl

branch.

Jirteria diaphragmatica. The left diaphragmatic ar-

tery goes out commonly from the aorta defeendens as

it pafies between the crura of the fmall mufcle of the

diaphragm. The right diaphragmatic comes fometimes

from the nearefi; lumbar artery, but frequently from,

the cseliaca. Sometimes both thefe arteries arife by a

fmall common trunk immediately from the aorta. Tiiey

likewife have the name of arterla pbrcnlca.

They appear alnioil 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 glandule renales, and fat upon the kid-

neys, to the liver, and to the fuperior orifice of the

(toinach.

Befides thefe capital diaphragmatic ‘arteries, there

are others of a fubordinate clafs, which come from the

jntercoftalcs, mammarise internse, mediaftins, pericar-

dise, and cseliaca, all of which communicate freely

with the large diaphragmarics, as thofe on the right

and left fides of the diaphragm do with each other.

Arteria caliaca. The cseliac artery rifes anteriorly

and a little to the left fide, from the aorta defeendens,

immediately after its pafiage through the fmall mufcle

of the diaphragm, nearly oppofite to the cartilage be-

tween the laft vertebra of the back and firfl of the loins.

The trunk of this artery is very Ihort ; and near its ori-

gin it fends frequently off the right diaphragmatica.

Immediately after this, the cseliaca divides into three

branches
; one runs upwards, termed arteria ventriculi

coronaria } one toward the right band, named
Kg ^ hepa’-
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hepatica ; the other to the left, called fplenicay 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 itraight line, and the

branches from the trunk almoft at right angles, like

radii from an axis
;
whence this trunk has been called

axis arteria callaca* Frequently, however, the ven-

triculi coronaria comes off firft, then the coelica divides

into two parts.

Arteria v^ntrjcuH coronaria

y

or gaflricay or gajlrica,

Superior, 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 branch-

es, and alfo to every part of the ftomach near it : and
thefe branches communicate with thofe which run a-

iong 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, aU
moft to the pylorus,' where it communicates with the

arteria pylorica ; and turning towards the fmall lobe

of the liver, it gives off* fome branches to it.

Then it advances, under the dudus venofiis, to the

left lobe of the liver, in which it lofes itfelf near the

beginning of the juft-mentioned dud, having firft gi-r

ven off fome fmall branches to the neighbouring parts

of the diaphragm and omentum.
Arteria hepatica. As foon as th^ hepatic artery leaves

the c^liaca, it runs to the upper and inner part of the

pylorus, in company with the vena portse, fending off

two branches ; a fmall one called arteria pylorica, and

a large one named gajlrica dextra, or gajlrica major.

The pylorica is ramified on ihe pylorus, from whence

it has its name ; and having diftributed branches to the

neighbouring parts of the ftomach, which communi-
cate w'ith thofe of the right gaftrica,it terminates on the

pylorus, by an anaftomofis, with the coronary artery

pj the ftomach.
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The right gaftric artery having paffed behind and be-

yond the pylorus, fends out a confiderable branch, na-

med arteria duodenalls^ or intejlinalis ; 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 curvature of the ftoniach ;

to the neighbouring parts of which, on both fides^ it

diftributes branches.

Thefe branches communicateWith thofe of the ar-

teria pylorica, and of the coronoria ventricuii,and with

the right gaftro-epiploicse, which furnifc the nearefl

parts of the omentum, and communicate with the me-
fenterica 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 alfoto the neighbour-

ing part of the ftomach. Sometimes this artery goes
out from the mefentcrica fuperior, and fometimes it is

double.

The hepatic artery having fent out the pylorica and
right gaftrica, advances behind the duftus hepaticus,

toward the veficula fellis, to which it gives two princi-

pal branches, called arteria cyjlica

;

and another na-

med hilaria^ which is loft in the great lobe of the

liver.
,

Afterwards this artery enters the fiffurc of the liver,

and joins the vena portae, w^ith which it runs vrithin a
membranous vagina, called capfula gltjfoni ; and accom-
panies it through the whole fubftance of the liver by
numerous ramiftcations, which may be termed arteria

hepatica propria.

Before it enters the liver, it gives fmall branches to

the external membrane of this vifeus, and to the cap-
fula gliftoni. The gaftric and proper hepatic arteries

come fometimes from the mefentcrica fuperior, when
the ordinary ramifications are wanting.

Arteria fplenica. Immediately after the origin of the

K ^ fplenic
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fplenic artery from the caeliaca, it runs toward the left

hand, 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 feveral branches,

named arterm pancreatic/z>

Near the extremity of the pancreas, under the left

portion of the ftomach, the fplenic artery gives off

a principal branch, called gaftrlca fimflra or viinor^

which runs from left to right along the left portion of

the great curvature of the ftomach, giving branches

to both Tides of this portion, which communicate with

thofe of the coronaria ventriculi.

This gaftric artery fends likevvife another branch at

lead to the extremity of the pancreas, which commu-
nicates with the other pancreatic arteries, it alfo ftip-

plies the omentum with branches, termed gcijlro epi*

ploica finijira ; and then it communicates with the right

gadrica
;
and from this union the gadro epiploicse me-

dia2 are produced.

From this detail we learn, that the arterla coronaria

ventriculi pylorica, inteftinalis, both gaftricse, gadro-

epiploicae, and confequently the hepatica, fplenica, and

meicnterica, communicate all together.

Afterwards the fplenic artery advances towards the

fpleen, in a courfe more or lefs contorted ;
but before

it arrives at that vifeus, it gives two or three branches'

to the large extremity of the domach, commonly called

vafa brevia ; and one to the omentum, named epi-

ploica.

At the fpleen, this artery divides into four or five

branches, which enter that vifeus, after having given

foiiie fmall twigs to the neighbouring parts of the do-

mach and omehturn.

Arterid mefentenca fuperior. The fuperior mefenteric

-artery arifes anteriorly irom the lower portion of the

defeemding aorta, a very little way beyond the casliaca,

going out a little towards Jthe right hand, but bending

immediately afterwards to the left.

Neair



Chap. V. 0>atke arteries.
: 14 5

Near its origin, it gives off a fmall branch, which

dividing into two, goes to the lower fide of the head of

the pancreas, and neighbouring part of the duodenum,
communicating with the intcftinalis by fmali arches,

and areolse or mafhes.

Afterwards it paffes over the duodenum, between
this inreftine and the meferaic vein, between the two
laminae of the mefentery

;
and then bending in an ob*^

lique direO-ion from left to right, and from above down-
ward, by very fmall degrees, 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.

d'hefe branches are fixteen or eighteen in number,
or thereabouts

;
and almoft all of them are beftowed

on the fmall inteftines, from the lower third part of the

duodenum to the csecum and colon. The firff branches

are very fliort
; and from thence they increafe gra-

dually in length all the way to the middle of the arch |

the reft diminiftiing again by fmall degrees.

As they approach the inteftines, all thefc branches

communicate, firft by reciprocal arches, then by areolas

and mafhes of all kinds of figures
;
from which is de-

tached an infinite number of fmall ramifications, which

furround the inteftinal canal, like an annular piece of

net-work.

Thefc arches and mafhes increafe in number propor-

tionably to the length of the branches ; and their fize

diminifhes gradually as they approach the inteftines.

The firft branches from the convex fide of the me-
fenteric arch, which are very fhort, fupply the pancreas

and mefocolon, and communicate with the duodenal

artery. The laft branches go to the appendicula ver-

miformis, and fend a portion of an arch to the begin-

ning of the colon.

The confiderable branches from the concave fide of

the mefenteric arch are feidom above two or three in

tiumber
;
but before they arife, a fmall ramus goes out

t#
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to the duodenum, and gives fome very imall arteries

to the pancreas.

The firfl confiderable branch from the concave fide

of the arch goes into the mefocolon towards the right

portion of the colon, being firll divided into two rami

;

the firlf 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
itr'ta colica fuferlor. The other ramus of this branch
runs down on the right portion of the colon.

The fecond principal branch having run for fomc
fpacc through the melentery, divides into three rami ;

the firlt of which goes to the lower part of the right

portion of the colon, where it communicates with the

fecond ramus of the firlt branch
;

the fecond goes to

the beginning of the colon, where it communicates
with the firfl and to the inteflinum caecum.

The third ramus of this fecond branch having com-
municated with the fecond, gives fmall twigs to the

caecum, appendicula vermiformis, and extremity of the

ileum. Afterwards it communicates with the extremity

of the arch, or curve trunk of the fuperior mefenreric.

All thefe communications are by arches and inafhes,

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 arc difpofed

according to the folds of the mefentery and circumvo-

lutions of the inteflines
;
giving off branches, through

their w'hole courfe, to the laminas of the mefentery, its

cellular fubftance, and to the mefenteric glands.

Arteria mefenterica inferior, 'fhe lower mefenteric

artery goes out anteriorly from the aorta defeendens

inferior, about a finger’s breadth or more above the

bifurcation, and below the fpermatic arteries
;
and ha-

ving 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.
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origin, divides into two rami ;
the firft of which runs

along the left portion of the colon, and forms the com-

munication of the two incfenteric arteries already men-

tioned. It may be named artena ccllca JiniJlra, The
fecond ramus having communicated with the firlt, runs

down upon the fame portion of the colon.

The middle branch having run the fame length with

the firfl, 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 in-

teftine.

When there is another middle branch, it goes to the

firft part of the double curvature of the colon by a like

diUnbution and communication from above down-
ward.

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 confiderablc branch downward,
called artena hcemorrhoidalis interna^ which runs down
behind the inteftinum rectum, to which it is diftributed

by feveral ramifications
;
and it communicates with the

arteriae hypogaflricse.

Arteria renales. The renal arteries, called commonly
csniilgents^ arc ordinarily two in number, and go out
laterally from the inferior defcending aorta, immedi-
ately 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, be-
raufe of the vena cava, which lies on the right fide

between the aorta and the kidney.

They run commonly without divifion, and almofl
horizontally to the kidneys, into the deprefiions of
which they enter by feveral branches, w^hich form arches
in the inner fubflance of thefe vifeera.

From thefe arches, numerous fmall rami go out to-

ward
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ward the circumference or outer furface of the kidneys.

Sometimes there is more than one artery on each fide;

fometimes this augmentation is only on one fide, and
thefe fupernumerary arteries come fometimes imme-
diately 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, and fome, or all of thefe,

, from the iliac arteries.

Ordinarily, the right renal artery pafles behind

the vena cava and renal vein on the other fide
; and

the left artery, firft behind and then before the vein.

Sometimes they fend branches to the glandulae renales,

membrana adipofa of the kidneys, and even to the dia-

phragm.
Arteria capjulares. The arteries of the renal glands,

which may be termed arteria caffulares^ arife from the
^ aorta above the arteria renalis, and give out the arte-

rise adipofe, which go to the fat of the kidneys. Some-
times they come from the trunk of the cseliaca. I hc

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.

Arteriafpermatica. The fpermatic arteries are com-

monly two in number, fometimes more. They are

very fmall ;
and go out anteriorly from tlie aorta de-

feendens inferior, near each other, about a finger’s

breadth below the arterise renales, more or lefs, between

the two mefentericas, or between the renales and me-
fenteriese inferiores. Sometimes one is higher, or

placed more laterally than the other
\
and fometimes

there are two on each fide.

They fend off to the common membrane of the kid-

neys fmall branches named arteria adipofa; and af-

terwards they run down upon the pfoas mufcles,on the

forefide of the ureters, behind the peritonaeum.

I
-

- . .
,
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They give feveral confidcrablc branches to the pcri-

tonseuni, chiefly to thofe parts of it which are next the

niefcntery, and they communicate both with the mcfcn-

tericas and adipofas. They likewife fend fmall arteries

to the ureters.

Afterwards they pafs, in rrien, through the tendinous

openings of the abdominal mufcles in the vagina of the

peritonaeum, and are diftributed to the teflicles and epi-

dydimis, 'where they communicate with a brahch of

the iliaca externa.

In women, they do not go out of the abdomen, but

are diflributed to the ovaria and uterus, and communi-
cate with branches of the hypogaftrica, at the jagged

extremities of the rubse Fallopianae.

Arteria lumbares. The lumbar arteries go out pofte-

riorly from the inferior defeending aorta, in five or fix

pairs, much in the fame manner with the intercoftals.

They may be divided into fuperior and inferior. The
fuperior fend fmall branches to the neighbouring parts

of the diaphragm and intercoftal mufcles, and fupply

the place of femi-intcrcoflal arteries. Sometimes thofe

pairs go out by a fmall common trunk, and not fe-

parately.

They are diflributed on each fide to the pfoas muf^
cles, to the quadrat! lumborum, and to the oblique and
tranfverfe mufcles of the abdomen

;
and by perforating

the oblique mufcles, they become external hypogaflfic

arteries. They go likewife to the vertebral mufcles,

and to the bodies of the vertebrse, and enter the fpinal

canal through the lateral .notches, to go to the mem-
branes, &c. forming rings much in the fame manner
with the intercoltals

j
and they likewife give fmall twigs

to the nerves.

Arteria facra. The arteria facra media goes out
commonly from the back part of the inferior defeend-
ing aorta, at the bifurcation. Sometimes it arifes high-

er from the lumbarcs, and fometimes lower from the

iliacss.
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iliacse. Sometimes there are two, three, or four, in

number. The branches of this artery are ramified on
the os facrum, and on the neighbouring parts of the pe-

ritonseum, inteftinum redum, fat, &c.
;
and enter the

canal of that bone through the anterior holes, being
there diftributed toward each fide. They likewife fend

fmall arteries to the large fafciculi of nerves which go
out through the holes of the os facrum, and they pene-

trate the inner fubftance of that bone. The os facrum

has alfo branches fpread out upon its furface, and feme
running through its anterior holes from the hypoga-
ftric artery.

Arteria 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 iliaccs ; 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 defeend, advancing obliquely toward the anterior

and lower part of the olfa ilium, without any confider-

able ramification, for about the breadth of three fingers,

except a few very fmall arteries that go to the os fa-

crum
;
fome of which enter by the upper holes, and

are diftributed like the arteriae faerse, while others c-

rnerge again through the poftcrior holes, and go to the

neighbouring mufclcs, &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 pafies firft on the forefide of

the origin 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 direct*

ed 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
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About three fingers breadth from their origin, and

oppofite to the union of the os facrum with the pofte*-

rior part of the os ilium, each iliac trunk is divided in-

to two fecondary arteries, one external, the other in-

ternal. The external artery has no particular name

;

the internal is termed hypgaflrica^ which often appears

to be no more than a branch of the other, in adults

;

but in young children, and efpeciaily in the foetus, the

hypogaltric artery looks like the trunk, and the other

like a branch.

The external iliac on each fide runs down on the

iliac mufcle to the ligamentum Fallopii, under which

it goes out of the abdomen. In this courfe, it gives ofF^

only a fewfmall arteries, to the peritonaeum and other

parts near it \
but as it paffes out of the abdomen un*

der the ligament, it detaches two confiderable branches,

one internal, the other ^external.

'1 he internal branch is named arteria tpigajlrica^ and
goes out anteriorly from the external iliaca. From
thence it runs obliquely upward on the tendon of the

tranfverfe mufcle toward the poftcrior part of the rec-

tus, which it reaches about two or three fingers breadth

above the os pubis.

Afterwards the epigaftric artery runs up along the

pofterior or inner fide of this mufcle, fending ramifi-

cations to the tendons of *the neighbouring niufcles,

&c.
;
and then lofes itftif by a true anaftomofis of fe-

veral ramifications, with the mammaria interna. It

likewife communicates with the inferior intercofials,

which are fpread 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.

;

the other runs down to the tcfticlcs along with the Iper-

matic artery, and there communicates with it.

The external branch of the outer iliac, or iliaca an-
terior of Sabatier, goes off laterally from the outfide

of that artery under the ligamentum Fallopii, and from
thence
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thence to the internal labium of the os ifum, where it

divides into two, and is ramified on the oblique and
tranfverfe mufclcs of the abdomen, communicating
with the arteria lumbaris.

Befidcs thefe two branches, the external iliaca gives

oflf a fmall ramus internally under the ligament, which
runs to the vagina of the fpermatic rope

;
and feme-

times another fmall twig goes from the outfide to the

os ilium.

The internal ihaca or hypogaftrica, having run a

little more than a finger^s breadth inward and back-

ward, bends by fmall degrees obliquely forward, and
toward the outfide; and, afterwards contracting in its

dimenfionSjit ends in the umbilical artery, which ought
to be looked upon as a true continuation of the trunk

cf the hypogaftrica.

This arteria umbilicalis afeends on the fide of the

bladder, and having detached hnall rami to that vifeus

and to the neighbouring parts of the peritonaeum, &c.

it contrads, and in adults is quite clofcd 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

SI ligament to the umbilicus, where it lies contiguous

to the umbilical artery on the other fide
;

its name
being taken from its ufe in the foetus.

From the convex fide of the curvature of the hypo-

gaftric, fcvcral principal branches go out very near

each other. Sometimes they all arife feparatcly, fome-

times by fmall common' trunks, and what is the firft

branch in fome fubjeds, is only a ramus of another

principal branch in others ;
fo much does the number,

difpofition, origin, and diltribution of thefe branches

vary in different fubjeds. For this reafon we think it

proper to diftinguifh them by the following proper

names : iliaca minor, facra laterales, glutaa, Jciatica,

fudica communis five pudica hypogajlrica, hamorrhoidalis

media

^

and obturatrix*

The
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The iliaca minor, or ilco-Iumbaris, the moft po-

fterior of ihefc branches, and which is often no more

than a ramus of the glutaea, or of the facrae laterales,

pafles behind the mufculus 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 fub-

ftance of the bone, fometimes by one hole, fometimes

by more.

Arteriae facrae laterales are mofl: commonly two

in number, though fometimes only one. They come
from the trunk of the hypogaftric artery, or from fome

of its largefl: branches, and are diftributed upon the

fore part of the os facrum
;
and then, by means of the

anterior holes, they go to the nerves, membranes, &c.

lying within that bone.

The arteria glutsea, or iliaca pofterior, is common*,

ly very confiderable, and fometimes the largeft of all

the hypogaftric branches. Near its beginning it fome-

times fends out the iliaca minor, and fometimes the fa-

crae laterales. Afterwards this artery goes out of the

pelvis in company with the fciatic nerve, through the

upper part of the great finus of the os innominatum,

below the mufculus pyriformis, and is diftributed in a
radiated manner to the glutasus maximus and medius.

In its paffage, it gives fome branches Co the os fa-

crum, os coccygis, mufculus pyriformis, the mufclcs of

the anus, and to the neighbouring parts of the intefti-

num return, forming a particular hsemorrhoidalis in-

terna. It likewife fends twigs to the bladder and parts

near it ;
and detaches a pretty 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 fide of the os if-

chium. It likewife detaches a branch which runs un-

der the mufculus quadratus, to the articulation of the

os femoris.

L It
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It pafies obliquely over the fciatic nerve
;
and as they

both go through the great pofterior finus of the os ili-

um, it detaches fmall arteries, which are diftributed to

the inner fubflance of that nerve. Afterwards it runs

up in a radiated manner on the outfidc of the os ilium,

and is diftributed to the inner fubftance of that bone,

and to the mufculi glutaei, efpecially to the medius and
minimus.

The pudica communis, called commonly fudica in-

ierna^ arifes fomctimes by a trunk common to it and to

the glutaea, and gives out two principal branches ; the

firft of which palfes through the great finus of the os

ilium in company with the glutaea and fciatica, and then

divides into two rami.

The firft ramus goes behind the fpine of the ifchium,

between the two ligaments which lie between that bone
and the os facrum ; and runs on the infide of the tu-

berculum ifchii, all the way to the origin of the corpus

cavernofum penis. There it divides into feveral artcs-

lies, one of which goes to the fphin£tsr ani, under the

name of hamorrhoidalis externa.

The reft arc diftributed to the neighbouring integu-

ments, to the bulb of the urethra, and to the corpus

cavernofum penis ; but the laft of chefe arteries, or ra-

ther the extremity of this firft ramus, runs from behind

forward, over the neck of the os femoris, and commu-
nicates with a branch of the arteria cruralis.

The fecond principal ramus, called commonly arte-

ria pudica externa^ runs between the bladder and in-

teftinum redum, and is diftributed, in men, to the ve-

ficulse feminales, neck of the bladder, proftate gland,

and neighbouring parts of the redum.
Afterwards it runs under the os pubis on the fide of

a confiderable vein, which lies diredly under the fym-

pbyfis
;
and it runs along the penis between this vein

and a nerve, being diftributed in its paflage to the cor-

pus cavernofum, and communicating with the pudica

minor, which comes from the cruralis. In .the female
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a branch of the pudica communis, after hairing fup-

plicd the tranfvcrfe and fphinifter mufcles with the in-

teguments, is diftribiited upon the mufcles and fub-

ftance of the clitoris and outer end of the vagina. A
deeper artery belongs to the clitoris, and fupplies it

fomewhat in a fimilar way as a correfponding artery

does the penis.

Hsemorirhoidalis mfedia comes from the pudica inter-

na, or from fome of the other large branches. It goes

to the lower part of the reftum, which it embraces

from behind forwards. It is more frequent in wo-
men than in men : in the former, it fends branches

likcwifc to the vagina and bladder
;

in the latter, it

fends branches to the bladder, veficulas fcminalcSj and
prollate.

Atcriae veficales. The bladder is fupplied with ar-

teries from the haemorrhoidalis media, from the uter-

ina, and from the umbilicalis : but belides thefe, ano-

ther artery goes commonly off from the trunk of the

hypogadrica, and runs to the inferior part of the blad-

der, where it divides into branches which run to the

veficulae feminales, vafa deferentia, predate gland, and
beginning of the urethra.

Uterina comes from the under end of the hypo-
gadrica

;
it fends drd 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 didributed upon the uterus, and
which communicate freely with the-fpermatic arteries.

It fends likewife a branch to the vaginaj which extends

alfo to the bladder, urethra^ and return.

Arteria vaginalis. The arteries of the vagina come
from the hscmorrboidalis media, from the vcdcales and
uterina : fometimes a branch arifes likewife from the

trunk common to the ifchiatica and pudica interna.

This goes to the under part of the vagina, and com-
municates with branches which run upon the external

parts of generation,

h % Ths
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The artcria obturatrix perforates the obturator muf-

cleSjTrom whence it has its name, and goes out of the

pelvis at the upper part of the ligament of the foramen
ovale, having fir ft fent a fmall branch over the fymphy-
fis of the os ilium and os pubis, to the inguinal glands

and integuments.

As it paffes by the mufcles, it divides and is diftri-

buted to the pedincus 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 epigaflric
; andLieu-

taud has feen it fent oft’ from the external iliac artery.

Afterwards the hypogaftric artery ends in the umbi-
licalis, as has been already faid.

Arteria cniraies. The iliac artery goes out of the

abdomen 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 fudica externa, goes over the crural

vein to the (kin and ligament of the penis, and to the

inguinal glands, communicating with the pudica in-

terna. The fecond goes to the mufculus pedineus ;

and the third to the upper part of the fartorius. All

thefe branches furnifh likewife the neighbouring ante-

rior integuments.

Afterwards the crural artery runs down on the

head of the os femoris ;
and by taking a particular

turn, gets on the infide of the crural vein, about three

lingers breadth from where it goes out of the abdo-

men. From its origin to this place, it is covered only

by the Ikin and fat, and lies on the pedineus and tri.

ceps primus.

In changing its fituation it fends out three confider-

able branches, one external, one middle, and one in-

ternal. They all go out more or lefs pofteriorly,

fometimes
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fometimes by a fliort common trunk, fomctimcs by

two, &c.

The external branch, called ctreumflexa externa^ runs

on the upper fide of the thigh to the crureus, vaftus

externus, redus anterior, mufculus fafeise latse, and

glutaus medius
;
fending up a ramus to the apex of

the great trochanter, which communicates 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

fccond mufcle, and is diftributed to the glutasus maxi-

mus, femi-nervofus, femi-membranofus, biceps, and to

the neighbouring integuments.

The internal branch, termed circumfiexa interna^

runs backward 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 all the mufcles that lie on the backfide of
that bone, one of which enters the bone itfelf on one
fide of the linea afpera.

Having fent off all thefe branches, the arteria cru-

ralis runs down between the fartorius, vaftus inter-

nus, 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 pafles through the ten-

don of the addu6lor magnus, a little above the inter-

nal condyle of the os femoris. Afterwards continuing

its courfe through the hollow of the ham, it is called

arteria popUtea^ being accompanied by the vein of the

fame name.
The poplitea, while in the ham, is covered only

by the integument, fending off branches toward each
fide, which run up upon the condyles, and commu-
nicate with the lower ramifications of the arteria cru-

ralis.

It fends rami to the joint of the knee, called articu*

L 3 lares^



Of the arteries? Part VI/

lara, and thefe are diftinguiflied iiito fuperlor, middle,
and inferior

; one branch at leaft paffes between the

crucial ligaments. As it runs down, it fends branches
tb the gaftrocnemii and popliteus ; and having reached

the backfide of the head of the tibia, it gives off two
branches, one to each fide.

The firfl or internal branch furrounds the forepart

of the head .of the tibia, pafiing between the bone and
internal lateral ligament

;
andjbefides feveral other ra-

mifications, fends up a fmall branch \vhich communi-
cates 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 ex-

ternal lateral ligament of the knee, furrounding the ar-

ticulation ail the way to the ligaments of the patella,

and communicating with the branches which lie round

the condyles of the os femoris, together with a branch

of the firfl: or internal ramus.

Immediately after the origin of thefe two rami, and
before the poplitea ends, it fends a fmall artery down
on the backfide of the intcroffsus 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, pafTing from behind forv/ards on the

intcroffeous ligament, where it takes the name of arte-

rm tibialis anterior. The fecond branch divides into

two others ; one internal and largeft, called arteria th

hialis pojlerior ; the other pofterior and fmalleft, named
arteria peronaa pojlerior.

The tibialis anterior having paflTed between the

heads of the tibia and fibula, fends fmall branches up-

ward and laterally. The fuperior branches communi-
cate with thofe rami of the popliteus which lie round

the articulatloil
; and the lateral branches go to the

neighbouring parts. Afterwards this tibial artery runs
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down on the forefide of the interoflcous ligament, to«,

ward the outfide of the tibia, between the mufculus ti-

bialis anticus and extenfor poHicis.

Having run laterally on the tibia for about two thirds

of the length of that bone, it pafles on the forefide un-

der the common annular ligament and extenfor polli-

cis, to the articulation of the foot
;

giving off feveral

rami both to the right and left hand, which communi-
cate laterally with the tibialis poftcrior and peronsea

pofferior, fo that thefe two bones arc in a manner
lurrounded by arteries.

At the joint of the foot it fends out branches which
run between the aftragalus and os calcis, being diftri-

buted to the articulation and to the bones of the tar-

fus. The communications are here very numerous on
all Tides.

Having paffed the fold of the foot, it fends off to-

ward both fides other rami, which communicate with

the poftcrior tibialis and peronsea
;

all thefe branches

making a kind of circles round the tarfus.

Afterwards the anterior tibial artery advances on'
the convex fide of the foot, as far as the interftice be-

tween the firft and fccond matatarfal bones
; between

the heads of which it fends a large branch, which
perforates the fuperior intcroffeus mufclcs, and, join-

ing the tibialis poderior, 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 interoffeous mufcles, integuments, &c. and com-
municate with each other.

Laftly, this artery terminates by two principal

branches, one of which goes to the abduftor poliicis

and infide of the great toe
;
the other is fpent upon the

outfidc of the great toe, and the infide of the fecond

toe.

The tibialis pofterior, (ialled likewife furalls ^
runs,

down between the foleus, tibialis pofticus, flexor digito-.

L 4 rum
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^rum communis, and flexor pollicis
;
giving branches

to thefe mufcles, to the tibia, and to the marrow of
that bone, through a particular canal in its poftcrior

and upper part.

Afterwards it runs behind the inner ankle, commu-
nicating with the tibialis anterior, and furrounded by
the neighbouring veins

;
and pafles to the foie of the

foot between the concave fide of the os calcis and the-

nar mufcle, where it divides into two branches, one
large or external, the other fmall or internal.

The great branch, or arteria plantaris externa, paf-

fes on the concave fide of the os calcis obliquely under

the foie of the foot, to the bafis of the fifth metatarfal

bone, and from thence runs in a kind of arch toward

the great toe, communicating there with the tibialis

anterior, which perforates the interoffeous mufcles in

the manner already faid.

The convex fide of this arch fupplies both fides of

the laft three 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 furnifhes the neighbour-

ing parts.

The fmall branch, or arteria plantaris interna, ha-

ving reached beyoad 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 an-

terior
;
the other is diftributed to the firft phalanges of

the other toes, communicating with the ramifications

from the arch already mentioned.

The arteria peronsea runs down on the back-fide of

the fibula, between the foleus. and flexor pollicis, to

which and to the neighbouring parts it gives rami in

its paflage.

Having reached to the lower third part of the fibula,

it fends off a confiderable branch, which runs in be-

tween the tibia and that bone, pafling between their

extremities from behind forward, below the interoffeous

ligament,
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ligament, and is diftributed to the integuments of the

tarfus.

Laftly, the peronaea continuing its courfe downward,

on the backfide of the fibula, as far as the os calcis,

forms an arch with the tibialis pofterior, between the

aftragalus and the tendo Achillis.

From thence it runs outward, and a little above the

outer ankle communicates with the tibialis anterior by
an arch, which fends feveral fmall ramifications to the

neighbouring parts.

In this defeription of the arteries, we have faid no-

thing of the cutaneous anaftomofes, which are exceed-

ingly beautiful in the foetus
;
nor of the frequent and

confiderable communications of fmall arteries upon the

• periofteum, which form a delicate kind of net-work,

or rete mirabile.

CHAP. Vf.

Of the Veins in general.

HE veins in many particulars refemble the arte-

ries. 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 venae

hcpaticae. Their bafis is in the ventricles of the heart,

and their apices in the extremities of each branch

through all parts of the body, excepting one inftance

in the liver ;
or we may reverfc this order, and fay

the veins terminate in the heart.. In a great number
of parts they run parallel with the arteries, one by the

fide of the other ; but yet they differ from the arteries

in various refpeds.

The fabric of the veins is flender, every where
fmooth, difficultly feparabie into diftindt coats or mem-
branes, like the arteries \ and the cellular texture fur-

round-
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rounding this fabric is very eafily diftended. This fa«

brie, both above and below the heart, is furrounded,

except in one place, with mufcular fibres. Every
where, however, it is lax like the cellular texture of

the arteries by which they arc joined to the other parts

of the body. Notwithftanding this flender fabric, the

veins arc every where fufficiently firm, and do not

eafily burfl with inflated air ; being, in moft inftances,

Wronger than the arteries themfelves. But they burfl

much more eafily in living than in dead animals, as

appears from morbid inftances in the arm, face, leg,

-thigh, &c. Nor do they fupport themfelves like cy-

linders after being divided, but they collapfe together,

fo as to make their capacity appear like a flit
; except

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 but

flightly irritable, unlefs the ftimulus be of the chemical

or more acrid claffcs
;

for, in that cafe, they contra^

themfelves with a convulfivc forep greater than that of

the arteries. They have no pulfation, if we may trufl

all accounts, unlefs the venous channel is fomewhere
obftruded ; or when, in dying people, the blood is

thrown back again from the right auricle into the dc-

feending and afeending cava, or when falling back

from the brain.

The veins are much larger than their correfponding

arteries, having the fquare of their diameter often

double or triple, and almofl quadruple
5

as near as the

cmulgents and vefiels 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 capil-

lary veins but little exceeds that of the arteries which

accompany them. They differ likevvife from the arte-

ries in their divifion, having more numerous trunks

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, ce-

phalic.
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phalic, bafilic, and faphena, with which no arteries .

correfpond. The larger veins are alfo branched in a

more net like difpofition, by forming more frequent

anaflomofes one with another
;
for not only the fmaller

branches, but even the larger trunks, of the veins,,

are conjoined one to the other within its neighbour--

hood, upper with lower, and right with left, by appa-

rent inlets or inofculations. Many of the veins, efpe-

cially fome of thofe mentioned above, affed to run
near the furface cf the body, and through the limbs^

neck, and head : they run a long way covered with

little more than the bare ikin, which is a circumftance

we very rarely obferve in arteries ; and, for the fame

reafen, they often go out in their courfe to a confider-

able diftance from the arteries. For, in this cafe, the

veins follow the furface of the parts next the fidn,

without their correfponding artery, which, in the mean
time, defeends to a confiderable depth, attended in its

courfe by fome fmaller venous branch. In the fmaller

branches of the veflels, where they make net-like dif-

pofitions in the membranes and the internal fabric of
the vifeera, the veins and arteries commonly run con-

tiguous one to the other ; but here the veins have gc*

nerally a lefs ferpentine or infledted courfe.

In the larger fanguineous veins, valves are found in

great plenty. I'he innernioft membrane of the vein

being double, rifes into the cavity of the veffel like a
curtain, ftretching itfelf farther along the vein every -

way, fo as to form what may be called a kind of cref-

cent
;
but the bafis, which is the part that fuftains the

w'cight of the blood, is ffrongeft, and grows out of the

vein in the fhape of a circular fegment. Thefe, joined

with the fide of the preceding vein, intercept a fpace,

of which the outer fide is the vein itfelf, and the inner

the valve
5
which, by its convexity, ftands out within

the bore of the vein: fo that the parabolic fpace or
hollow mouth of the valves always looks toward the

heart. Ihey are found in all the fubcutaneous veins

- ,
of
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of the limbs, in thefe of the neck, face, tongue, and
in the veins of the penis : at the origin of the larger

branches there are two, three, four, and fometimes

five of them together, while in their fmallcr branches

they arc only fingle. There are none of thefe valves

in the deep- running veins of the vifeera
; and, there-

fore, none in thofe of the brain, lungs, heart or liver,

or through the whole fyftem of the vena portarum,

though Wriiberg has found them in the vena porta-

rum of many quadrupeds
;
nor in the kidneys or womb

.(except one or two valves in the fpermatic vein)
;
nor,

laftly, are there any in thofe fmaller blood-veins which

are of a lefs diameter than the twelfth part of an inch.

Sometimes, though rarely, they are found in the

branches of the vena azygos, and at the mouths of the

hepatic and renal veins : there Dr Haller has fevcral

times obferved a fort of wrinkles in the place of valves.

In the fmaller venous branches there are a fet of long,

fharp-pointed or parabolical valves, of a more extend-

ed figure as the vein is fmaller : and thefe make a

greater refiftance than the larger valves, to hinder the

blood from returning back upon the parts.

. The veins have their origin, as we faid before, from

the terminations of the arteries. They fometimes arife

by a continuation from the inferred branches, or from

a refledlion of recurved trunks of the fmallcfl arteries.

Others, again, are continued from veins lefs than thofe

which carry blood
;
and befides thefe. Dr Haller takes

into account abforbing veins
;
but as abforption by

red veins is now denied, we lay thefe afide.

That there are veins of a fmaller clafs, but refem-

bling thofe which convey blood, appears from the fame

experiments which demonftrate the pellucid arteries

:

thus in the iris of the eye there are fmall veins, and

not a few in the adnata tunica of that organ
; 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
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and others, after a fine injection or inflammation in

the capfulcs of the lens and vitreous humour.

§ I . Of the particular Veins*

Introdudlion. The blood diftributed to all parts of

the body by two kinds of arteries, the aorta and arte-

ria pulmonaris, returns by three kinds of veins, called

by anatomifts vena cava^ vena portee^ and vena pulmo-

naris*

The vena cava carries back to the right auricle of

the heart the blood conveyed by the aorta to all the

parts of the body, except what goes by the arterix

coronarias cordis. It receives all this blood from the

arterial ramifications in part diredly, and in part in-

diredly.

The vena portx receives the blood carried to the

floating vifeera of the abdomen by the arteria casliaca

and the two mefentericx ; and conveys it to the vena

hepatica, and from thence to the vena cava.

The venx pulmonares convey to the pulmonary fi-

nus, 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 deferibing the general courfc of the veins, we may
cither begin by their extremities in all the parts of the

body, and end by the trunks carried all the way to the

heart, according to the courfe of the blood
; or wc

may begin by the great trunks, and end by the rami-

fications and capillary extremities, according to their

feveral divifions and fubdivifions.

This lafl: method has been chofen by Winflow
;
and

may be conveniently followed in giving a general dc-

feription. But in purfuing the particular rami and ra-

mifications, the other method feems to be the moft
natural, and is that lo which - the preference is given
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by the profeflbr of anatomy in this nniverfity. We
fliall, therefore, in defcribing the branches, adopt the

ftrft method, and, reverfing Window’s, trace them,
according to the courfc of the blood, from their ex-

tremities to the trunks and heart.

General divtjion of the vena cava. We commonly talk

of the vena cava in general, as if it were but one vein

at its origin, or had but one common trunk
5
whereas

it goes out from the right auricle of the heart by two
large feparate trunks, in a direftion almoft perpendicu-

larly oppofue to each other, one running upward, call-

ed vena cavaJuferior ; the other downward, called vend

lava inferior.

It may, however, be faid, that thefe two veins have

a fort of continuity, or a fmall 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 thus made in theJ

tube.

The right auricle may alfo be looked upon as a muf-

cular trunk common to thefe two large veins, and may
be called theftnus of the vena cava ; but in this refpefb,

the name of finus pulmonaris agrees fiill 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

abdomen and lower extremities, and but very little to

the parts above the diaphragm.

The ancients called the fuperior vena cava, afeen*

dens / and the inferior, defeendens ; having regard only

to the great tubes, and to their divifion into trunks

and branches* Several moderns have retained thefe

names, but in a contrary fignification, to accommodate

them to the motion of the blood, which defeends by

the cava fuperior, and afcend§ by cava inferior.

But,
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But, to fliun the miftakes that may happen In reports

made of wounds or other difeafes, and of what is obfer-

ved in opening dead bodies, and in other cafes of thefe

kinds, it is beft to retain the diflindion of the vena

cava hipcrior and inferior.

The trunk of each of thefe two veins fends off, much
in the fame manner with the arteries, a certain number
of principal or capital branches, which are afterward

ramified in different manners. Each trunk terminates

afterwards by a bifurcation or a divifion into two fubor-

dinate trunks, each of which gives off other principal

branches, ending in a great number of fmali trunks,

rami, and ramifications.

They have likewife this common to them w'ith the ar-

teries, that the greatefl part of the capirai branches are

in pairs ; as well as the fubordinate trunks. The rami-

fications of each fubaltern trunk, taken by itfelf, are in

uneven numbers
; but they make even numbers, with

thofc of the other like trunk. The vena azygos and
fomc other fmall veins, of which hereafter, are excep-

tions from this rule.

Before we go on to the particularidefcription of each
of thefe veins, many of which have proper names, we
fhall give a general idea of their diflribution, and an
enumeration of their principal ramifications, in the fame
manner as we did in the defeription of the arteries,

and for the fame rcafon.
' But we fhall fay nothing of

the vense coronarise cordis, becaufe they are not im-
mediately joined to any other vein, as we fhall fee in

deferibing the parts of the thorax. We begin by the

Ycna cava fuperior.

Vena cava fuperior. The fuperior vena cava runs up
from the right auricle of the heart, alniofl in a dired
courfc for about two finger’s breadth, lying within the
pericardium, in the right fide of the trunk of the aorta,

but a little more anteriorly.

As it goes out of the pericardium, it is inclined a
little to the left band, and then runs up about an inch,

i that
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that is, as high as the cartilage of the firfl; 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 fubordinate trunks, one of which runs

toward the left hand, the other toward the right.

Thefc two branches are named fubclavias^ as lying

behind, and, in fome meafure, under the claviculac,

both in the fame manner. They are of unequal lengths^

becaufe the trunk of the vena cava docs not lie in the

middle of the thorax, but toward the right fide, where

the left fubclavian arifes as well as the right, and is

confequently longed.

The trunk of the fuperior cava, from where it leaves

the pericardium to the bifurcation, fends out anteriorly

fevcral fmall branches, which fometimes arife fepa-

rately, and fometimes by fmall common trunks. Thcfe

branches are the vena mediaftina, pericardia, diaphrag-

niatica fuperior, thymica, mammaria interna, and tra-

chealis ;
the laft of which go out fometimes behind the

bifurcation.

All thefe fmall branches from the trunk of the cava

fuperior arc termed! dextra

;

and their fellows on the

other fide, called ftnijlra^ do not arife frbm the trunk,

becaufe of its lateral fituation, but from the left fubcla-

via.

Pofleriorly, a little above the pericardium, the trunk

of the fuperior cava fends out a capital branch, called

vena azygos^ or venafine party which runs down on the

right fide of the bodies of the vertebrae dorfi, almoft

to the diaphragm
;
giving off the greateft part of the

venae intercoftales and lumbares fuperioris.

The two fubclaviae run laterally or toward each fide

;

and terminate, as they go out of the thorax, between

the firft rib and clavicula, immediately before the ante-

rior infertion of the mufculus fcalenus.

The right fubclavian, which is the fhortefl of the

two, commonly fends out four capital branches
; the

jiigularis externa, jugularis interna, vertcbralis, and
2 axillaris

^
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axillaris 5
which lafl is rather a continuation than a

. branch of the fubclavia.

The left fubclavian being longer than the rights for

the reafon already given, gives off, firft of all, the

fmall veins on the left fide, anfwering thofe on the

right fide that come from the trunk of the fuperior ca-

va, viz. the mediadina, pericardia diaphragmatica fu-

perior, thymica, mammaria interna, and trachealis. •

Next to thefe fmall veins called Jinifira^ it detaches

another fmall branch called intercoflalu fuperior fini*

fra

;

and then four large branches like thofe from the

right fubclavian, viz. the jugularis externa, jugularis

interna, vertebraiis, and axillaris
;
which are all termed

finiflrce^

The external jugular veins are diflributed chiefly to

the outer parts of the throat, neck, and head ;
and

fend a fmall vein to the arm, named ccphalica^ which
afiids in forming a large one of the fame name.
The internal jugular veins go to the internal parts of

the neck arid head, communicating Y^h the finufes of

the dura mater, and in feveral places with the external

jugular veins.

The vertebral veins pafs through the holes in the

tranfvcrfe apophyfes of the vertebrae of the neck, fending

branches to the neck and occiput. They form the fi-

nus venales of thefe vertebrae, and communicate with

the finufes of the dura mater.

The axillary veins are continuations of the fubclaviae,

from where thefe leave the thorax to the axillae. They
produce the mammaria internae, thoracicae, fcapulares

or humerales, and a branch to each arm ;
which, to-

gether with that from the external jugularis, forms the

vena cephalica. .
^

Afterwards the axillary vein terminates in the prin-

cipal vein of the arm, called bafilica ; which, together

with the cephalica, is diflributed by numerous ramifi-

cations to all the parts of the arm, fore-arm, and hand.

Vena cava inferior. The portion of the inferior vena
VoL 111. M cava.



Of the veins. Part VI270

cava, contained in the pericardium, is very fmally be-

ing 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 immediately perforates the dia-

phragm, to which it gives the vena diaphragmaticac

inferiores or phrenicac.

It paffes next behind the liver, through the great fi-

HUS of that vifeus, to which it furniflies fevcral branches

termed ven<z hepatica.

In this courfe it inclines a little toward the fpina dorfi

and aorta inferior
;
the trunk and ramifications of which

it afterwards accompanies in the abdomen, all the way
to the os facrum ; the arteria cseliaca and the two me-
lentcricac only excepted.

Thus the inferior cava fends out on 'each fide, in the

fame manner with the aorta, the venae adipofac, rcnales,

fpermatiese, lurabares, and facrae. Having reached to

the os facrum, it iofes the name of cava ; and termina-

ting by a bifurcation, like that of the defeending aorta,'

it forms the two venae iliacac.

Thcfe iliac veins having given off the hypogaflricac,

with all their ramifications, to the vifccra of the pelvis,

and to fome other external and internal neighbouring

parts, go out of the abdomen, under the ligamentum

Fallopii, and there take the name of vena crurales.

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 ra-

mifications all the way to the foot, as we lhall fee more
particularly hereafter.

We lhall now trace the veins in the courfc the blood

takes to the heart.

§ 2. Veins of the Head and Neck.

. Vena jugularis externa anterior. The firft branch be-

longing to this vein is formed of branches from each

fide.
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inde, and runs down upon the forehead, by the name

of tena frontalis^ anciently frcsfarata^ communicating

with its fellow, when any fuch vein is found.

The fecond branch comes along the mufculus corru-

gator fupcrcilii and the upper part of the orbicularis,

from the fmall or external angle of the eye, after com-

municating with the vena temporalis, and with that

vein which runs along rhc lower part of the orbicular

mufcle, with which it forms a kind of circle.

The third branch comes from the orbit^ in a wind-

ing courfe, on one fide of the cartilagiftbus pulley,

having communicated with the vein of the eye.

The fourth comes from the root of the nofe
;
and

communicating with its fellow from the other fide, re-

ceives feveral fmall veins from the holes of the offa nafi.

At the great or inner angle of the eyCjthefe branches

unite to form a trunk, called angularis ; which,

running down near the fide of the nofc, receives a

branch through the lateral cartilage of the nofe front

the internal nares, and another which afcends in a

winding courfe from the upper-Up.

Afterwards the vena angularis runs down upon the

face in a winding manner, receiving branches on each

fide from the mufcles and integuments. It pafTes 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 run«

ning into it communicate with each other, efpecially

one which paffes under the zygoma, behind the os

malas, from the inferior orbitary or fpheno* maxillary

fhfure
; and another fmall branch, which runs along

the inferior portion of the orbitary mufcle, from the

fmall or external angle of the eye, w^here it communi-
cates with the rami temporales and frontales.

It runs next down Over part of the lower jaw, be-

tween the angle and the chin, like a vena inaxillaris ;

and, after which, it receives feveral branches from the

anterior, pofterior, and internal parts.

M 2 Inte-
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Interiorly, it receives a large branch, which com-
municates with foine branches of the jugularis interna,

and receives feveral rami from the tongue, called

ramr.(Z, The blood from the glandulae fublinguales is

like wife poured into it. It receives likew'ife a fmall

branch from the mufculus depreflbr anguli oris, the

commiOTure of the lips, and the neighbouring parts.

The fame branch which receives the venae ranin?e

takes in another from the lateral parts of the feptum

palati, the amygdalis, and the uvula, and receives ranu

forward from the membrane which lines the arch of

the palate. Another branch comes into it from the

ptcrygoidaeus interaus, and mufcles about the palatum

mollc.

It is here to be obferved, that, under the angle of

the lower jaw, there is a great variety of communica-

tions between the external and internal jugular veins,

and alfo a great variety in the didriburion of thefe

veins.

AlinoR all the ramifications, which at this place go
into the external jugular vein, from the upper part of

the throat and face in fome fubjedts, terminate in other

fubjc&s in the internal jugular
;
and fometinies, one

part of them goes to the external jugular, the reft into

the internal.

The trunk of the vein, after receiving thefe branches,

admits another large branch anteriorly from the fym-

phyfis of the lower jaw, from the maxillary glands, the

digaftric mufcle, the chin and underdip.

Oppofite to the cartilago thyroides, it receives a

tranlverfe branch, wdiich runs on the anterior or lowxr

part of the mufculi fterno-maftoidaei, and communi-

cates with the jugularis of the other ftde, though not

always by a vein of the fame kind.

The fuperior and inferior tranfverfe branches com-

municate on each fide by branches more or lefs per-

pendicular, and receive a fmall branch from the muf-

cuius
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cnlus depreflbr labii inferioris and platyfma myoides,

and integuments.

Anteriorly, it receives fevcral branches from the

mufcles of the larynx, fterno-hyoidasi, thyro-hyoidasi,

and from the integuments
;
and below the larynx it

receives communicating branches from, the jugularis

externa anterior of the other iide. *

Folleriorly, it receives, i. A large branch on the

fide of the upper part of the larynx, which communi-'

cates with the jugularis interna ; and likewife with a

large fhort branch of the jugularis externa poflerior^

2. A fmall branch, which has the fame communica-
tion, but which is not always to be found. 3. Ano-
ther fmail 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 vein ; but mod; com-
monly it opens into the communication of the tempo-
ral vein, a little below the jaw.

Vena jugularis exUrna poflerlor^ five fuperwr. The
pofterior or fuperior external jugular vein runs down ^

jrom the fide of the head, &c. receiving confiderable

branches from neighbouring parts.

This vein is at firfl formed by a branch called vena

temporalis^ which receives the blood from the temples

and lateral parts of the head, likewife from fome part

of the occiput and forehead. Sometimes the temporal

vein has two infertions, whereof one is into the jugu-

laris interna.

The temporal vein of one fide communicates above,

with its fellow on the other fide
;
before, with the vena

frontalis
; and behind, with the vena occipitalis. Op-

pofite to the ear, it receives 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

ihe lower jaw, forming a kind of areola of a roundifti

form.

M 3
Behind
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Behind this condyle, it receives branches from the

temporal mufcle, from the neighbouring parts of the

upper jaw, and from the infide of the lower jaw, aU
molt in the fame manner as the arteries are fent out.

Only one of thefe branches conics from the muf.
cuius temporalis and pterygoidsei

; communicating with

a branch from the mafletcr in its pafTage.

Having reached a little lower, it paiTes through the

parotid gland, receiving a large branch, which com-
municates with another branch common to the inter-

tcrnal and anterior external jugular veins. Sometimes
areolae are formed through which the nerves pafs.

Thefe open into the trunk by feveral branches. Under
the angle of the lower jaw it forms communications
with the anterior external jugular.

The trunk of the external jugular vein, now form*

ed of the external, maxillary, or facial, and of the

temporal vein, runs down between the niufculus pla-

tyfma niyoides and flerno^maftoideus, being covered

by the former, and croffing over the latter. In this

courfe it receives polteriorly the vena occipitalis, which
comes from the dilferent parts of the occiput, and fome-

times runs into the vena vertebraiis or axillaris, &c.

It likewife receives a final! vein, which comes out of

the cranium by the poherior maffoide hole from one

of the lateral fiaufes. This branch goes fometimes

into another vein.

After receiving a branch from the fcapula, called

inufiularu Qx faper-hiimeralis^ it ends in the fubclaviaa

on the fame tide, fometimes in the axillaris, and foinc-

times in the union of thefe two veins. 'I’he right and

left do not always end in the fame manner ;
for fome-

umes 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

rervicalis, which comes from tiie vertebral niufcles of

the neck. This vein communicates with the humera»
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lis by feveral areolae, or venal mefhes
5
and they are

both ramified in different manners.

Thcfe ramifications and communications are in part

covered by the mufculus trapezius, and communicate

likewife with fome branches of the vena occipitalis,

and with a branch of the fuperior intercoftal vein,

which perforates the firff intercoftal mufcle.

At its termination, it receives, pofteriorly, a prin-

cipal branch from the mufcles which cover the fca-

pula and joint of the humerus, commonly called vena

mufcularis^ and which might be named fuper- burneralls.

Vena jugularis interna. The internal jugular vein is

the largeft of all thofe that come from the head
; tho^

not fo large as it feems to be when injected.

It is a continuation of the lateral linus, which, af-

ter getting through the foramen lacerum of the ba-

fts crani, bends a little, and forms a fort of varix,

which fills a thimble-likc cavity in the temporal bone.

From this it runs along the Tides of the vertebrae of the

neck, by the edges of the longus colli, and pafles be-

hind the fterno-maftoidaeus and omo-hyoidasus, which
it crolfes, and ends in the fubclavian vein. . At the top

of the neck it receives fmall twigs from the pharynx
and neighbouring mufcles.

Farther down it receives another branch, which

comes from the occiput. This branch communicates
with another of the vertebralis, and, through the po-

ftcrior maftoidc hole, with the lateral finus of the du-

ra mater. This communication is fometimes by an
anaftomofis with a branch of the external jugular, or '

of the cervicalis.

Nearly oppofite to the os hyoides, the interna! ju-

gular receives another branch, which comes from the

parotid gland and angle of the lower jaw, where ic

communicates by other branches with the two exter-

nal jugulars. This firff branch receives others from
the mufcles of the os hyoides and neighbouring parts.,

About two fingers breadth lower than the former, ic

M 4 receives
'
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receives a mlddle-fized branch, which comes laterally

from the larynx, and may be named vena gutturalis.

This guttural vein is formed chiefly of three branch-

es
;

the lowed of which comes from the thyroid e gland

and neighbouring mufcles
;
the middle branch fronv

the larynx, mufculi thyroideei, &c. \ and the third runs

downward from the great communication between the

two jugulares already mentioned. In this, however,
there is feme variety ; and fometimes the left guttural

vein goes into the axillaris.

The lad branches which it receives are fmall, and
come from the thyroide glands.

Vena vertehralis. The vertebral vein accompanies the

artery of the fame name, fometimes in one trunk,^

fometimes in feveral dems, through all the holes of the

tranfverfe apophyfes of the vertebrae colli, all the way
from the great foramen oceipitale, after communicating

with the occipital veins and fmall occipital finufes of the

dura mater.

At fir ft, it receives the veins from the vertebral fi-

nufes, which are pretty numerous, and placed one

hove 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 oc-

cipitis, there is a communicarion between them and

the occipital finufes of the dura mater.

At the top of the neck it receives a branch, which

comes through the pofterior condyloide hole of the os

occipitis from the lateral finus of the dura mater; but

it is not always to be met with.

As this vein runs through the holes in the tranfverfe

apophyfes, it receives branches anteriorly from the an-

terior mufcles of the neck, and from the fmall anterior

mufcles of the head.

Other branches come likewife from the mufculi

tranfverfales and vertebralis colli at the back part of

the neck.

About the third or fourth vertebra of the neck, the

vertebral
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vertebral vein fends olF a branch, which paffes out be-

tween the vertebrae, 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 vertebrsc

colli, receiving branches in its pafiage from the neigh-

bouring mufcles. At the under part of the neck it

leaves the vertebrae, and ends in 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 ikin ; we (hall trace them from their origins

to their terminations in the fubclavian vein.

In general, the external or fuperficial veins of the

fore-arm are larger than the internal
;

but they are ac-

companied only by fmall arteries, whereas the deep

veins accompany large arteries.

Vena baftlica. This vein takes its origin by feveral

branches which come from the convex fide of the car-

pus
;
one of which, named by the ancients falvatella,

comes from the iide of the little finger next the ring-

finger, having firfl communicated with the cephalica,

by means of the venal areolae confpicuous on the back

of the hand. In the other fingers this vein follows

nearly the fame courfe with the artery.

After receiving ihefe branches, it runs along the ulna,

between the integuments and mufcles, a little towards

the outfide, by the name of cubitalls externa^ commu-
nicating with the veins called frofunda^ fatellites, and
cephalica. Near the inner condyle, it receives a branch
W'hich runs up along the infide of the fore-arm, near

the ulna, communicating with the mediana major. Ha-
ving reached the inner condyle, it receives a vein call-

ed media7ia baflicai which opens into it obliquely.

Afterwards
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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 cephalica, and receiving branches from
the mufcles and integuments.

Below the neck of the os humeri, near the hollow

of the axilla, the bafilica receives two or three conft-

dcrable veins which come up from the fides of the

brachial artery.

Thefe veins, which often terminate in the profunda
fuperior, communicate with the bafilica and cephalica.

They follow 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 fe-

parate and reunite feveral times, furrounding the trunk

of the brachial artery at different diftances, and com-
municating freely with each other. Thefe veins

might be called vena fatellites arteriez brachialu.

Behind the tendon of the peftoralis major, the bafi-

lica receives a confiderable branch, which runs up in

company with the trunk of the brachial artery from
the neighbouring mufcles on both (ides. This vein is

named profunda brachii or profunda fuperior.

It receives at lafl, under the head of the os humeri,

u pretty large branch, which paffes almofl: tranfverfely

round the neck of that bone, from behind inward, and
from within foreward, coming from the mufcles on
the outfide of the fcapula, particularly the dcitoides,

and communicating with the vense fcapularis externae.

This branch may be named vena fub-burneralls or ar-

tkularls^ as the artery which lies in the fame place
j

they both having much the fame courfe.

1 his articular vein receives two principal branches
;

one of which runs along the infide of the bone, from

which, and from the periofleum, it gets fmall veins.

The other lies at the middle of the arm, between the

bone and the biceps, and communicates with the ce-

phalica.

The
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The bafilic vein having 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 brachii ; and
that of the left arm, ihQ vein of the fpleen^ or venafple»
nica brachii. It has fometimes a double termination,

by a branch of communication with the trunk of the

axillaris.

Vena cephalica. The vena cephalica receives, at the

extremity of the radius, branches which correfpond

with thofe of the radial artery. Thefe branches form,;

numerous areols, which communicate freely wdth each

other.

A particular branch comes into it, which runs more
or lefs fuperficially between the thumb and metacar-

pus, by the name of cephalica poUicis, The areolae re-

ceive branches from the intcrolfeous mufclcs and in-

teguments, and communicate with the vena falva-

tella.

From the under part of the fore-arm the trunk of

the vein runs along the radius between the mufclcs and
integuments, receiving branches from both fides, which
communicate with other branches of the fame vein,

and with fome of the bafilica, forming areolae much in

the fame manner as we (hail afterwards find the faphe-

na does in the lower extremity. 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

receives 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 biceps. Thefe two mediansc
are Tent off in an angle, the apex of which is turned
downward. The mediana cephalica fometimes re-

ceives
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'ceives a long branch called radialh interna^ which lies

almofl parallel to the radialis externa.

The two median veins are fent off from a trunk
which may be called mediana major

^

or longa^ to di-

ftinguilh 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 into the two
branches already named, a branch opens into it called

^ena 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 hume-
ri, it receives a branch pofteriorly, which comes down
between the mufculus brachialis and the upper por-

tion of the fupinator longus, after bending between the

os humeri and anconseus externus, and communica-
ting with fome branches of the bafilica.

The cephalica runs next up along the outer edge
of the external portion of the biceps ; communica-
ting feveral times with the vena bafilica, and receiving

fmall rami on each fide, from the neighbouring muf-

cles, fat, and fkin. Some branches go into its upper

part, which lower down were fent off from its trunk.

It runs afterwards between the deltoid and large

pectoral mufcles, communicating in its palTage with a

branch called fmall cephalic^ 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 thoracicae
;
one of which is fuperior, called

alfo mamrnaria externa

;

and the other inferior. It

likewife receives rami from the mufculus fubfcapularis,

teres major, teres minor, fupra-fpinatus, latiflimus dor-

ii, ferratus major, pe<^oralis minor, pedloralis major,

and li om the glands of the axilla
;
and fometimes com-

municates by a fmall branch with the vena bafilica.

Afterward, the lait veins which it receives arc the

mufeu-
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mufcularcs, which come from the middle portion of

the mufculus trapezius, from the angularis, infra-fpi-

natus, and fubfcapularis ;
and as fome 6f thefe branch-

es come from the fhoulder exteriorly, others interior-

ly, the venae fcapularcs are diftinguilhed into external

and internal..

The axillary vein, having received the branches

mentioned above, palfes between the firft rib and the

clavicle, v;here it gets the name of fuhclavian ; then

before the anterior portion of the mufculus fcalenus

;

while it lies in the neck, receives the branches already

deferibed, from the head, neck, and upper part of

the thorax
;
and at laft meets with its fellow on the

oppofite fide, to form the vena- cava fuperior.

§ 4 . Veins of the Thorax,

Vents peBorales internes. The peflorales internse,are

fmall veins difpofed in pairs toward the right and left

fide, behind the fternum and parts near it, including

the diaphragmaticas fuperiores, or pericardia diaphrag-

maticas, mediaftin^, mammarias internae, thymicse, pe-

ricardiae, and gutturales or tracheales.

All thefe fmall veins are divided into right and left

;

and thefe arc both diftributed much in the fame man-
ner ; but they differ in their terminations, becaufe of

the inequality in the bifurcation of the cava fuperior.

The right vena inediaftina opens anteriorly into

the trunk of the fuperior cava, a little above the ter-

mination of the azygos
;

the left goes into the fubcla-

vian.

The right fuperior diaphragmatica, or pericardio-dia-

phragmatica, goes anteriorly to the union of the two
fuhclavian veins, or beginning of the fuperior cava ;

and is formed by feveral branches from the upper,

fore, and back parts of the pericardium, communica-
ting with thofe of the left diaphragmatica, and accom-
panying the nerve of the fame name. The left fupe-

rior
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rior diaphragmatica goes into the left fubclavian a little

below the termination of the mammaria.
The right internal mammaria arifes from the upper

and back part of the re6:i mufcles of the abdomen ;

here it communicates with the epigaftric vein by feve-

ral fmall branches. It pafles afterwards into the tho-

rax under the cartilage of the laft true rib, and re-

ceives fmall branches from the mediaftinum, while

Others come from the integuments through between

the ribs. At the upper furface of the diaphragm it

receives a branch which communicates with the dia-

phragmatic veins. The trunk thus formed, runs up

within the thorax, 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 frequent-

ly in the fubclavian vein.

The left internal mammaria terminates anteriorly in

the left fubclavian, oppofitc to the cartilage or anterior

extremity of the firft true rib.

The right vena thymica,when it terminates feparate-

ly, goes into the union of the two fubclavise
;
and when

it is v/antin|^, 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, alinoft oppoftte to the fter-

Rum.
The right pericardia feems to go rather into the ter-

inination 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 fubclavian, before the mamma-
ria ;

and fometimes into the mammaria or diaphragma-

lica fuperior on the fame fide.

The right gutturalis or trachealis goes into the upper

part of the union of the fubclavise, above the mamma- *

ria of the fame fide, fometimes more backward, and

iometimes into the fubclavia. It comes from the glani

i dul«
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dulae thyroidseae, trachea arteria, mufculi fterno-hyoi-

daci, thymus and glandule bronchiales. It comniuiifr-

cates by lateral branches, more or Icfs contorted, with

the internal jugular vein ; and fometimes, by another

branch, with a fmali vein, which the internal jugular

receives from the glandula thyroides. The left gut-

turalis goes into the upper or pofierior part of the kft

fubclavian near its termination.

The fmallcit internai perioral veins do not always

terminate feparately, but hav^ fomeiimes a fmali com-
mon trunk, efpecially on the righr fide

; and of all

thefc fmali veins, the mammaria interna is the moft con*

fidcrablc.

Vena azygos^ and vena intercojlales. The vena azy-

gos, or fine pari, is very confiderable, and arifes from
the lower fide of the thorax internally.

For at the back part of the diaphragm, it communi-
cates, by a very fenfiblc anaftomofis, fometimes with

the vena rcnalis, fometimes with a neighbouring lum-

bar vein, fometimes immediately with the trunk of the

cava inferior, and fometimes otherwife.

Winflow has feen this vein extremely large, refem-

bling the trunk of the inferior cava, from the origin

of the renales to the diaphragm ; the true cava being

through all this fpace very narrow, or of the fize of

an ordinary azygos.

From the left hde ofthe thorax it runs acrofs the fpine,

and afterwards afeends on the right fide of the verte-

brae 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 fur-

rounds the great pulmonary veffels 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 dircdly forward, whereas that of the aorta is

oblique. It opens poltcriorly, a little above the peri-

f cardium, into the top of the fuperior cava.

To the above defeription of this vein we may add
the following :

The
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The azygos begins at the under part of the thorax,

receives a large branch, which perforates the mufcles

of the abdomen r after having been ramified between
their different planes, it communicates with the like

ramifications of the laft or laft two intercoftal veins.

Sometimes it receives the vena diaphragmatica infe*

rior, and alfo a branch fprmed by the firfl venae lum-
bares dextras.

Thefe communications between the lafl intercoflal

and firft lumbar veins are very irregular, being fonie-

times byaferies of oppofite angles, Ibmetimes byareo-
Ise, fometimes by a reticular texture, &c. Sometimes
the extremity of the vena azygos communicates either

mediately or immediately with the vena adipofa, and
even with the vena fpermatica.

The azygos receives likewife the left intercoflal

veins, but feldom the whole number ; for the fuperior

veins go commonly into the left fubclavian, by a vein

fomewhat fimilar to the azygos, but much fmaller.

The inferior intercoflal veins, to the number of fix or

feven, fometimes more, fometimes fewer, run over

between the aorta and vertebras
;
from the fubftance of

which, and from the oefophaguSj’they receive capillary

twigs in their way to the azygos.

Sometimes the lower left iiitercoflals pafs into a com-
mon trunk, which runs up along the left fide of the

vertebrae, and then croffes over behind the aorta to

open into the azygos. Sabbatier calls this trunk the

demi- azygos.

There"^ is fometimes an entire azygos on the left fide,

which opens into the arch of the ordinary azygos.

As the azygos runs up in the right fide of the tho-

rax, it receives the inferior intercoflal veins on that

fide, one coming from each feries of intercoflal muf-

cles. Thefe veins run along the lower edges of the

ribs,, after having perforated the mufcles by branches

which come from the poflerior and external part of the

thorax.

They2
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They communicate with the venae thoracicse, and mod
tommonly 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 intercom

flales fuperiores dextra^ which bring back the blood

from the firft three feries of intercoftal mufcles, and
from the neighbouring part of the pleura.

Thefe inrercoftal veins communicate with other

branches which come through the intercoftal mufcles

from the ferratus fuperior pofticus, ferratus major, &c.

and they run along the interftices between the ribs*

communicating with the venae mammaTiee.

They likewife take in branches from the Vertebral

mufcles and canal of the fpine^ where they communi-
cate with the venal circles or finufes, which bring back
the blood from the medulla fpinalis.

Laftly, 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

vtnez bronchiales^ accompanying 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

palTes over the infertion of the anterior fcalenus mufcle*

between the clavicle and firfl: rib.

The right fubclavianj which is the fhorreft of the

two, commonly receives four capital branches, viz. the

jugularis externa, jugularis interna, vcrtcbralis, and
axillaris, of which lalt the fubclavian may be looked
upon as a continuation.

The left fubclavian being longer than the right, be-

caufe the vena cava, into which both open, lies in the

right fide of the thorax, receives firft the four capital

VoL, III. N branches,
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branches, correfponding with thofe already mentioned,
as going into the right fubclavian. Next to thefe, it

receives a vein, fomewhat fimilar to the vena azygos-,

called interCOJlalls fuperior^ which is formed of branches
coming fometimes from five or fix of the fuperior in-

tercoftal mufcles, &c. thefe communicate with the o-

ther intercoftais. The intercoftalis fuperior receives

the left bronchial vein. The fubclavian receives alfo the

fmall veins correfponding with thofe of the right fide,

going into the trunk of the fuperior cava, viz, the me-
diaftina, pericardia, diaphragmatica fuperior, thymica,

mammaria interna, and trachealis. And befides all

thefcj it receives the termination of the thoracic dudf^

to be afterwards defcribed.

After admitting the branches mentioned above, the

tvro venm fubclavianse unite at the upper end of the

thorax, near the cartilage of the firft rib, and form the

Vena cava fuperior, 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 direct courfe for about two

fingers breadth in an ordinary fized perfon, being fi-

tuated 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 . Feins of the Chylopxiietic and ajfiftant Chylopoietic Vifcera*

Vena mefaraica minor^ or hamorrhotdalis interna. The
blood Tent out by the caeiiac and two mefenteric arte-

ries is returned by veins, which, as in other parts of

the body, are much larger than the arteries.

A branch runs up from the reflu in and left portion

of the colon. The beginning of this branch commu-
nicates with other beemorrhoidal veins at the end of

the reflum. The ramifications of this vein are very

numerous, furrounding the inteftines, and forming

arches like thofe of the arteries, It feems likewifc fo

cosnmunicate
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communicate by fome capillary twigs with the left

fpermatic vein.

This vein has been named h^emorrhoidaliSy from the

tumours called hamorrhoides^ which are often found at

its beginning next the anus. The word interna is

added to diftinguifh it from the hsemorrhoidalis exter-

na^ which goes to the vena hypogaftrica, but eommu-
nicates with the interna by capillary ramifications.

The name of mefaraica minor agrees to it very well,

becaufe of its fituation with refpeiEl: to the inferior me-
fenteric artery, which is alfo lefs than the fuperior.

After returning the blood from the parts already

mentioned, it unites with a branch defeending 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 finiftra, and with thofe of thq

neighbouring epiploica.

At a fmall diftance from its termination, it receives

from the duodenum a vena duodenalis, which is fome-

times more confiderable than one which pafles into the

great trunk of the vena portse.

The fmall mefaraic vein is one of the three princi-

pal branches of the vena portse, opening commonly
into the termination of the vena fplenica, and fome-

limes into the beginning of the great trunk of the ve«

jia portse.

Vena fplenica. The fplenic vein is one of the three

great branches of the vena portse, and may be faid in

fpme mcafure to be a fubordinate trunk of that vein.

It runs tranfverfely from the left to the right fide, firft

along the lower fide of the pancreas, near the pods*
rior edge, and then under the duodenum.

In this courfe it receives feveral veins, viz. the vena
coronaria ventriculi, pancreatic^, gaftrica, or gaftro-

epiploica finil'tra, and epiploica finifira. It iikewife of-

ten receives the hsemorrhoidalis interna, already de-

feribed.

The



183 Part VI.Oi^ THE VEIN si

The vena fplenica begins by branches which run in

a winding courfe, after having run through the whole
length of the fpleen, almoft in the fame manner as

the fpienetic artery. It is into the mod pofterior of
thefe branches that the veins are received from the

great extremity of the ftomach, formerly known by the

name of vafa brevia, which communicate with the co-

ronaria vcntriculi and gaftrica fmiftra.

In its paflage it receives, at the fmall extremity of

the pancreas, a vein called epiploica becaufc it

comes from the left fide of the omentum, where it

communicates with the hjemorrhoidalis interna. When
this vein is wanting, the branch of the left gaftrica

fupplies its place. It fometimes goes to the mod
anterior branch, which the fplenica receives from the

fpleen.

The left gaflric or gaftro-cplpioic vein, coming from
the convex fide of the great extremity of the domach,
goes into the fplenica at the left extremity of the pan-

creas.

In its padage, it receives feveral branches from both

fides of the domach, which are didributed by nume-
rous ramifications, forming manyarcolse, and commu-
nicating with the branches of the coronaria ventri-

cuii.

' The venae pancrcaticae are feveral fmall branches

fent into the fplenica from the under edge of the pan-

creas. I'here are other fmall pancreatic veins which

do not open into the fplenica, as will be found in the

defcriptlon of the gadro-colica, one of the branches of

the great mefaraic trunk.

The coronaria ventriculi, fo called becaufe it fur-

rounds more or Icfs the upper oridcc of the domach,
runs along the fmall arch of that viicus from the pylo-

rus, where it joins and becomes continuous with the

vena pylorica. In its padage, it receives feveral rami

'from the Tides of the domach, which there form nu-

merous
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nicrous areolae, and communicate with the veins of

the great arch.

It terminates pretty often In the beginning of the

fplcnica, and fometimes in the left fide of the begin-

ning of the great trunk of the vena portas, behind

the hepatic artery; and in that cafe it is the mod
confiderable of all the fmall veins that go into the

great trunk.

Vem mefaratca major* The blood is returned from
mod of the branches of the fuperior inefenteric artery

by a vein called mefaratca or mefaratca major^ which

runs up to the inferior vena portae, and appears in

fome meafure to form it. As it runs along it forms

an arch almod like that of the artery, which is like-

ivife ramified on both the concave and convex Tides ;

but not fo regularly : returning the blood from the fmall

intedines, the caecum, and right portion of the colon.

Into the concave Tide of the rnefaraic vein, pafles a
branch called by Riolan vena cacalis^ which runs from
the beginning of the colon, eroding one of the branch-

es of the fuperior mefenteric artery.

This caecal vein is formed by two arches, the upper-

mod of which communicates with the lower branch
of the vena gadro-coHca ;

the other receives' ramifica-

tions from the intedinum csecum and appendicula ver-

miformis, and communicates below with other branch-
es of the great rnefaraic vein.

Afterwards the trunk of the mefaraica pafles over

the fuperior mefenteric artery, to which it adheres ve-

ry clofely
;

but previous to this it receives feveral

branches into the convex fide of its arch aimed in the

fame manner wirh 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 rnefaraic vein receives fome-
times oppofite to thegadrica, a particular branch from
the omentum, called epiploica dextra* But almod im-

N 3 mediately
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mediately after it defcends 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 areolse

like thofe of the artery.

The trunk of the great mefaraic vein running far-

ther, receives a vein which may be called gaftro-colica ;

this is formed of two branches, one fuperior, the other

inferior.

The fuperior branch of the vena gaftro-colica re-

ceives the gafirica, or gaftro-epipioica dextra, which

comes from the great curvature of the ftomaqh, com-
municating with the gaftrica fmiftra. It alfo admits

fmall veins from the head of the pancreas, in its paf-

fage it gets likewife branches from the ftomach and
omentum, and communicates with the pylorica, coro-

naria ventriciili, &c. and fometimes it receives the py-

lorica.

The inferior branch of the vena gaftro-colica, which

may be called colica de^ftra^ comes from the upper par^

of the colon, and then from the right portion of that

inteftine, where it is divided archwife, and communi-
cates with the great branch of the colica anterior, apd
with a branch of the vena cascalis.

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 copi-

municate with others by arches. On the left hand, it

communicates with the fuperior or defeending branch
of the hsemorrhoidalis ; and on the right, with the. for-

mer branch of the mefaraica.

The vein, after having been diftributed like the ar-

tery, runs through thofe parts of the mefentery and
mefocolon which belong to the fmall inteftines, the

ceecum, and right portion of the colon
\

it paijes

over



Cxap. VI. Of the VEIN S.
^ 191

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 continua-

tion of the trunk of the vena mefaraica major. The fple-

liica is ,a capital branch of that trunk
;
and the hasmor-

rhoidalis interna has Ibmetimes a common termination

with the fplenica, and fometimes is no more than a

branch of that vein. In fome fubjeds the mefaraica

major and fplenica appear to end by an equal union iii

the trunk of the inferior vena portae, and in others the

hasmorrhoidalis ends in the very angle of that union.

Vena fort^. The inferior vena portae, after being

formed of the fplenic and mefenterk veins, receives in^

to its trunk feveral fmall rarni, which are commonly
the vei?,^ cyfticae, hepatica minor, pylorica, duodena-
lis,and fometimes thegahri.ca dextra, and coronariaven-

triculi.

All thefe fmall veins fomeiimcs end feparately
; and

in other fubjeds, fome of them go into it by fmall com-
mon trunks. It fometimes happens that feveral of theiu

do not go immediately into the trunk of the vena portae,

but into one of the branches which form it.

The trunk compofed of the two mefenterics and
%5lenlc veins palling on receives the vena gaftrica, cu

gaftro-epiploica dextra, and the coron^ria vcntriculi,

but thefe go fometimes into fome of the larger

branches.

The duodenal vein, commonly called vena Inteflina^

Usy goes into the great trunk near the cyftic^, and
fometimes into the fmall common trunk of thefe veins.

It comes chiefly from the inteftinum duodenum, and
receives likewife fome rami from the pancreas. Therp
is another vein called alfo ducdenalis^ which termina(tes

in the gaftrica of the fame fjde.

The vena pylorica terminates in the great trunk, al*

nrofl oppofite to the end of the cyfticae, and fome-

times gb^ into the right gaftrica. It pafles over the



19 * Of THf V E I N S. .Part Vi*

pylorus from the fhort arch of the (lomach, where it is

joined by anaftomofis with the coronaria ventriculi.

The cyftic veins run along the veficula fellis from its

bottom to its neck; and as they are commonly no more
than two in number, they are called cyflica gemellay a

name given likewife to the arteries which accompany
them. They go into the right fide of the great trunk

near its end, fometimes feparately, fometimes by a fmall

and very Ihort common trunk.

The (mail hepatic vein is commonly a branch of one

of the cyfticas, or of their common trunk.

The large trunk of the vena portae inferior or ven*

trails, is firuated under the lower or concave fide of the

liver, and joined by an anaftomofis to the finus of the

vena portae hepatica, between the middle and right ex-

tremity of that finus, and confequently at a good di-

fiance from the left extremity. From thence it runs

up a little obliquely from left to right, behind or under

the trunk of the arteria hepatica, its length being about

five fingers breadth.

At the head of the pancreas, this trunk may be faid

to begin by the three branches already deferibed.

The lafl portion of this vein may be termed vena

forta hepatica^ fuperior or minor, the trunk of which

is commonly known by the name of fmus vena porta-

' urn* The other portion may be called vena porta ven-

trails^ inferior or major.

The vena portae may be confidered as made up of

two large veins, joined almoft end wife by their trunks,

from each of which the branches and ramifications go.

out in contrary or oppofite direftions. One of thefe

parts comes from the ftomach and inteftines, with the

fpleen and pancreas, and has been already deferibed j
the other goes to the liver.

I 6. Velnz
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5 6, Feins of the Inferior Extremities*

‘ The blood is returned from the inferior extremities

by a fupefficial and deep fet of veins, fomewhat in a

milar manner to what we have defcribed in the fupcrior

extremities. Of the fuperficial veins we find one cal*

led faphena major

^

and another called faphena minor.

The deep veins have the fame names with the arteries

which they accompany.

Venafaphena major-. This begins at the great toe-,

then runs between the firfl two metatarfal bones irre-

gularly under the ikin 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 which lies on the joint of the

tarfus, and gets others from the toes. This arch re-

ceives likewife another branch, which runs down be-

hind the outer ankle, having communicated with the

vena tibialis, externa.

Under the inner ankle, it receives a branch inward

and forward, which runs under, and in fome meafure
accompanies, the anterior tibial artery. Interiorly, it

receives another branch at the fame place, which paffes

up from the foie of the foot, communicating with the

external tibial vein by irregular arches. This in its

paffage receives branches from the toes.

At the lower part of the tibia, the faphena receives a

conlidcrable branch, which runs obliquely from the

outer ankle, being formed of feveral rami, which com-
municate with each other and with the trunk of th6

faphena.

A little higher, it likewife receives from the fore-part

of the tibia fome branches coming from the pcrioflcum

and bone, and communicating with other branches to

be defcribed.

Afterwards the trunk of the great faphena runs upon
she infide of the tibia, lying always near the fldn; at

the
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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

tfie integuments of the tibia, and communicating with

the faphena, pafles into this anch. At the upper part

of the bone, it receives branches forward, outward, an(J

backward.

The anterior branches come from the integunaents

on the upper part of the leg ; the poijerior, from thofe

which cover the gailrocnemii, and communicate with

the little faphena
; and the external branches come from

the fat and integuments.

From the leg the faphena paffes along the infide of

the knee, and afterwards along the thigh, as far as the

middle of the fartorius mufcle ; and here it receives

from the fame fide feveral branches, which in their paf-

fage communicate with each other.

The vena faphena pafles afterward to the forepart of

the thigh, having been covered in all its paflage by
fkin and fat only. At the groin it receives branches

from the inguinal glands and neighbouring parts: thefe

form free communications with each other. It opens

at lafi: into -the top of the femoral vein.

Venafaphena minor. The vena faphena minor re-

turns the blood from the outer flde of the foot by many
fmall branches, which communicate freely with each

other. From this part it runs up at the outfide of the

tendo Achillis ; and, next, between the gaftrocnemius

externus and fliin.

Immediately above and below the ham, this vein re-

ceives branches, which likewife communicate with

each other, and with the faphena major.

At the ham, a branch forms a communication be-

tween it and the crural vein, receiving fmall anaftomo-

fing branches in its afeent. It terminates at lafl: a little

above the ham in the trunk of the vena poplitea.

Vena tibialis anterior. From the extremities of the

anterior tibial artery,the correfpondiiig vein return8,firfl:

^
^ ‘ by
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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 ar-

tery at different diftances by fmall communicating cir-

cles. A particular branch, which communicates with

the vena tibialis pofterior, perforates the interoffeous

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

fuperficial branches from the head of the tibia and fi.

bula, which come from the joint of the knee, commu-
nicating there with lateral branches of the vena popiitea.

It then perforates the head of the interofleous ligament,

and terminates in the vena popiitea.

Vena tibialis fojlerior. From the foie of the foot the

venae plantares return after being formed of feveral

tranfverfe arches, which communicate with each other

and with the faphena, and receive ramifications from

the toes, nearly in the fame manner as the arteria plan-

laris.

The venae plantares form a trunk, which pafles on the

infide 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 faphena,

and with the anterior tibial vein, in the manner already

faid ;
then receives branches from the mufculus tibia-

lis pofticus and the long flexores of the toes.

Afterward the pofterior tibial vein runs up between
the foleus and tibialis pofticus, receiving branches from
each of them. It is formed, fomewhat in the fame man-
ner as the tibialis anterior, of two or three branches,

which, as they run, furround the correfponding artery,

by fmall communicating circles formed at difi'erent dU
ftances.

it receives near its termination a branch, called fu^
ralis^ from the gaftrocnemii and foleus ; and opens at

laft into the vena popiitea, a little lower than the tibia-

lis anterior.

Y^na fero7iaat The vena peronssa is likewife double,

and
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and fome^tlmes triple. It runs up on the infide of the

fibula, almofl in the fame direftion with the arteria pe-
ronaea, which it likewife furrounds at different diftan-

ces, by communicating branches, after the manner of

the tibialis pofterior, and like it ends in the vena po-
plitea.

It runs up from the foot to near the joint of the

knee, communicating fcveral times with the tibialis

pofterior, and receiving ramifications from the neigh-

bouring portions of the mufeuli peronaei and long flex-

ors of the toes.

The firft of thefe communications make the venae

plantarcs, in fome fubjeds, to appear rather to go into

this vein, than into the tibialis pofterior, where they

Commonly terminate.

Fe/ia poplitea. The vena poplitea, formed of the three

large veins laft deferibed, but appearing to be a conti-

nuation of the tibialis pofterior, runs up immediately

behind the mufcle of the fame name ; at the lower part

of which it receives fcveral ramifications from each fide,

\vhich divide and unite again in different ways and de-

grees before they terminate.

Near the internal condyle of the os femoris, the po-
plitea receives fome lateral branches from the extremi-

ties of the neighbouring mufcles, efpecially thofe of the

femi-nervofus, femi-mernbranofus, &c. A branch which
comes off from the trunk a little way below, and runs

*

along the peronaeus longus, likewife goes into it.

r It alfo receives fcveral other branches ; one of which
comes laterally between the outer condyle and the bi-

ceps, having been ramified in the fame manner with

the artery. Another branch runs up on the back-fide

of the gaftrocnemii mufcles from the tendo Achillis

;

then it goes forward, receiving ramifications from thfe

beginning of thefe mufcles. And now running up be-

twixt the two condyles, it receives branches from the

flexor mufcles of the leg, from the lower and pofterior

parts of both vafti, and frona the fal which lies above
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the intcrftice 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 flexors of the leg, clofely accompanied by the

crural artery
;
between which and the inner condyle

of the os femoris it is fituated. 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 upper

extremity of the vaftus internus, where it is again uni-

ted to the trunk by anaftomofes ; but fometimes this

trunk takes its origin in the upper part of the leg.

It has the name of venafciatica 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 trochanter minor, where it receives

the circumflex externa, circumflexa interna, and pro-

funda femoris
;
the diftribution of which is fimilar to

that of the correfponding arteries. In this courfe,

other fmall veins run in from diflFerent 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 branches

from the inguinal glands, the mufculus peflineus, and
parts of generation. Thefe are termed,fudlca externa,

and evidently communicate with internal veins of the

fame name. After this the trunk of the vein goes in-

to the abdomen under PauperPs ligament, on the in*

fide of the correfonding artery.

{ 7 . Veins of the Pelvis.

Vena iltaca externa. After the crural vein gets from
under the ligamentum Fallopii, it is called vena tl'iaca

externa; this receives fcveral fmall rami from the neigh-

bouring lymphatic glands.

To the infide, after it gets into the abdomen, it re-

• 3 ccives
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celves the vena cpigaftrica; which runs down along

the back part of the mufculi redi, from which it chiefs

ly comes ;
but receives alfo branches from the broad

mufcles of the abdomen, which penetrate from with-

out inwards: near its termination, it gets fmall branches

from the conglobate glands.

The beginning of the vena cpigaftrica runs down-
ward, from the ramifications of the mammaria, with

which it communicates, accompanying the epigaftric

artery. At the infide of the epigaftric vein, a branch

is fometimes received from the mufculus obturator in-

ternus, 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 os ilium
;
and admits others on each

fide, from the lateral and poftcrior lower portions of

the mufculi abdominis, from the mufculus iliacus, Sco.

So that the external iliac vein, lying on the pfoas and
iliac mufcles, 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 iliac interna^ or hypogaftrica.

Vena iliaca interna. The hypogaftric or internal 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 hypogaftric vein,

we find firft a large branch running from the lower

part of the os facrum, and two or more which come
upward through the notch of the os ilium from the

buttocks, anus, neighbouring portion of the mufculus

pedineus, and from the external parts of generation,

nearly in the fame manner with the artery which ac-

companies them.

The veins that come from the anus, are termed ha-

morrholdaks



Chap. VI. Of tpie VEINS.

morrhoidales externa; and thofc that come from the parts

of generation, fudica interna. T.he external hemor-

rhoidales communicate with the internal veins of the

fame name, which go to the fmall vena mcfariaca, one

ol the branches of the vena portae.

The hypogaftric vein receives branches which come
into the pelvis, above the fupcrior facro-fciatic liga-

ment
;
and before they come in, they are ramiftcd

chiefly upward and downward.
Within the pelvis it receives a large branch called

'oena obturatrix^ which comes through the foramen thy-

roideum from the obturator mufcles, addudores femo-

ris, and neighbouring parts.

The vena obturatrix, after it perforates the mufcles,

receives branches exteriorly from the mufculus iliacus,

the fuperior part ofthe obturator intern us, and from the

os ilium, near its fymphyfls 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 fexcs. It commu>
nicatcs with the Ipermatic veins, and is more confidcr-

able in w^omen than in men.
Into the poflerior or convex part of the arch, the

iliac vein receives a branch from the fupertor lateral

part of the os facrum, which comes from the mufculus

facer, or lower part of the multi fidus fpinse, and other

mufcles near it, and from the cavity of the bone, paf-

fing through the firft great hole.

A little lower, on the fame fide, it receives another,

which comes much in the fame manner with the for-

mer, through the fecond hole.

Into the external lateral part of the fame arch, a little

anteriorly, it receives a large branch, which runs behind

the great fciatic finus, and comes from the mufeuli glu-

tsei, pyriformis, and gemelli. After receiving thefe

different branches, it joins the external iliac vein.

Vena iliaca communis. The hypogaftric vein, run-

ning up in the pelvis, joins the external iliac to form

3



»Q0 Of the veins. Part VI.

the common iliac vein, in the fame manner that the

iliac arteries are conneded with the aorta ; but the

union, is about a finger’s breadth lower than the bifur-

cation 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 vari-

ation.

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 almofl behind the arte-

ries on the fame fide.

To the common trunk of the iliac veins, and fome-

tiraes to the origin of the iliaca externa, a particular

branch comes in from the mufculus pfoas, iliacus, and

quadratus lurnborum ; fonie of which communicate

with the lafl lumbar vein.

§ 8. Fgins on the Back-part of the Abdomen and Lotus,

The two common iliac veins unite to form the vena

cava. 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 diflribution to the

os facrum, to the nerves which lie there, and to the

membranes which cover both Tides of that bone.

The extremity of the trunk of the vena cava, lies in

fomc fubjcdls behind the origin of the right iliac artery

;

in others, it is the left iliac vein which paffes there,

and confequently croffes the right iliac artery. The
cava paffes up through the abdomen on the forepart of

the lumbar vertebrs:, and on the right fide of the

aorta.

it receives poflcriorly the ven^ lumbares; which

commonly end in pairs, in the fame manner as the

correfponding
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correfponding arteries go out from the aorta. Thefe

may be divided into fuperior and inferior veins.

Their terminations vary in different manners. Some-
times the cava receives a branch from each fide below

the fiift vertebra of the loins, which, like a common
trunk, receives the lumbar veins. This branch com-
municates with the azygos.

Sometimes a confiderable branch comes into the

lower extremity of the cava, near the union, chiefly on
the right fide

;
which, having run down between the

bodies and tranfverfe apophyfes of the vertebrae, re-

ceives the venae lunibares, and communicates with the

azygos.

Sometimes a like branch goes to the beginning of

the left vena iliaca ;
and having run down on that

fide in the fame manner^ admits the lumbares. This

branch likewife communicates with the azygos, and
with the fuperior or defcending ramus lumbaris.

The venae lumbares on one fide communicate by
tranfverfe branches with thofe of the other fide, and
likewife with each other by branches more or lefs lon-

gitudinal. The firft and fecond often go to the azy-

gos, and thereby they communicate with the interco-

flal veins.

The lumbar veins come frorn the mufcles of the ab-

domen, quadratus luinborum, pfoas, iliacus, &c. and
they receive fmall branches in their paffage from the

fubflance of the bodies cf the vertebrae. They get

branches forward from the neighbouring vertebral

mufcles, and from the canal of the fpine, and commu-
nicate with the venal finufes in the fame 'manner as

the intercoftals do.

Having got as high as the arteriae renales, the vena
cava receives the veins of the fame name, termed for-

merly venez emulgentes^ and which are the larged of all

the veins that go to the cava inferior, from the begin-

ning to the part where it runs behind the liver.

The right ren^l vein' is the fliorteff, and runs up a

VoL.lIl. O iiitk
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little obliquely bccaufe of the fituation of the kidney.

The left vein, which is the longeft, crofles on the fore-

fide of the trunk of the aorta, immediately above the

fuperior inefenteric artery, and both veins accompany
the renal arteries.

‘

They receive the venas capfulares which come from
£he glandulse renales, and branches from the venae adU
poise which come from the fatty covering of the kid-

neys ; 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 al-

ways, to the left renales. Both veins accompany the

correfponding arteries.

In theic paffage, they receive feveral fmall branches

on each fide, from the peritonaeum and mefentery

;

where they feem to be joined by anaftomofes with

the venae mefaraicae, and confequently with the vena
portse.

They fometimes bring a confiderable branch over

the iliac mufcle, which is formed of two 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

inferior cava receives pofteriorly, in fome fubjeds, 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 venae

diaphragmaticae or phreniese, 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 pericardium, and

partly from the diaphragm
j
and fometimes they re-

ceive
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ceive rami from the capfulss renales, which correfpond

with branches fent out by the arterise phreuics.

The inferior cava paffes ne^tt through the pofleriof

part of the great filTure of the liver, penetrating a little

into the fubftance of that vifcus, between the great

lobe and the lobulus Spigelii ;
being, however, oover-

cd but very little, on the backfidc, by the fubitance

of the liver, after it reaches the lobulus.

In its paffage, it receives commonly three large

branches, called Vena hepatha^ which arb ramified in

the liver. Sometimes there arc only two, and fome-

times four.

Befides thefe large branches, it receives feme other

fmall ones, either before or immediately after it enters

the fiver
;
which, according to fome anatomifls, an-

fwer to the branches of the hepatic artery, as the large

branches do to thofe of the vena portae.

In the fetus, as the vena cava paffes by the liver, it

receives the du6i:us venofus, which communicates with

the linus of the vena portse, and in adults is changed
to a flat ligament.

The vena cava having received thefe branches, per-

forates the tendinous portion of the diaphragm and the

pericardium
5
and up6n running a quarter of an inch

or fo within the pericardium, opens into the under

part of the right auricle.

Explanations of TABLES XI. and XIL

Tab. XL Repnfents the Heart and Blbod-vejfelsi

The heart.

jB, The aorta afeendens,

C, A trunk from which the fight fubclavlan and right

carotid arteries are fent off. (Thofe on the left fldc

come off feparately.) The fubclavian^rtery pafles

O a
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over to the arm behind the fubclavian vein. The
carotid artery runs up to the head, partly covered

by the internal jugular vein.

D, The facial artery, which fends ofF the coronary ar-

teries of the lips.

The deep temporal arrtery.

The defeending aorta.

G, The right common iliac artery, which divides into

the external and internal iliacs.

The femoral artery, which is a continuation of the

external iliac artery.

/, The anterior tibia! artery, fending branches to the

forepart of the leg and upper part of the foot.

1, The frontal vein running down to form

2, The facial vein.

3, Deep temporal vein.

4, Occipital vein.

5, The external jugular vein.

6, The internal jugular vein, lying on the outer and
forepart 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

The ulnar vein. The two lafl: veins run clofe by

the fides of their correfpondmg arteries.

10, Ihe cephalic vein.

1 1, The bafilic vein cut. On the left fide it is entire.

12, Branches running up to form

1 3, The humeral vein.

14, The external thoracic veins running along with

their arteries. [N.B. In many parts, the veffelsare

fo fmall, that one trunk muft reprefent both artery

and vein.]

15, Ihe axillary vein.

16, The fubclavian vein, receiving the jugular and

other veins from the head and neck.

17 ,
The vena cava fuperior.

18, Veins
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1 8, Veins from the upper part of the foot, forming

ip. The anterior tibial vein, which lies clofe by the

fide of the correfponding artery.

20, The venae profundse femoris.

if. The upper part of the vena faphena,

2 2, The femoral vein.

23, The common iliac veins, formed of the external

and internal iliacs.

24, Vena cava inferior.

25, The renal veins covering the arteries.

26, The diaphragm^atic veins.

Tab. XII. Exhibits a Back^vuw of the Bloods

vejfels.

The occipital veflels.

The deep temporal veflels.

C, The cervical veflels.

Z), The fcapulary veflels.

T, Deep hifmeral branches communicating with

others at the elbow.

G, The pofterior interoflfeous vcflfels,

i/, Intercoftal veflTels.

/, Arterise and vense glutese.
.

'

AT, Sciatic vcfTcls.

Z, Arteria et vena poplitea.

M, Poderior tibial velTels.

JV, Fibular veflTels.

iV. B, The veflTels being fo fmall, both vein and ar-

tery are reprefented by one trunk.

o 3 CHAP.
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C H A P. VII.

Of the Absorbent System.

For the difcovery of the principal parts of this fy-

flem, we are chiefly indebted to Afellius, Pec-

quet, Pvudbeck, Jolyffe, and Bartholine. Some of the

veflels of which it confifls had been indeed feen and
mentioned by their predeceflbrs, but it was in too cur-

fory a manner to give them any title to the difcovery*

Thus the^Tall^s had been feen in kids by Erafiflra-

tus, who calls mem arterUs^ as we are informed by
Galen : And the thoracic dud had been feen by Eu-
flachius, who fpeaks bf it as a vein of a particular

kind
;

(fee Euftachius Venafine Pari.)

In 1622, Afcllius difcovered thofe veflfels on the

mefentery, which, from their carrying a milk-like

fluid, he denominated lacteals* This difcovery being

made by opening a living dog, anatomifis were thence

encouraged to make experiments on living animals
;

and Pecquet, on opening a dog in the year 1 65 r, found
a white fluid mixed with the blood in the right ^uricle

of the heart. Sufpedting this fluid to be chyle, he en-

deavoured to determine how it got from the ladeals

into the heart : this he found was by means of the

dudlus thoracicus, which he traced from the ladeals to

the fubclavian vein
j

and thus he clearly proved the

exiftence of that duft which we now conflder as the

trunk of the fyftem. Jufl: before this time the ladeals

had been fuppofed to terminate in the liver
;
conform-

ably to the idea which the phyfiologifls of that period

had adopted about the ufe of this organ, which, from
the authority of the older anatomifls, they believed

'
' was
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was the vifcus haematopoeticum, or received the chyle

from the inteftines to convert it into blood.

In the years 165 t and 1652, Rudbeck, JoIyfFe, and
Bartholin, difcovered the other parts of this fyftem,

which, from their carrying a tranfparent and colour-

lefs fluid, are called the lymphatic •ueffels^ Thus there

was proved to exifl; in an animat body a fyftem of
fmall vefl'els containing fluids very different from the

blood, and opening into the fanguiferous veflcis at the

left fubclavian vein.

After this period, Nuck added to our knowledge of

this fyffem, by his injedioas of the lymphatic glands

;

Ruyfeh, by his defeription of the valves of the lym-

phatic veflfels
;

and Dr Meckel, by his accurate ac-

count of the whole fyffem, and by tracing thofe vef-

fels in many parts where they had not before been de-

feribed.

Befides thefe authors, Drs Hunter and Monro have
called the attention of the public to this part of anato-

my, in their controverfy concerning the difeovery of

the office of the lymphatics.

When the lymphatic vcflels were firfl: feen and tra-

ced into the thoracic duff, it was natural for anato-

mifts to fufped, that as the lacleals abforbed from the

cavity of the inteffincs, the lymphatics, which are fi-

milar in figure and ftru^lure, might poflibly do the

fame office with refpefl to other parts of the body : and
accordingly, Dr Gliflbn, who wrote in 1654, Ripp^^fes

thefe ve&ls arofe from cavities, and that their ufe was
to abforb ;

and Frederic Hoffman has very explicitly

laid down the doflrine of the lymphatic veffels being a

fyffem of abforbents. But anatomiffs in general have

been of a contrary opinion
j for from experiments,

particularly fuch as were made by injedions, they

have been perfuaded, that the lymphatic veffels did

not arife from cavities, and did not abforb, but were

merely continuations from fmall arteries. The doc-

trine, therefore, that the lymphatics like the lafteals,

O 4
* were
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were abforbents, as had been fuggefted by Gliffon and
by Hoffman, has been revived by Dr Hunter and Dr
Monro, who have controverted the experiments of

their predeceffors in anatomy, and have endeavoured

to prove that the lymphatic veffels are not continued

from arteries, but are abforbents.

To this dodrine, however, feveral objetflions have

been flarted, particularly by Haller, (Elem. Phyf. 1 24.

§ 2, 3.) ;
and it has been found, that before the doc-

trine of the lymphatics being a fyflem of abforbents

can be eftabliflied, it muff firft be determined, whe-
ther this fyffem is to be found in other animals, be-

fides man and quadrupeds. Mr Hewfon claims the

merit of having proved the affirmative of this queftion,

by difeovering the lymphatic fyftem in birds, fiffi,

and amphibious animals. See Phil. Tranf. vol. 58.

and 5p.

Sedlon I. Of the Ahforbent Syjlem in general.

The ahforbent fyftem confifts of the lafteals, the

lymphatic veffels, their common trunk, the thoracic

dud, and the glands called conglobate.

The ladeals begin from the inteftinal tube, and can

for the moft part be feen in a dog or other large qua-

druped that is killed two or three hours after eating,

when they appear filled with a white chyle ; but rhey

do not always convey a fluid of this colour
;

for, even

in a dog, if opened long after .a meal, they are found

diftended with a liquor that is tranfparent and colour-

lefs like the lymph
;

and in birds the chyle is never

found white, but always tranfparent : thefe veffels,

therefore, might, with as much propriety, be called

the lymphatics of the inteflines.

The lymphatic veffels are fmall pellucid tubes that

have now been difcovercd m mofl parts of the human
tody : the fluid they contain is generally as colour^

*
• lefs
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kfs as water
;

a circumftance which procured them at

firft the name of du6ius aquofi^ and afterwards that of

vafa lymphatica. The courfe of the lymph, like that

of the chyle, is from the extreme parts of the body to-

wards the centre, and many of the lymphatic veffels

lie clofc tojhe large blood-veflels. If therefore a liga-

ture be thrown round the large blood-veflels of the

extremities of a living animal, or of one juft dead,

that ligature, by embracing the lymphatics, will ftop

the courfc of the lymph, which by diftending the vef-

fcls will make them vifible below the ligature.

All the ladeals, and moft of the lymphatic veflels,

open into the thoracic duft, which lies upon the fpine,

and runs up towards the neck of the animal, where it

commonly opens into the angle between the internal

jugular and fubclavian veins of the left fide
;
and thus

both the chyle and lymph are mixed with the blood.

If therefore a ligature be thrown round the thoracic

duct immediately after killing an animal, not only the

ladral, but alfo the lymphatic veflels, in the abdomen
and lower extremities, become diftended with their na-

tural fluids
;

the courfe of thofe fluids being flopped

by the ligature.

The ladeals, the lymphatics, and the thoracic dud,
all agree in having their coats thinner and more pellu-

cid than thofe of t,he blood-veflels. But although

their coats are fo thin, they are very ftrong, as we
daily fee on injeding them with mercury, fince they

refift a column of that fluid, whofe weight would
make it burft through blood-veflels, the coats of which
are many times thicker than thofe of the lymphatic

fyftem.

The thinnefs of the coats prevents our dividing them
from one another, and thereby afeertaining their num-
ber as we do thofe of the blood-veflels. But as the

blood-veflels have a denfe internal coat to prevent tran-

fudation, we have reafon to believe the lymphatics have
|he fame. And as the blood-veflels have a mufcular

coat.



210 ABSORBENT VESSELS. Part VI.

coat, ^S'hich afiiits in the circulation
; fo may the lym-

phatics. This is rendered probable from what Dr
Haller fays of his having found them irritable in his

experiments, and alfo from what is obferved on feeing

them in living animals diftended with their lymph, in

which cafe they appear of a confiderable fize
;
but up-

on emptying them of their contents, they contrail fo

much as not to be cafily diftinguillied. This experi-

ment, Mr Hewfon informs us, he frequently made in

the trunk of the latReals in a goofe, and on the lym-

phatic veflcis on its neck ; both of which, when dI«K

ilended with their natural fluids, are as large as a crow-

quill
; but, upon emptying them in the living animal,

he has feen them contrad fo much that it was with

the greatefl; difficulty he could diftinguifh them from
the fibres.

The coats of lymphatic veffels have, in common with

all other parts of the body, arteries, and veins, for their

nourifhment* This is rendered probable by their be-

ing fufceptible of inflammation ; for they are frequent-

ly found in the form of a cord^ painful to the touchy

and extending from an ulcer to the next lymphatic

gland. Thefe painful fwellings of lymphatic veffels

likewlfe fnow that their coats have fenfibility, and
therefore that they have nerves as well as arteries and

veins.^ Befides, we can clearly trace in different

parts of the body blood-veffels running along their fur-

faces.

The lymphatic fyflem in moft animals, but particu-

larly in man and quadrupeds, is full of valves. Thefe

valves have been painted by the celebrated Nuck,
lluyfch, and others, and are much more frequent than

in the common veins, and thence thefe lymphatics

have fometimes been diflinguifhed by the name of vaU
vular lymphatic vejfels. Thofe valves are generally

two in number, are of a femilunar fhape, and the one

is fometimes much larger than the other, la moft
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parts of the body thefe valves are fo numerous, that

there are three or four pair in an inch of fpace, but

fometimes there is no more than one pair, and fome-

times feveral inches of a lymphatic appear without a

valve. They are lefs numerous in the thoracic duQ:

than in the branches of the fyftem
;
thence it might

be fuppofcd, that in proportion as we go from the

trunk to the branches, we fliould find them thicker

fet: but this is not always true, for Mr Hewfon obfervcd

them more numerous in the lymphatic veflels of the

thigh than on thofe of tlie leg. When the veflels are

diflended with lymph, they appear larger on that fide of

the valves next the heart; which fometimes gives a lym-

phatic veflel an appearance of being made of a chain

of veficles : as fuch they are reprefented by fome au-

thors ; but it is an appearance that very fcldom occurs

in the human body. In quadrupeds, however, this

appearance is very remarkable. Wherever a lympha-
tic veflels enters the thoracic dudl or a red vein, we
find either one or two valves which prevent the re-

turn 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 or lymphatic*

Thefe glands are fo placed, that the veflels come in on
one fide, and pafs out on the other, in their way to the

thoracic dud. They are commonly of an oval, though
fometimes ofa round fhape,and frequently fomewhat flat-

tened, and of various fizes
;
fome being no larger than a

millet feed, while others are almoft an inch in diameter.

They vary in colour in different parts of the body, and at

different times of life. In young people they are gene-

rally of a reddifh or brown colour
;
but become paler

with age : They have a fhining 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 compofuion : but with refped to the
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reft of their ftru£ture, anatomifts are much divided in

epinion
;
fome endeavouring to prove that they are

formed of cells, while others of equal credit cohfider

them as a colleftion of veflels. Before the difcovery of

the lymphatic veflels in birds, fifh, and turtle, fome
anatomifls have confidered thefe glands as fo eflential-

ly neceflary to the lymphatic fyftem, that they have,

generally fet about difcovering the veflels by firft look-

ing for thofe glands : and wherever they found glands,

they pronounced that there muft be veflels
;
and when

no glands could be feen, they thought it as certain a
proof of their being no veflels. But that they are

wanting in fome animals, is now generally known.

Sedionll. A particular Defcription of the Ahforhent

Sy/Iem in the Human Body,

The abforbent fyftem, befides the glands, is divided

into three. parts, viz. The ladeals, the lymphatic vef*

fcls, and the thoracic dud. The ladeals belong to the

inteftinal tube
;
the lymphatics, to all the other parts of

the body ; and the thoracic dud is the common trunk

which receives both the ladeals and the lymphatics.

We (hall give a particular defcription of thefe, chiefly

fr m Hewfon, Mafcagni, and Cruikfhank, by whofe

atien ion this part of anatomy has been fo greatly iU

luftrated.

§ I. Lymphatic Vejfeh of the Lower Extremities,

These may be divided into two fets, viz. a fuperfi-

cial, and a deep feated.

The fup rficial fet of lymphatics confifts of numerous

veflels that lie between the (kin and the mufcles, and

belong to the furface of the body or the (kin, and to

the cellular membrane which lies immediately under

it. Of thefe there are numerous large branches
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that can be readily enough difcovered in th^ limbs af

dropfical fubjeds. Many of thefe run upon the top of

the foot; one of them is reprefented Plate XIIL fig. i.

(10); others are generally to be found juft under the

inner ankle; pipes 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 ac-

company the vena faphena major. They can be firfl:

traced from the toes ; and there they run fomewhat
like the arteries and veins. A plexus, confifting of fe-

veral veffels, runs over the top of the foot with the fa-

phena to the inner ankle
;
and from thence upwards

to the inner fide of the knee. Here they are joined

by another fet which arifes from the foie, and pafles up
on the inner and back part of the leg. A third fet

arifes from the outer-fide of the foot, and runs by the

outer ancle. Upon 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 remaining part accompanies

the vena faphena minor, and runs to the glandulse pop-

litese. 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 their paftage 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, feme lie in the very angle between the thigh and
the abdomen, and others lie a few inches dowm on the

fore-part of the thigh. The lymphatic veflels, above
deferibed, enter the low^rmoft of thefe glands, which
in the fubje£f of this figure, are four in number, viz.

(

1

5 I 1 6 1 6. One or more of thefe branches, however,
trequemly avoids the glands, as at ( 1 7); which afterwards

bends
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bend over at (i8)to the gland (19); from which go
veflels 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 thofc

on the infrde of Poupart^s ligament.

Into the inguinalglands alfo numerous lymphatics pafs

from the fuperficial parts of the abdomen and pelvis.

See Mafcagni, Tab. iii.

It is into thefe upper glands alone that the lymphatic

veflels of the genitals enter, -fo that the venereal bubo
which arifes in confequence of an abforption of matter

from thefe organs, is always fcated in thofe upper

glands, and the lower glands (15 15, 16, 16) are never

affefted, except by the regurgitation of the mattef, or

from their vicinity to the glands firft difeafed, which
very feldom happens. And, as it is the upper glands

that are affe£ted by the abforption of matter from the

genitals, fo it is the lower which are commonly firft af-

fc<fted from the abforption of the acrid matter of an

ulcer, difeafed joint, or carious bone, (in the parts be-

low thefe glands) ; a circumftance that may aflift us in

the 4iagnor>s of thofe two kinds of buboes : Remem-
bering, however, that this rule may be liable to an ex-

ception from one or more of the lymphatic veflels

pafTing the lower glands, and only entering the upper,

as is feen at (1 7) in the fame figure.

In the penis three principal veflels commonly take

their origin from the prepuce. Thefe foon unite, and
afterwards feparate upon the middle of the dorfum pe-

nis into two parts
; one of which goes to the inguinal

glands on the right fide, the other |o thofe on the left,

and which are fituated at the upper and anterior part

of the groin.

The deep 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 the conflitution may be af«

fefted without our being aware of it.

The
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The lymphatic velfels of the telticle are numerous

and very large for the fize of this organ. They arifc

from its coats, from the body of the tefticle, and from

the epididymis; and after running along the fpermatic

cord, terminate in the lumbar glands. In their courfe

they have few communications with each other.

The lymphatics of the ferotum, which are alfo nu-

merous, go chiefly to the glands of the groin, though

fome pafs along with thofe of the tefticle to the lumbar

glands.

The,lymphatic veflfels of the penis and ferotum having

joined thofe of the thigh, a network is formed, which
enters the abdomen under the edge of the tendon of the;

external oblique mufcle, called Poupart^s ligament: one

of thefe veflTcls is feeii in Tab. XIV. (26). I his plexus

on the infide of Poupart’s ligament confifts of many
branches ;

fome of which embrace the iliac artery, of

which one is feen in (27) ihtd, but the greateft number
of them pafs up on the infide of the artery, as is feen at

(21,22) fab. XllL fig. i. and at (
a 7) Tab. XIV.

The fupcrficial lymphatics of the inferior extremity

are the trunks of thofe veflcis which aforb from the Ikin

and the cellular membrane immediately under it
; but

they likewife communicate with the deep feated abfor-

bents : and the fame thing is to be obferved with re-

fped: to the lymphatics on all the other parts of the fur-

face of the body.

Upon thefe veffels, from the foot to the groin, there

is commonly not one lymphatic gland, befides thofe

of the ham. But this rule has likewife fome ex-

ceptions : for, even at the lower part of the leg,

thefe is a very fmall one in the fubjed from which
this plate was taken, as reprefented at (13), Tab.
XllL fig. i. and in another fubje6l Mr llewfon faw
a fmall lymphatic gland near (1^); from which it may
be concluded, that the lymphatic glands, even in the

human body, are in number and fituation a little dif-

ferent in different fubje^-.

I Befides
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Beficks thefe fuperficial lymphatic velTcIs which lie

above all the raufcles, or in the cellular membrane um.

der the fkin, there is a fet deeper feated that lie amongft
the mufcles, and accompany the arteries, and like the

veins, one lies on each fide. Of thefe the principal

trunks can be difcovered by cutting down to the pofte-

rior tibial artery, near the inner ankle. By introducing

pipes into thefe parts, they may be injeded
; as has

been done in feveral fubjed;s,one of which is reprefent-

ed Tab. Xlll. fig. ii.

From the inner ankle at (
I

3) thefe veiTels pafs up
along w'ith the pofterior tibial artery, being hid amongfl
the mufcles on the back part of the tibia. About the

middle of the leg they fometimes, though rarely, enter

a fmall gland at (15), which has been fuppofed to exifl"

more frequently than it really does. Afterwards they are

feen in the back 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 pafled thefe glands, they com-
monly divide into two or three branches, which accom-

pany the crural artery, and pafs with it through the per-

foration in the triceps mufcle. ‘Befides thefe, fiinilar,

though fmaller, lymphatics accompany the anterior ti-

bial and the fibular artery
;

thefe run likewife to the

glands of the ham. The mufcle is divided in the prepa-

ration 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 diftind-

iy, from their being (hrunkby drying. The lymphatic

veffels 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 w'hich

appear in tlie groin : from this gland they pafs into the

fuperficial glands, reprtfented at (15 15, 16, 16) where

the lymph of th*e deep feated and of the fuperficial

lymphatics is mixed, and is conveyed into the body by

the vefiels feen juft above in the fame figure. At this

i part
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part likewife the lymph from the penis and fcrotum is

mixed with that brought by the two fets of lymphatics

from the lower extremities; and the whole enters the

abdomen, under Paupert’s ligament, by the plexus of

veffels reprefented fig. i. at (21), and a part of it at

Tab.XlV.C27).
Tab. XIIL fig. i. reprefents the lower extremitya

with its more fuperficial lymphatic veflcis, N (i) is the

fpine of the os ilium, (2) the os pubis, (3) the iliac ar-

tery, (4) the knee. The other references have been ex«

plained in the courfe of the defcription.

Fig. ii. gives a back view of the lower extremity, dif?

feded fo as to fhow the deeper feated lymphatic veffels

which accompany the arteries. (i) The os pubis.

(2) The tuberofuy of the ifchium. (3) That part ot‘

the os ilium which was articulated with the os facrum.

(4) The extremity of the iliac artery appearing above the

groin. (5) The knee, (6, 6) The two cut furfaces of

the triceps mufcle, which was divided to fhow the lym-

phatic veflels that pafs through its perforation along with

the crural artery. (7) The edge of the mufculus gra-

cilis. (8) The gaftrocnemius and foleus, much flirunk

by being dried, and by the foleus being feparated from
the tibia to expofe the veffels. (9) The heel, (10) The
foie of the foot, (i i) The fuperficial lyniphatic veffels

paffing over the knee, to get to the thigh. (12) The po.«

lierior tibial artery. (i 3) A lymphatic vefel accompa-
nying the pofterior tibial artery. (14) The fame veffel

crofTing the artery. (15) A fmall lymphatic gland,

through which this deep-feated lymphatic veffel paffes.

(i6)'rhe lymphatic veffel pafling under a fmall part

to the foleus, which is left attached to the .bone, the

reft being removed. (17) The lymphatic veffel crof-

fing the popliteal artery, (i 8), (19), (20) Lymphatic
glands in the ham, through which the lymphatic veffel

paffes. (2 i)The lyn-iphatic veffel pafling with the crurai

artery through the perforation of the triceps mufcle,

^22) The lymphatic veffel, after it has paffed the per-

ypL. UL P forjtiog
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foratlon of the triceps, dividing into branches which
embrace the artery (2 (24) A lymphatic gland be-

longing to the deep-feated lymphatic veffel. At this

place thofe veifels pafs to the fore-part of the groin,

where they communicate with the fuperficial lymphatic

yeffels. (25) Apart of the fuperficial lymphatic. vcffels

appearing on the brim of the pelvis.

2. Abforbent VeJJels jofthe Trunk*

The lymphatics of the low^er extremities having now.

reached the trunk, of the body, and having palled un-

der Poupart’s ligament, appear upon the fides of the

olTa pubis n^arthe pelvis at (27, 2 7) Tab. XIV. A part

of them pafl'es up along with the iliac artery upon the

brim of the pelvis
;
and another part dips down ihto-

the cavity of the pelvis, and joins the internal iliac ar-

tery near the fciatic notch. At this place they are join-

ed by the lymphatics from the contents of the pelvis^

particularly from the bladder and the veficulse femi-

nales in the male, and from the uterus in the female

;

and there are likewife feveral branches which pafs thro^

the fciatic notch from the neighbourhood of the glutei

mufcles. The lymphatic velfels of the uterus, like its

blood-veffcls, are much enlarged, and therefore eafily

dillinguilhed, in the pregnant hate of that organ. They
arc in two fets ;

one runs along with the hypogaftric

arteries and veins; the other with the fpermatic veflels.

The lymphatics of the external parts of generation in

the female go partly to the inguinal glands of each fide,

and partly through the rings of the external oblique

mufcles to terminate in the glands of the loins or pel-

vis. At this part, where fo many lymphatics vclTels

join, there is commonly one or two glands.

Befides thofe lymphatic veflels which dip down into

the cavity of ^he pelvis on the inflde of the external

iliac artery at (27, 27), there are others which keep on

the outfide ot that artery upon the pfoas mufcle, lome
of
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of which are feen on the left fide in the fame plate at

(28.) Of thcfe, one part palTes 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

duft. Another part paffes under the iiiac arteries, and
appears upon the os facrum at (30), making a beauti-

ful network, joining the lymphatics of the right fide,

and pafftng under the iliac artery, to form the network

(3 1) upon the upper part of the right pfoas mufcie. In

different parts of this courfe from Poupart’s ligament to

the loins, and alfo in the loins themfclves, there are,

in mod fubjeds, many lymphatic glands
; none of

which were filled in the fubjecjt from which this plate

was made.

The lymphatic veffcls of the right fide, joined by
fome from the left, having now reached the right lum-

bar 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 injeflecl

in the fubjed 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 be-

fore
;
and having at lad got up as high as the fecond

or more frequently the third lumbar vertebra, they all

join, and form a finglc trunk called the thoracic dudy

which is feen at (36). At this part they are likewife

joined by the ladeals, which fhall be next deferibed.

The ladeal veffels, fo called from their commonly
conveying a fluid that is of the colour of milk, arc

found in two fets which communicate with each other j

the internal begin from the inner furface of the in-

tedines, where each ladeal is at fird formed upon the

furface of the villi by numerous fmall radiated branches,

with orifices dedined to imbibe the nutritious fluid or

chyle : From the cavity of the intedincs thefe veffel$

pafs obliquely through their coats, uniting as they go,

fo as to form larger branches. They follow the courfs

of the arteries and veins, and are double their nun}*

P 2 h^i ^
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her ; one bein^ fituated on each hde. Thefe branches

tun on tho outfide of the gut to get to that part which
is next the mefcnrcry and, whiHl they are yet upon
rfie gut, they are fometimes of a fize fufHcient to admit

a frnall pipe, fo that’they have been frequently injccled

with mercury in the human fubjed. And in man as

well as in different animals the external fet appear be-

tween Hhe peritonseal and mufcular coat, and com-
monly run for a confiderable way in the fame direction

wi^h ihe inteftine.

From the inieflines they run along the mefentery and’

melocolon, towards the fpine
;
paffing thro’ ihe la<S:ealsiri

their way to the conglobare or mefenteric glands. Thefe

glands divide the lacteals into two regions : from the iu-

teflines 'to the glands thefe veffelsare called ladea primi

generis

;

and from the glands to the thoracic du6:, ladea

fecundi generis, Sheldon on the Abforbent Syftem).

The ladfeals of the jejunum are larger and more nu-

merous than thofe of the ilium. Thofe of the fmall in^

teffines, as they run upon the mefemery, 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 fizc, as may be feen at (54). From
the inefemeric artery they defeend by the Tides of the

aorta, and open at laft into the thoracic dud (g6): the

ladeals, or rather the lymphatics of the large inteffines,

run fomewhat differently. Thofe from the csecum,

and from the right part and great arch of the colony

join the trunks of the ladeals of the frnall inteftines

about the root of the mefentery, whilft thofe from the

reft of the colon terminate in the lumbar glands, or
lower parr of the thoracic dud, accompany the inferi-

or mefenteric artery, and communicate with the large

lymphatic veffels near its root. ;

Into the thoracic dud at (36), likewife enters the

lymph of the other abdominal vifeera. This is brought

fey a nuiuber of veffels, which ia all the vifeera run in



221Chap. VII. ABSORBENT VESSELS.

a fuperficlal and deep fet
;

a plexus of thefe may be

traced from each kidney, lying principally behind the

cmulgent artery, and opening into large lymphatic vef-

fels near the aorta. The lymphatics of the kidney are

feldom feen in the found ftateof that vifeus
; but when

it is enlarged or ulcerated, they are fometimes obferved

diftindly: they run from its outer towards its inner

edge, and immediately afterwards pafs thro’ the glands

of the loins. The lymphatics of the glandulae renales, or

renal capfulse, likewife terminate in the renal plexus.

The lymphatic veflels of the fpiecn pafs from the

concave fide of that vifeus, along with the fplenic ar-

tery in the finuofity of the pancreas, by the lymphatic

vcffels of which they are joined. The deep feated lym-

phatics of thefpleen are very cenfiderable, and can be
readily feen at its concave edge, but thole on its fur-

face are fmall and few in number in quadrupeds
; how-

ever, as in the bullock, they are remarkably numerous
and large.

To the flomach belong two fets of lymphatic veffels,

the one running upon its leffer, 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 Tides. The other fet paflTes from
the great curvature of theftornach, 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 fpiecn and pancreas

to the thoracic duft. Thofe on the right fide, receive

the lymphatics from the right half of the great omen-
tum, and pafs through fome lymphatic glands that lie

clofe to the arteria gaftrica dextra. Defccnding by the

pylorus, they meet the plexus that accompanied the co-

ronary artery
;
and near the lefler curvature of the duo-

denum, form a confiderable network, Into this not only
the lymphatics from the fpleen enter, bur likewife thofe

from the gall-bladder, together with the deep- feated

lymphatics of the liver. Several branches proceed from
this network^ fome running under the duodenum, and

P 3 others
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ethers over it
;
which ali open into the thoracic du£l:,

iiear the termination of the large trunk of the ladeals,

as feen at (36.) The thoracic dud therefore is th^J

common trunk which receives the abforbent veffels of

the lower extremities, the ladeals, and the lymphatics

of the abdominal vifeera.

The lymphatics of the liver, like thofe of the other

vifeera, are in two fets; one which lies upon the furface

of the organ, and the other which accompanies the large

blood-veffcls in its centre. Here thefe two fets are found

to communicate with each other very freely ; fo that,

by injeding mercury into the lymphatic veffels which
lie upon its convex furface, we may fill thofe which ac-

company the pori bilarii and vena portarum in its

centre. Mofl of the lymphatic veflcls which lie upon
the convex furface of the liver, run towards its falci-

form ligament, and pafs through the diaphragm into

glands which are fituated on the anterior part of the

pericardium. But others of them run towards the la-

teral ligaments of the liver, where they pafs alfo through

the diaphragm, and afterwards run on its upper fur-

face to join thofe from the ligamentqm latum. This

is the common courfe of the abforbents on the convex
tide of the liver

j
but there is great variety.

From the glands above mentioned, a large trunk runs

up behind the fternum, between the laminae of the ante-

rior mediafl-inum, and commonly joins Ihe thoracic dud
near its termination. Sometimes, however, inflead of

finding one trunk behind the fternum, we meet with

two or more in each fide of the thorax accompanying

the internal mammary-vefiels
; thofe of the left fide

ending in the thoracic dud
;

thofe in the right going

into the lymphatic trunk in that fide of the neck.

The lymphatics on the concave furface run towards

the portae, where they join thofe which come from the

centre of the liver along with its large blood-vefiels. Af-

ter they get from the liver, they are found to be very nu-

ipcrous. They pafs into glands on the vena portarum

;



Chap. VII. ABSORBENT VESSELS. 223

and afterwards end in the thoracic du£i:, near the root

of the fuperior mefentertc artery. It is remarkable of

thofe lymphatic vefiels which run upon the furface of

the liver, that their valves can readily be made to give

way, fo that they may be injeded from their trunks to

their branches, and to great minutenefs.

It has been fuggefted by Dr Meckel, that the lym-

phatics of the ftomach do not open into the thoracic

dud like thofe of the other vifeera, but only open into

the fanguiferous veins of the ftomach : but from re-

peated dilfedions of the human fubjed, Mr Hewfon has

been convinced of the contrary ;
and likewife from th^e

analogy with other animals, particularly fifti, whofe lym-

phatic veftels either have no valves, or the valves readily

give way, fo that he has repeatedly pufhed injedions

from the thoracic dud into the lymphatics of their fto-

machs, as he has alfo done into the lymphatics of the

other vifeera contained in the cavity of their abdomen.
The thoracic dud, which receives all the veftels that we-

have yet deferibed, differs in its fize in different fubjeds,

huf isalways fmaller in its middlethan at its beginning, as

is feenin the plate. Sometimes its lower part (3 6) is ftill

larger in proportion than is there reprefented; and that

enlargement has been called the receptaculum chyli, and
is confiderable in fome quadrupeds, in turtle, and in

fifti : but many anatomifts have denied that there is any
part of the thoracic dud in the human fubjed that de-

jferves the name of receptaculum^ having never feen any
thing like a pyriform bag, as it has been deferibed, but
merely an enlargement not unlike a varix, and that

only in few fubjeds
;

for that commonly it appears only

a little larger than at its middle, 1 his lower extremity

of the thoracic dud is formed by the union of two or

three very large trunks of lymphatic veftels. The firft:

and fecond are, and other parts already deferibed,

formed by the lymphatics of the inferior extremities;

the third belongs chiefly to the ladeals. Thefe large

veftels unite fo as to form the dud over the third ver-

tebra lumborum, reckoning from above downwards.

P 4 Upon
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tjpon the fecond vertebra of the loins, the union of

thefe veflels is fometimes twice or thrice as large in

diameter as the du6l is higher up; at other times little

or no enlargement can be obferved.

Thefe large lymphatic trunks which form the thora-

cic dud are fpread out upon the fpine, thofe of the

right fide lying below the right crus dlaphragmatis, and
thofe of the left paffing between the aorta and the fpine ^

whilft the thoracic dud itfelf lies at firh behind the

aorta; but afterwards pafics from that Upwards, and a

little to the right fide, till it gets before the firfl verte-

bra of the loins* Here it is fituated behind the right

crus of the diaphragm, where it enlarges again
;
and

fometimes forms a pyriform bag, which has been con-

fidered by authors as the beginning of the dud. From
this part it palles upwards, being at firfl covered by the

crus diaphragmatis, and afterwards appears at (38) in

the thorax, upon the fpine between the aorta and the

vena azygos. In the thorax it receives fome lympha-

tics from the intercoflal fpaces
;

a few of which are feen

at ( 3 9), and afterwards it receives veflels from the lungs.

The fuperficial lymphatics of the lungs form a beauti-

ful network, the larger branches running chiefly between

the lobules, the fmaller palTing over them
;
and here, as

well as on the liver, and other parts, there are nume-
rous valves

;
the exigence of which has by fome been

denied. From the furface they pafs to the root of the

lungs, and there they go through the bronchial glands.

At this place they are joined by the deep-feated abfor-

bents which 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-

racic dud behind the divifion of the trachea into its

right and left branches. The reft of the abforbents of

the left lobe pafs through glands behind the arch of the

aorta, and which are likewife common to thofe of the

heart. They run at laft into the thoracic dud near its

termination in the red veins.
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Aft'er 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 ve-

na cava fuperior, and opens into the lymphatic trunk,

that terminates in the veins of the right Tide of the

neck. The reft of thefe trunks go into the tho-

racic ducL at the root of the lungs; and near this place

the abforbents of the right and left lungs communicate

pretty freely together.

At the root of the lungs, where the large blood-

veffels enter, are many glands called bronchial. They ate

generally of a blackilh colour in the human fubjeft, and

have been fufpeefed to fecrete the mucus which is fpit

up from the trachea
;
but later anatomifls having fre-

cpuently dihinclly filled them with mercury by injedf-

ing the lymphatic veflels 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 anatomifls, come froin its fuperficial

and deep parts. Thefe afterwards form principal

trunks which accompany the coronary arteries and
veins, and like them the largefl belong to the left ven-

tricle. From the fide of the right coronary artery an
abforbent paffes over the arch of the aorta to a gland

coin.monly found behind^ the origin of the carotid ar-

teries. 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 j the other runs

in a correfpondent groove on the under fide of the

heart : and having reached the fpace between the

auricles and ventricles, turns round to join the for-

mer branch near the origin of its correfponding ar-

tery. Frequently a third branch comes in between
the other two. The trunk runs next to a gland be-

tween the arch of fhe aorta and the under end of the

trachea
;
and at this place, as was formerly mentioned,

the glands are common to the abforbents both of the

tcart and lungs. The abforbent accompanying the
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right coronary artery paffes into the trunk, which ter-

minates in the right fubclavian vein
; while the other,

accompanying the left artery, goes to the upper end of
the thoracic du6f.

The thoracic dud, after receiving the veffcls before
mentioned, pafles behind the afcending aorta, and
.goes to the left fide, terminating in the angle between
the jugular and the fubclavian vein. But, juft be-

fore its termination, it generally goes higher up than
the angle, and then bends down towards it

;
fee Tab.XiV.

n® 42, 43. Sometimes, though rarely, there are two
thoracic duds inftead of one. Sometimes the dud 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 ju-

gular vein and fubclavian veins.

To the preceding account, it may not be improper

to add the defeription given of the LaSieal Sac and
Dud by the late Dr Alexander Monro.

The receptaculum chyli of Pecquet, or faccus lac-

teus of Van Horne, is a membranous fomewhat pyri-

form bag, two-thirds of an inch long, one-third of an
inch over in its largeft part when collapfed ; fituated

on the firfP vertebra of the loins to the right of the aor-

ta, a little higher than the right emulgent artery, be-

hind the right inferior mufclc of the diaphragm : it is

formed by the union of three tubes; one from under
the aorta, th6 fecond from the interftice of the aorta

and cava, the third from under the emulgenis of the

right fide.

The ladeal fae, becoming gradually fmaller to-

wards its upper part, is contraded into a {lender mem-
branous pipe, of about a line diameter, which is gene-

rally named the thoracic dud. This paffes betwixt the

mufcular appendices or inferior mufcles of the dia-

phragm, on the right of, and fomewhat behind, the

aorta : then, being lodged in the cellular fubftance be-

hind the pleura, it mounts between the aorta and the

vena azygos as far as the fifth vertebra of the thorax,

where
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where it is hid by the azygos, as this vein rifes for-

wards to join the defcending or fuperior cava ; aftet

which the du£l pafTcs obliquely over to the left fide be-

hind 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 the oefopha-

gus, it runs to the interflice of the firft and fecond ver-

tebras of the thorax, where it begins to feparate from

the carotid, flretching farther towards the left internal

jugular vein by a circular turn, whofe convex part is

uppermoft. At the top of this arch it fplits into two for

a line and an half
;
the fuperior branch receiving into

it a large lymphatic veffel from the cervical glands. This

lymphatic appears, by blowing air and injeding liquors

into it, to have few valves. When the two branches

are again united, the duct continues its courfe towards

the internal jugular vein, behind which it defcends,

and, immediately at the left fide of the infertion of this

vein, enters the fuperior poflerior part of the left fubcla-

vian vein, whofe internal membrane duplicated, forms

a femilunar valve that is convex externally, and covers

two-thirds of the orifice of the du£l
;
immediately be-

low this orifice, a cervical vein from the mufculi fcaleni

(enters the fubclaviaii.

“ The coats of the fac and dud are thin tranfparent

membranes
;
from the infide of which, in the dud, fmall

femilunar valves are produced, moft commonly in

pairs
;
which are fo fituated as to allow the paflage of

liquors upwards, but oppofe their return in an oppo-
fite courfe. The number of thefe is generally ten or

twelve.

This is the moft fimple and common courfe, fitua-

tion, and ftrudure of the receptaculum chyli and
thoracic dud

;
but having had occafion to obferve a va-

riety in thefe parts, of different tiibjeds, I fhall fet down
the moft remarkable of them.

‘‘ The fac is fometimes fituated lower down than in

the former defcription
^

is not always of the fame di«

menfions

;
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menfions
;

is not compofed of the fame number of
tluds

;
and frequently appears to confifl; of feveral fmaR

cells or dufls, inltead of being one fimple cavity.

The diameter of the du£l is various in mod bodies,

and' is fcldom uniform in the fame fubjeO;; but fre-

quently fudden enlargements or facculi of it are obfer-

vable.-——-The divifions which authors mention of this

dud 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 vertebra, 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 divides into two, under the curvature of the great

artery; one ^oes to the right, another to the left fub-

clavin vein ; and I have found this dud difeharging

itfelf entirely into the right fubclavian. The lym-

phatic veflel which enters its fuperior arch, is often lent

from the thyroid gland.

Whether is not the fituation of the receptaculurn

chyli fo much nearer the mufcular appendices of the

diaphragm in men than in brutes, defigned to fupply

the difadvantageous courfe the chyle muft otherwife

have in our ered poflure P

“ Does not the defeent of the end of the dud to the

fubclavian vein, and the opening of the lymphatic into

the top of the arch, contribute to the ready admiflion

of the chyle into that vein ?’•

In the defeription 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 veffels are ex-

hibited no glands arc reprefented. For the lymphatic
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glands not being conftant either in number or fituation,

the defcribing them particularly in any one fubjed: ap-

peared lefs neceffary, fince we cannot be fure of finding

them exaflly the fame in any other. It may, how-
ever, be neceffary to mention where they arc common-
ly feen.

The mefentery of the human fubjefl: is well known
to contain a confiderable number of them, from 100 to

150 or upwards
; they are likewife found in the niefo-

colon, where the lymphatics of the large inteflines pafs

through them ;
but here they are both fmaller and

lefs numerous than in the mefentery. The ftomach

has alfo feveral glands which belong to its lymphatic

veicls, and lie near the arteria coronaria and the ga-

llrica dextra. There are likewdfe a few upon the

omentum in fome-Tubjeds
;
and there are alfo many

by the fides of the pancreas, particularly near the lef-

fer lobe of that vifcus, clofe to the duodenum.
Befides thefe glands which belong to the inteflinal

tube, there are many more in the cavity of the abdo-

men, and a few in the cavity of the pelvis, which be-

long to the lymphatic vclTeis of the other organs.

There is commonly a pretty confiderable gland feen

juft on the infide of the edge of the tendon of the ex-

ternal oblique mufcle, called Foupart^s ligament^ 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 reclum
;
and there

is a confiderable number generally met with by the

fides, and upon the lumbar vertebrae.

Over the trunks of the blood-veflcls of the fpteen,

liver, kidneys, and renal capfuls, there are alfo lym-
phatic glands which belong to the lymphatic veftels of

thefe organs. In the thorax, a few glands are found
on the fore* part of the pericardium and upper furface

of the diaphragm, a^d belong to the liver or dia-

phragm.
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phragm. Others are fituated between the laminae of
the anterior mediaftinuni.

There are likewife lymphatic glands fometimes ob-

ferved by the fides of the thoracic duft, particularly

about the middle of the thorax
; which glands belong

principally to the veffels of the lungs.

There are alfo many lymphatic glands (called bron^

chial) near the root of the lungs ; thefe glands are pla-

ced upon the lymphatic veflels, juft where they quit

the lungs. But no lymphatic glands have yet been

obferved in the fubftance of the lungs
;
and the tu-

bercles, which fome fufpedt to be obftruded lymphatic

glands, feem to have a different origin. There are

likewife fome 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.

Befides thefe there are fome lymphatic glands upon
the aorta near the cefophagus, and there are alfo others

occafionally met with in the intercoftal fpaces, and

there are generally two or three contiguous to the tho^

rack dud at the lower part of the neck and upper part

of the thorax, near the termination of that duct in the

angle between the left jugular and the left fubclavian

vein ;
and a few are found over the internal mamma-

ry veffels where the abforbents of the liver pafs up

within the thorax.

§ 3 . Lymphatics of the Head and Neck*

• The lymphatics of the head, like thofc in many
other parts of the body, are in two fcts

;
one belong-

ing to the outer, the other to the inner, parts of the

head. Thofe on the outfide of the head accompany

the blood- veffels, and pafs through glands in their way
to the neck. Thofe accompanying the temporal arte-

ry go through fmall glands at the root of the zygoma-

tic procefs, while the abforbents of the occiput pafs

4 through
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through others behind the maftoid procefs of the tem-

poral bone.

Several anatomifts have fccn an appearance of

lymphatics both on the brain and its membranes j

but none even of the latefl: authors have been certain

about thefe. That the brain,, however, has its abfor-

bents, there can be little doubt ; as is in fome meafure

proved from the exiftence of lymphatics and glands,

in or on the outfide of the paflages of the arteries and

veins of the brain, from fwellings in the lymphatic

glands of the neck, arifing from difeafes of the brain,

from the abforption of water which has fomctimes hap-

pened in cafes of hydrocephalus, and from feveral

other circumftances.

From the fuperficial and deep parts of the head, the

lymphatics pafs through the glands fituated near the

carotid arteries and internal jugular veins, where they

are joined by others, to be immediately deferibed.

From the diflferent 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 outfide 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* vcflels, and the inferior

maxillary gland. Others run through the glands on
the upper and under end of the parotid gland. The
lymphatics of the inner fide of the nofe run principal-

ly with the internal maxillary artery, and pafs through
the glands behind the angle of the lower jaw, w^here

they are joined by others from the inner part of the

mouth. Deeper than this, and near the internal ju-

gular 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
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artery that runs upon the face, are fometimes fwclled

in confequence of abforption from the lips, and alfo

from gum boils ; and thofe which accompany the oc-

cipital artery, are frequently enlarged in confequence

of abforption of matter from wounds of the fcalp ;

from which faO;s we are led to trace the couiTe of the

lymph even in the living body, in quadrupeds thofe

veflels may be dillindly feen, particularly in a dog or

an afs, by pafhng a ligature round the large blood-

veflcls of their necks immediately after killing them.

Mr Hewfon made fome experiments of this kind,

with a view to determine whether the brain had

lymphatic veifelsj but be 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 when he

differed the human brain, with a view to difcover thofe

veifels, although he particularly fought for them in

the plexus choroides, where they have been fufpeded

to be feen, and near the glandular pituitaria : but that

although lymphatic veffeis have not been demonftrated

in the brain, it is probable from analogy that this or-

gan is not deftitute of them.

The lymphatics already defcribed from the different

parts which belong to the head, accompany the exter-

nal and internal jugular veins, though chiefly the la-

ter, where they form a large and beautiful plexus, paf-

fing through numerous glands in the whole length of

the neck. At the under end of the neck they join

the lymphatics of the fuperior extremities, and then

form a common trunk to be afterwards mentioned-

The glandula thyroidea has many lymphatic veflfels,

which can be inflated by blowing air into the cells of

the gland : thefe veifels 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

thoracic duff upon the left fide near its termination.

In Tab. XIV. which exhibits the trunk fo prepared

to Ihow the lymphatics and 'the thoracic dgfl, (i) is

i
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the neck. (2) The fhoulder. (^5) The arm. (4) The
out end of the clavicle. (5) The extremity of the firft

rib. (6) The fubclavian mufcle. (7) The rib. (8) The
trachea. (9) 'fhe aorta afeendrns. (.o)The fpine.

(i i) Venaazygos. (i 2)The aortadefeendens. (i3)The
caeliac artery, ({4) The fuperior mefciiteric artery*

(15) The right crus diaphragmatis. (<6) The kidney.

(i 7) The right emulgent artery* (t8) The common iliac

artery. (19) The divlfion of the common iliac into the

external and internal iliac arteries. (20) The cavity of

the pelvis. (2 1) The fpine of the os ilium. (i2) The
‘groin. (23) A lymphatic gland in the groin, into

which lymphatic veflels from the lower extremity are

feen to enter. (26) The pfoas mufclc with lymphatic

veffels lying upon its infide. (27) A plexus of lym*
phatics, which having paffed over the brim of the pel-

vis at (25), having entered the cavity of the pelvis, and
received the lymphatic veffels belonging to the vifeera

contained in that cavity, next afcends, and paffes be-

hind the iliac artery to (29). (29) The right pfoas, with

a large plexus of lymphatics lying on its inlide. (30,

30,

) The plexus lying on each fide of the fpine. (31,

31, 31,) Spaces occupied by the lymphatic glands;

which arc not here reprefented, not having been injec#

ted in the fubje£t. (32) The trunk of the ladeals ly-

ing on the under fide of the fuperior mcfenteric artery.

(33) The fame dividing into two branches; one of
which paffes on each fide of the aorta, that of the

right fide being feen to enter the thoracic duft at (34.)

(34) The thoracic du6l beginning from the large lym-

phatics. (3 8) The thoracic du£l: pafling under the cur-

vature of the aorta to get to the left fubclavian vein.

(39) A plexus of lymphatic veffels pafling upon the

trachea from the thyroid gland to the thoracic du6f*

(40) The upper part of the thoracic dud lying beiweer\

the left carotid and the left jugular vein, and pafling be-

hind that vein downwards and outwards towards the

angle between the left jugular and the left fubclavian*

VoL. 111
. (41)
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(^i) The extremity of the thoracic duQ: entering the

angle between the left jugular and the left fubclavian

vein, (^6)'rhat network palling under the right fub*

clavian vein, and under the fubclavian mufcle, the cla*

vide being removed.

N. B. The other; No* are explained in the courfc of
the deferiptions*

§ 4 . Lymphatics of the Upper Extremities*

Like the leg, each arm has two fets of lymphatic

vefi'els. One Tet, which lies immediately under the

integuments, belongs to the fkin and the cellular mem-
brane, connecting it to the mufetes y the other accom-

panies the large arteries, and belongs to the parts- deeper

feated.

The fuperficial fet of lymphatic velfcls are numerouSj^,

and may be difeovered in emaciated dropfical fubjeds^

by a careful dllfeclion on the fore and back part of the

arm. They arife firlt from the fore- part of the fingers'

and palm of the hand, and run lomewhat 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 fu' rounds the greater part of the

fore arm. Having got above the elbow, mofl; 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 y

but the lymphatics on that fide of the arm next the

thumb appear to pafs through no glands till they reach

^the axrlla. The reft of the lymphatics accompany

the cephalic vein, and arc but few in number : they

pafs between the deltoid and pedcral mufclcs, and

then go thro’ glands at the infidc of the clavicle. Of the

deep-
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deep-fcated lymphatics of the arm two commonly ac-

. company 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 fhoulder, Fronx

thefe glands larger branches run under the clavicle^ '

and form a trunk, which receives thofe from the

head and neck already defcribed. In Tab. XIlI.

fig. iii. fome of the lymphatics are feen running on the

back part of the fore-arm at (.6, 6) mofi of them paL
fing on its outfide, and twifting to the fore-part, near

the head of the radius, as at (7). But in this repre-

fcntation, there is a veflel which pafles towards the in-

fide, under the inner condyle of the os humeri at (8)j»

and fends a branch amongft the mufcles
;
which branch

perforates the interofleous ligament, getting between

the radius and ulna to the fore- part, where it joins a
deep-fcated one that had accompanied the radial ar^

tery.

In this figure, which exhibits a back view of the fore«»

arm and hand, (i) Is the hand. (2) The lower extre-

mity of the radius. (3) I'he lower extremity of the

ulna. (4) The mufcles on the back of the fore-arm

turned afide to exhibit a deepTeated lymphatic veflel,

which perforates the interoflfeous ligament to get to the

forC'part. (5) The olecranon.—The vcflels have been
already referred to.

In Tab. XIII. fig. iv. the lymphatic veflels are feen

on the fore-part of the upper extremity
; thofe fuperfi-

cial branches which pafled on the outfide of the back
of the fore-arm appearing now on the fore-part at (8);
and afcending under the fkin that covers the fupinator

longus and the biceps, they enter fome glands in the

axilla at (12, 1 2), whilft that veflel which pafled on
the infide of the back of the fore-arm under the inter-

nal condyle, appears on the fore-part at (g), and juft

above the condyle enters a gland (10), and then paffe$

<^2 up
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tip on the in fide of the arm, communicating with a

lymphatic from the fore-part o£ the wrifl, and pafling

to the axillary glands,

A fuperficial lymphatic is feen under the {kIn,onthc

fore part of this extremity juft above the wrift
;
a pipe

was introduced at (7)^ and the vefTel thereby injtdcd

with mercury. Pafiing under the integuments over ail*

the mufclcs, this vefTcl joins the lymphatic from the

back part of the forC-ann at (ti), and there forms a:

plexus which pafies under the integuments, on the in-

fide of the arm, to the axillary glands at (Ji 2).

Befides thefe fuperficial lymphatics upon the upper

extremity, others lie near the radial artery ; one

is injedted from a pipe fixed' at (;i gj. This vefTel ac-

companies the radial artery, and pafTes (14) fird under

the inierofleoiis, and then under the ulnar artery^^.

which in this fubje^ runs over the mufclcs. Near the

part where it paffes under the interoffcous artery, it're--

ceives the branch from the back of the fore arm* Af-

ter paffing under thefe arteries, this lymphatic appears'

on the infide of the bracheal artery at ( j 5). where it is

deep-feated. Afcending clofe to that artery, and near

the middle of the arm, it paffes through the two glands

(16, 16); after which it appears confiderably enlarged,

goes under one of the arterise anafiomaticse at (17, 1 8),

and then afeends to the lymphatic glands in the axilla-

(19, 19).

In the above figure, which exltibits a fore-view of

the u;'per extremity, (1) is the fcapula, (2) the clavicle,

(^) ;he extremity of the brachial artery, (4) the muf-

cies lying on the infide of the arm, (5) the inner con-

dyle of tile os humeri, (6) the lower extremity of the

radius. N.B. The fubfequent denoting the veffels^

have been explained in the defeription.

Thefe veffels, however, as they here appear,-

although reprefented from a fuccefsful injeftion, arc

only a part of the larger lymphatic veffels of the

arm ^ and there are fome accompanying the ulnar and
interoffcous
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iiteroffeous arteries,' although not here inje<51:ed. They
ihoald 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 parrs of tke

body, has fome of thefe velFels adapted to ablorption.

That this is the cafe, feems to be proved by the expe-

riments made with the variolous matter.; for at^what

part foever of the arm that matter is inferted, the lym-

phatic veflels take it up and carry it into the body, as

can be traced by its inflaming the conglobate glands

through which thefe veifels pafs.

In Tab. XIV. the termination of all thefe lymphatic

'^clfels is exhibited. Two of the trunks of thofe of the

left arm are feen atf(42, 42). They pafs under the

clavicle, whofe cut end is feen at (4); and -under the

'fubclavian vein. Here, having joined, they form the

large trunk (43), which appears juit above the left fub-

ciavian vein, and joins the ’extremity of the thoracic

dud 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 lympha-

tic veffels 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 veffels of the right’fide are commonly
feen to terminate in the angle between the^jugular vein

and the fubclavian. When feen to, enter the fubcla^

vian vein at any other part, it appears to be only an
accidental variety.

Thefe lymphatic veffels of the right fide form four

confiderable trunks, which join near their termination.

Thefe trunks are, i. One from the upper extremity,

which appears at (47), lying above the clavicle between
the fubclavian artery and vein : This trunk is formed

Iby the lymphatics (4^), which come up with the bra-

ft. 3
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cbial artery, and the plexus (45), which like wife be^

longs to the arm, and pafles under the fubclavian vein.

2. The trunk of the lymphatic vefTcIs of the right fids

of the head and neck, which palTes down on the outfide

of the jugular vein, as is fhown at (48). c’. A lym-
phatic from the thyroid gland. This vefiel is feen at

(49), pafTing under the right jugular vein to get tothe

others. 4. A trunk from the lungs of the right

fide : This trunk is difiin£fly traced under the fub-

elavian vein to its termination, in common with the

others, at the union of the jugular and fubclavian

veins.

^ S Of the Chyle,

The chyle is a white juice extra£led from the ali-

ments, which is afterwards mixed with the blood.

That its principal compofifion is of water and oil, feems

evident, from the fweetncfs of its tafle, from the white-

nefs of its colour, from its acefeent and coagulable na-

ture, and from its lightnefs by which it fwims on the

blood ; in all which properties it very much refembles

an emulfion. It is coinpofed 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 manifeflly glutinous ; fince the pellucid

ferum it contains, either by exhaling the watery part,

or by applying an intenfe heat, coagulates into a kind

of jelly.

That the chyle is abforbed into the la<Real veflels,

by the adhering villous coat, has been a long time

known, by experiments of injeding, tinftured liquors,

which readily defcribe the fame courfe
5
from the white

liquor of the ladeals, let out from blood-veflels
;
and

from the venous nature of them. But late experiments

have taught us this in a much better manner. The
phyl^ is abforbed by fmali openings in the e:5tremity
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of each of the villi, by the fame force which Is com-
mon to all capillary tubes, and perhaps alfo by a living

power in thefe tubes, by which it is taken up into the

cavity of the abforbing dudl at the time when the in-

teftine is relaxed ;
but the parts, by which the abforb-

ing dud: begins in the inteftine, being preffed by the

fuGceeding confi:ri£lion of the mufcular fibres in the

periflaltic motion, urges the contents further on into

the du6t, w'hich begins to appear within the fecond

cellular dratum. But there is a two-fold dratum of

thefe abforbing vedels, one anterior, the other pode-

rior, as w^e obferved before of the blood-vefiels. From
thence, uniting into a larger canal in the fird cellular

dratum, the abforbed liquor enters into the ladeal

veffel, which, in general, follows the courfe of the ar-

teries, and likewife accompanies their arches, but con-

joined with others fimilar to it into a very obliquely

angled net-work. Very many arife from the fird part

of the fmall intedines under the mefocolon
; fome

from the duodenum, and fome from the large intedines

themfelves.

The lafteal veffels are furnifhed wfth \"alves in the

very fird cellular texture of the intedine, like ^hofe of
the lymphatics, joined together by pairs, of a femilu-

nar figure, which admit the chyle paffing from the iu-

tedines, but prevent its return, and fudain its weight*

Through this whole courfe, the chyle is urged on by
the peridaltic motion of the intedines, as well as by
the contraflile force of the vedels themfelves, which,

even after death, is drong enough to propel the chyle;

to which add, the confideraible predure of the abdomi-
nal mufcles, and other parts, determined by the valves.

But betwixt the plates of the mefentery, at the divi-

iions of the vedels, arc found an infinite
, number of

fmall conglobate glandules. Some lafleal vedels are

fecn to pafs thefe glands : mod part enter them
;
and,

.being divided and fubdivided through their cellufar

fabric, compofe the greated part of the gland. And,

^4 againj
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agairij other lafteal velTels are produced out of every

gland ; and, being mutually joined among themfelves,

go oft in little trunks, of which the ultimate and largeft

ones go out from the gland. In the fame manner the

chyle enters other glandules twice, thrice, or four

times ;
nor does any lacteal veflcl arrive at the thoracic

du6l without meeting fome of thefe glandules, although

it may pafs by fome without entering them. But that

this is the true courfe of the chyle, by which it paftes

from the inteftines to the mefenteric glands, appears

from a ligature, by the veffel growing turgid betwixt

the faid ligature and the inteftine
;
and from feirrboft-

ties in the glands, by which they are rendered more
confpicuous

; and from the nature of the valves thcin-

ielves hindering any return back to the inteftines.

What altera»ion the chyle undergoes within the cel-

lular fabric of thefe glands is not yet fufficiently known;
but it appears, in general, that fome thin liquor diftils

from the arteries in this part, ferving to dilute the

chyle, into which it is poured. For it is obferved, that

after the chyle has furmounted all the glands, it appears

more watery ;
and thin liquors, injeded through the

arteries, pafs out into the cellular fabric of the glands,

and mix with the chyle, Laftly, that a kind of cream
appears manifeftly in the glandules of infants.

From the iaft glandules, which are colledfed together

in the centre of the mefentery, the laffeal veftcls go out

very large, and few, to the number of four, five, or

more, which afeend together with the mefenteric arte-

ry, and intermix with the lymphatic plexus, that arccn4s

from all the lower parts of the body, creeps over the

renal vein, and then goes along with that which takes

its courfc behind the aorta from the lumbar glandules,

and with the hepatics. Here the lymphatics take a
variable courfe, but moft frequently terminate in the

Receptacle of the chyle. In this the gelatinous lymph
of the lower limbs, and of the abdominal vifeera, mixes

the chyle, and dilutes its white colour
;
thus fome-
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times it appears filled with a pellucid or reddifli hu*

mour, but frequently alfo with a white milk. 'I he rc-^

ceptacle of the chyle mud; fufFer a confidcrable alternate

prcffure from the diaphragm and aorta, by w^hich the

chyle is moved fader through it, in proportion as the

light' of the capacity of the receptacle is greater than

that of the thoracic duft, into which it empties itfelf.

That the chyle comes from the inteftines into this

du£t, is fliown from injedions, by which quickfilver

may be driven from the firft ladfeal vcffcis to the tho^

facie duel; from ligatures made on the du£l itfelf, or

the red veins which receive it, and by which the firft

and fecond la^leal velTels fwell ; and from the inanifeft

.flux; of the chyle into the thoracic dud, when the liga-

tures are removed.

It appears that the chyle flows through the thoracic

dud into the blood; becaufe, on tying the red veins,

both the thoracic dud and ladeal vefTels which are in-

ferred into it fwell up.

Haller has attributed the firft caufe of motion in the

chyle, and of its abforption, efpecially to the attradion

of the capillary vefTels, which obferves alternate pulfes

with the peridaltic conjradion of the inteftine. The
attradile force fills the villofity

;
the pcridaltic force

empties the villofity, and moves the chyle farther for-

ward. The reft of its motions feem to depend on the

ftrength of the membrane of the ladeal veflel itfelf,

which, even after the death of the animal, expels the

chyle, fo that the vefTels become pellucid, which before

were milky. The alternate comprefling^force of the

diaphragm alfo is of fome efficacy in this cafe, and the

motion of the chyle through the thorax is fomewhat ac-

celerated by the conduit itfelf
;
which being prelfed,

moves the chyle fo much the more quickly forward,

as itfelf is larger than the thoracic dud.
The chyle, mixed with the blood, does not imme-

diately change its nature, as we learn from the milk
which is afterwards made of it

;
but after five or more

hours
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hours have palled from the meals, almofl: to the twelfth

hour, during all which fpace a woman will afford milk

after it has circulated near 80,000 times through the

body, fomented with heat, and mixed with a va-

riety of animal juices, it is at length fo changed that a

part of it is depofited into the cellular fubftance, under
the denomination of fat: a part of it is again confi-

gured into the red globules
;
another part, that is, of

a mucous or gelatinous nature, changes into ferum

and rhc watery parts go off, in fome meafure, by urine,

in fome meafure exhaled by perfpiration
;
while a fmall

part is retained in the habit to dilute the blood. Nor
is it any thing uncommon for a pellucid lymphatic li-

quor to fill the ladeals, in a dying animal, inftead of

chyle
;
or for fome of them to appear milky in one

part of the mefentery, and limpid or pellucid in ano-
- ther; fince, as to their fabric and ufe, they alfo agree

to anfwer theend of lymphatics. Ther-c are not, there-

fore, two kinds of veffels from the inteffines
;
one to

carry the chyle only, and another peculiarly for the

conveyance of lymph. After the digeffion has been

completed fome time, the ladfeal veffels abforb pellucid

watery juices from the inteffines, whence they appear

themfelvcs diaphanous
;
but the thoracic dud is more

efpecially a lymphatic of the largcft order, conveying

all the lymph of the abdomen, lower extremities, and

iuoff parts of the body to the blood.

CHAP.
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C ' H A P. VlII.

Of the Properties of Lymph, as ohferved by

Mr Hewfon <&c.

AS the fluid contained in the lymphatic veflels rc-

fembles water in the circumftances of tranfpa-

fency and want of colour, thence their firfl: difcoverers

denominated thefe veflfels duElus aquofi^ and feem to

have concluded that the lymph was nothing but wa-
ter.

This opinion fome of the fucceeding phyfiologifts,

patticularly the learned Boerhaave, rendered more pro-

bable, by fuppofing that there were three feries of ar-

teries ; the fanguiferous, the feriferous, and the lym-

phatic; and that thofe lymphatic veflels we are now
defcribing, were only veins correfponding to the lym-

phatic arteries, to reftorc their lymph to the heart.

Thence the lymph fcems to have been concluded the

thinnell part of our fluids
;

in which opinion phyflo-

logifls 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 moiftcn the different cavities of 'the

body, viz. that of the peritonaeum, pleura, pericar-

dium, &c. being fufpecled to be formed folely from
the condenfation of that fleam which appears on open-

ing an animal juft: killed, have thence been alfo confi-

dercd as mere water by fome anatomifts and phyfiolo-

gifts ;

* The publifiier has here to acknowledge the vcryj)olite man-

ner in which Mrs Hewfon gave him liberty to make ufe of fuch

of her hufband’s difcoveries and obfervations OQ the Lymphatic

byftem as might bp ufefal to this Work,
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gifts; who were confirmed in this opinion by obferving,

that in dropfies, where a great quantity of tiuid is let

out from fuch cavities, it is commonly a mere water,

feldom coagulating either when expofed to the air or

to heat. And, agreeably to this opinion, thefe drop-

fies are faid to be occafioned by an increafed fecrction,

or an impeded abforption ; which fuppofes that the

fluids, naturally raoiftening thefe cavities, are the fame
as thofe let out from them in droplical cafes.

But notwithftanding the plaufibiiity of all the argu-

ments from which fuch conclufions were made, with

refped to thefe fluids, it appears from experiment,

that although they be fo tranfparent in living animals,

and fo watery in droplies, yet in animals in health they

differ fo much from v/ater, that they not only coagu-

late when expofed to heat, but alfo when merely ex-

pofed to the air; in which circumftance they agree moft;

with that part of the blood called coagulable lymph

^

as is evident by colleding this fluid from the furface

of the abdomen, thorax, or pericardium o^ an animal

that has been recently killed
;

for if the fluid thus col-

leded be fuffered to reft, expofed to the air it will

jelly as the coagulable lymph of the blood does. This

is an experiment which Mr liewfon made on a conft-

derable 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, fhould be excepted Drs Hal-

ler and Monro, who are of a different opinion.

If immediately after killing an animal in health, a

lymphatic veffel be tied up properly, and then cut out

of the body and opened, fo as to let out the lymph in-

to a cup and expofe it to the air, it will jelly as the co-

agulable lymph of the blood does in the fame circum-

ftances ; this experiment Mr Hewfon has likewife made
feveral times on dogs, affes, and geefe. But with re-

fpe^l to that fluid which moiftens the cellular I'ubftancc,

cellular membrane^, as it is called, he cannot fpeak
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with fo much precifion, fince it cannot be collcQed ift

animals in health ; but when we confider haw great a

probability there is of the lymphatic vciFels abforbing

that fluid, we may fufpe£k that it is fmiilar to what
moiftens the pericardium, thorax, abdomen, ^c. efpe-

cially as Mr Hev^fon has repeatedly obferved, that the

lymph returning from the extremities by their lympha«=»

tic vcflels, coagulates when expofed to the air equally

as the lymph nearer the centre of the body.

Since, then, thofe fluids in healthy animals coagu^

late fpontancoufly on being expofed to the air, may wc
not conclude that they refemble the coaguJable lymph
of the blood at leaP( more than they do the water, ot*

even than they do the ferum, which docs 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 office of lubrication than mere water, and
more firailar to the fynovia, which of all fluids is the

beft adapted to that purpofe?

But although from thefe experiments it appears

pretty evident that the lymph in thefe cavitiCvS and vef-

fels of an healthy animal will always jelly on being ex-

pofed to the air, yet it has been likewife obferved that

the ftrength of that jelly is different in different ani-

mals. In geefe thefe fluids jelly fooncr than in dogs

;

and in the fame animals the jelly differs in the different

circurnffanccs of health : in moff of the dogs which
Mr Hewfon examined, the contents of the lymphatics

formed a ftrong }elly
;
but in a dog which he had fed

eight days with bread and water, and that rather fpa-

ringly, the lymph formed a very weak jelly ;
and ia

young geefe thefe fluids are later in jellying than in

fuch as are full grown. The fame thing is true with

refped to the fluid contained in the pericardium and
abdomen of other animals

;

' which fluid, when in a
fmall quantity, always formed a ftrong jelly, but when
more copious, and the animal more feeble, the jelly is

thinner j and in dropfical cafes, it is well known that

the
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the fluid let out of thefe cavities is not obferved to klly

on being expofed to the air, as it docs 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 on-

ly becomes a little turbid when boiled, owing to the

coagulable matter being in very fmall proportion to the

water.

Although this lymph becomes more watery in a

weak hare of the animal, it is lefs watery and more
coagulable in fome difeafes.

But, what is a more curious fa£l, in thofe cafes

where fluid contained in the abdomen and pericardium

has been compared with that contained in their lym-

phatic veflels, of animals in different hates of health,

they w^ere found to agree with one another in the de-

gree of coherence of the jelly which they formed. For
when the animal was in perfedt health, the lymph from
the cavity of the pericardium, abdomen, and pleura,

formed a hrong 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, or when the goofe was very young,

then the jelly, formed by the fluid collecled in thefe

cavities, was weak, and that formed by the lymph in

the lymphatic veflTtrls was likewife in the fame propor-

tion. So that although thefe fluids vary in the diffe-

rent 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 na-

ture of the coagulable lymph of the blood in the cir-

cumftance of coagulating when expofed to the air, but

they differ from it in the time neceffary for that coagu-

lation. In dogs that were fcemingly in perfed health,

whofc blood and whofe lymph were let out of their

veffels 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

fevea
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feven minutes after expofition to the air, but the lympli

let out from the lymphatic veflels of the fame animals,

was found to require half an hour or more for its coa-

gulation. And although the blood coagulates fooneli:

in the weak animals, yet the contents of the lymphatic

veflels, or the fluids in thefe cavities, do not, but fecm

later in jellying in proportion as the animal is reduced,

or as they become more watery.

Moreover, the coagulable lymph of the blood and
the lymph of the lymphatic veflels, not only difler froni

one another in the time which they require for their

coagulation when expofed to the air, but alfo they dif-

fer more evidently in the time required for their coa-

gulation in the body when merely at refl, without be-

ing expofed to air. As, for inftance, in a dog killed

whilfl: in health, and whofe veins and lymphatic veflels

were tied up immediately after his death, the blood ia

the veins was completely jellied in fix hours, but the

lymph in the lymphatic ve&ls of his neck was perfe«^-

ly fluid twenty hours after his death, and, being let

out at this time, jellied, after being for fome time ex-

pofed to the air.

There is another change of the lymph very evident,

befides thofe 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 difl*erent

parts of the body. Thus, the outfide cf the heart, and
the inftde 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 in-

flammation which produces that change, or which
makes the exhalant arteries fecrete a lymph with fuch

an increafed difpofttion to coagulate. Add to this,

that the change which infliammation thus feems to pro-

duce, is juft the oppofite to that produced by the drop.
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fy ;
for, ift the dropfy, the fluid is fecreted with nn ex-

traordinary quantity of water and too little coagulable

matter: but in inflammations the fluid is fecreted with

a greater proportion of coagulable matter, and with lefs

water
;
and in fome inflances it feems to be a pure

coagulable lymph, either unchanged by the cxhalants,

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 exhalant veflels have the power of

changing its properties, fo as to make it coagulate in

an inftanr after bring fecreted. And this fuppofition

of the exhalants having a power of changing the pro-

perties of the lymph, is rendered probable from the

following conuderation, viz. that it is fometimes found
coagulated in the inner furface of the heart, forming a

cruft fimilar to what wc fo ofreh fee on the outfide.

Now as there is a conftant current of blood through

the heart, unlefs.the lymph forming that cruft had
coagulated inflantly on being fecreted, it muft have

been wafbed off by the blood. One of the cleared:

inftances of this was obferved by Sir John Pringle, in

the cafe of a perfon who had for fome time been fub-

jed: to palpitation of the heart, but afterwards died

apopledic
;
when there was found marks of inflamma-

tion on the furface of the heart ; an abfeefs on the left

ventricle, which muft have burft, had not an opening

from it been covered and fhut up by a fmall cruft or

polypus 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 veflfels
; and being for-

med in the cavity of the heart where there was a con-

ftant current of blood, the lymph of which it was com-
pofed muft have coagulated inftantly on being fecreted

from the veflels, otherwife it w’ould have been walhed

off with the current ; and as the coagulable lymph is

not naturally difpofed to coagulate fo inftantancoufly,

it is probable that the difeafed veffels here poflefled the

4 power
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power of producing that change : and therefore, that

as in dropfical habits, where the veffcls weakly, the

fluids exhaled are of a watery tenuity ; fo in inflam-

matory cafes, where the veflfels acl ftrongly, thofe fe-»

cretcd fluids, in confequence of that flrong adfion, ac*

quire 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 wddcly in different circumftances, and as we
find that pus is often met with in fuch cavities without

ulceration, is it not probable that pus itfelf is merely

that lymph changed in its properties by palling through

inflamed veffcls ? The cavities of the pleura, pericar-

dium, &c. are fomctimes obferved to contain confider-

able quantities of pus without the leafl mark of ulce-

ration : Inftances of which have been not unfre-

quently feen. In one patient Mr Hewfon found three

pints of pure pus in the pericardium, without any ul-

cer cither on that membrane or on the heart. In ano-

ther, the cavity of the pleura of the right- fide was di-

ftendcd with a pus that fmelt more like whey than a

putrid fluid, and the lungs were compreffed 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 manifcft the pus muft have been
formed from the fluids ; and as the exhalant veffels at

one time appear to fecrete a mere water, at another a
coagulable lymph, and in a third (when a little in-

flamed) they fecrete that lymph fo vifcid, and change
its properties fo much as to make it coagulate inftant-

ly on being fccreted; fo in like manner they rnay

fometimes, when more inflamed, have the power of
converting the lymph into pus : and, according to the

kind and degree of inflammation, the pus may vary
from the bland, vifcid, 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

VoL. III. R pro-
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produced merely by a fecretion, fo likewife it would
feem probable, that even in abfcefles where there is a

lofs of fubilance, it is not the melting down of the fo-

iids that gives rife to the pus, but the pus being fe-

creted into the cellular membrane from its preflure,

and from other caufes, deadens the folids and then dif-

folves them
;
which is confirmed by obferving, that

even a piece of frefli 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 ftrengthen-

ed by obferving, that in its pure ftate it is full of glo^

bules ; in which circumftance it agrees with milk,

which is produced by a fecretion, and not by a fermen-

tation.

Upon the whole, then, it appears, that the lymph
contained in the lymphatic veffels, and the fluids which
moiften the different cavities of the body, as the pleura,

peritonaeum, &c. inflead of being a mere water, in

healthy animals, are coagulable fluids, approaching to

the nature of the coagulable lymph of the blood, of

which probably they are a fpecies, or are compofed of

a mixture of that lymph with water, that the propor-

tions of that mixture vary from the droplical habit,

where the coagulable lymph is in a fmall, and the wa-

ter in a great proportion, up to the rheumatic or in-

flammatory habit, where the lymph abounds, and the

water is in lefs proportion
;
and that in fome cafes the

lymph, in pafling through inflamed veffels, is even con-

verted into pus.

§ I. Of the Secretion of the Lymphs

Having already fpoken of the properties of the

lymph moiftening the different cavities of the body,

we fhall next confider the manner in which that lymph

is formed or fecreted from the mafs of blood.

The
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The mofl: generally received opinions concerning

this fecretlon have been, that it was performed either

by fmall exhalant arteries, or elfc by pores on the fldes

of the veflcls, which pores were believed to be orga-

nized.

But thefe opinions have been controverted by Dr
Hunter in his medical commentaries, who has endea-

voured to prove that this fecretion was not performed

by exhalant arteries, or an effed: of what is properly

called organization^ but merely by the thinner or mora
watery parts of the blood, filtrating or tranfuding thro*

the inorganized interftices between the fibres of our

veffels and membranes; fo that, according to this idea,

the fibres of our veffels were clofe enough 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 do6lrine is fupported

are as follow

:

Firft, The ready tranfudatioil of watery and other

injedions after death.

Secondly, The tranfudation of blood after death, but '

not during life
;

for during life he fuppofes the blood

to be thickened by the coaguiable lymph
;
but when

that lymph is jellied, he concludes the blood is thereby

made thinner, and therefore more capable of oozing

through the inorganized interftices, by which it could

not pafs before.

Thirdly, The tranfudation of bile, which he thinks

takes place in the living body, becaufe on opening a

dead one we fee all the neighbourhood of the galU

bladder tinged with this fluid.

Such are the arguments brought in favour of tranfu-

dation ; but on a careful examination, they are not fo

fatisfadory as thofe which may be produced in defence

of the opinion that thefe fecretions are by organized

paflages, as perhaps will appear from the following ob-

icrvaiions.

Firft, AUhougli fluids do tranfude on being injeiS:-

R 2 cd
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cd into the veflels of the dead body, yet we muft not

thence conclude that a fimilar efFc^t 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 tranfudation took place

in the living body, it would feem to defeat the princi-

pal purpofc for which the blood*vefleIs were made, that

is, the containing and conveying the fluids
;
and upon

drinking a greater quantity than ordinary of watery li-

quors, inftcad of the liquors being carried to the kid-

neys or other emundories, and thereby thrown out of

the body as a redundancy, they would efcape into the

cellular membrane and occafion an anafarca. That this

would be the cafe will appear the more probable, when
it is confidered how fmall the fibres of our blood-veflTels

muft be, and therefore what millions of pores (did they

exift) the water would be expofed to from its entrance

into the ftomach, and its paflage through the ladeals,

the thoracic du 6f, 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 li-

quors, according to the idea of tranfudation, we fhould

find it, firft leaking through the ftomach or through a

la£leal, then being abforbed, then efcaping a fecond

time, and being again abforbed, &c. an idea by no
means confiftent with w'hat we know of the works of

nature. It is more probable, therefore, that as the

blood-veflTcls are made to contain and convey the fluids,

nature has taken care to coiiftrud them properly to

prevent this purpofc being defeated.

Secondly, To fuppofe that the fluids which moiften

the different cavities of the body, as the pericaruium,

pleura, peritonaeum, tunica vaginalis, &c. get into thefe

cavities merely by tranfudation, is to fuppofe, not only

that the fmall veflels in contact with thefe membranes
have inorganized pores, but alfo that thefe membranes
themfelvcs have the fame juft oppofite to thofe of the

veflels. Now if we admit inorganized pores at one
part
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part of thofc membranes, we muft admit them in all

parts, and in the fame degree : But as the blood-vcffels

are circular, and touch thofe membranes only by a

fmall part of the circle, the parts touched by the vcf-

fels muft be fmaller than the interftices between the

yeflels, and the lymph muft have fewer chances in fa’-

vour of its leaking from the veffcls into the cavities,

than of its oozing again from thcfe cavities into the

interftices between the veffcls or into the cellular mem-
brane

;
fo that, if thefe membranes admitted of tran-

fudation, there would be no fuch thing as a partial

dropfy, for the water would run out at one part of the

pleura, pericardium, peritonaeum, &c. as faft as it ran

in by the other, and an anafarca would always accom-
pany an afeites

;
which not being a fadf leads us to be-

lieve, that thofe membranes do not admit of tranfuda-

tion in living bodies, and that the fluids get into them
not by inorganical, but by organized paffages.

Thirdly, Id prove more fatisfa^orily that thefe fluids

are not filtrated from the blood merely by inorganical

tranfudation, let us recoiled the experiments already

related, concerning the properties of thofe fluids,

which we found varied in different circumftances of

health. For, in inflammatory affeflions of the parts

from which they were fecrcted, they affumed the

appearance of the coagulable lymph of the blood, and
formed a tough jelly

;
in animals in health they formed

a jelly of a weaker nature
;
and in dropfical cafes they

were almoft a mere w’ater, without the property of co-

agulation. Now if thefe fluids be fo variable in their

properties, it is manifeft that the paffages fecreting them
cannot be always unalterably the fame, or inorganized;

fincc at one time we find them fecreting on(“ fluid, and
at another time fecreting another; cfpecially as we
fometimes find them fecreting a fluid very different

Loni the blood, viz. pus. Which pus being found in

cav *ics without any ulcer or erofion, we muft conclude

l0;ored by fomething more than a mere filtration ;

R 3 foe
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for we cannot fuppofe there Ihould be filtrated from
the blood a fluid that was not in it. And if pus, which
pafles from the fame pores, can only be accounted for

by fuppofing thcfe pores to be organical, in like man-
ner is it not probable, that the fecretion of the natural

lymph is not a (training through inorganical, but thro*

organized paflTagcs ?

Laftly, It has been brought as an argument in fa-

vour of tranfudation in the living body, that blood

tranfudes after death
;
and this has been explained on

the fuppofition, that the blood was thicker before the

coagulation of the lymph : Which fuppofition appears

ill-founded, when we fpeak of the living body
;

for in

former experiments we haveobferved, that this lymph,

frequently at leaft, rather thins than thickens the blood.

If, therefore, the blood tranfudes in the dead and not

in the living body, we fliould rather attribute it to a

change in the veflels than in the blood ; as is probable

from a careful examination of that very fad which has

been brought as the principal argument in favour of

tranfudation, viz. the parts adjacent to the galhbladder

being tinged with bile : for any one who will take the

trouble of (landing by a butcher whilft he kills a (beep,

will find, contrary to that gentleman’s conclufion, that

upon opening the animal immediately, there is no ap-

pearance of the gall having tranfuded, 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 in the

human body by the time that we infped it.

Since, then, the gall-bladder fo readily allows of

tranfudation after death, and not during life, is it not

probable that there is in our membranes and our blood-

yefl'els a degree of tenfion, or a power of preventing

the fluids oozing out of them, which power is loft with

life ?

I’pon the whole, then, it appears, that the interfli-

V
cial
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cial lymph, or the fluid which moiftens the different

cavities of the body, being different from mere water,

cannot be produced Amply by tranfudation through

inorganical inrerftices ;
but that there are fmall exha-

lant arteries, or organized paffages, which not only

tranfmit it from the blood, but change its properties,

and adapt it to the office of lubrication, and likewife

make it affume very different appearances in different

circumftances of health.

§ 2 . Of the fuppofedAhforptkn ofthe Lymph ly the red Veins.

As there is a fecrction upon the different furfaces,

and into the different cavities of the body for the pur-

pofes of the conftitution, fo there is likewife an inha-

lation or an abforption. For example
;

If food be ta-

ken into the ftomach and inteftines, it is there digeft-

ed, and being converted into chyle, it is in that form
taken into the blood-veffels. If garlic be applied to

the (kin 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 abforbed by the la^leals. So, like-

wife, terebinthinate medicines applied to the fkin are

foon fmelt in the urine
;
and cantharides in a blifter

affed 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 afcites and an anafarca are occaflonally ta-

ken up and carried by the blood-veffels to the inteftines

and kidneys, and evacuated by ftool or by urine. And
the pus of an abfcefs is fometimes abforbed, and carried

to diftant parts of the body and there depofited, or is

evacuated by the inteftines or urinary paffages. So alfo

fluids injeded into cavities, as that of the cheft or bel-

ly of living animals, foon find their way into the blood-

veffels. Thefe circumftances are admitted by anato-

mifts amongft the unqueftionable fads of phyfiology.

Nor do anatomifts differ in their opinions about the

R 4 mode



ABSORPTION of the LYMPH. PartVL

mode in which thefe fluids are taken up ;
for it is uni-

yerfally allowed to be by abforption, or that there are

fmall orifices adapted to imbibe them : the only que-

Rion is, what the veflels are to which thefe orifices be-

long, whether to the lymphatic fyftem, or to the com-
mon veins ?

That the common veins did the office of abforbing

both the chyle and the lymph, was the opinion of ana-

tomifts before Afellius difeovered the lafieals ;
but af-

ter his time few doubts were entertained of the ladeals

abforbing, at Icaft a part of that fluid. But mofl an^-

tomifts have been fo tenacious of the old opinion, as

fliil to believe that the veins partly performed that of-

fice, or abforbed fome of the chyle, and carried it to

the liver.

As to the abforption of the lymph, they have been
fiill more pofitive of its being performed by the com-
mon veins ; nay, even after the difeovery of the lym-

phatic veflels, it occurred but to few, that thefe veflels

contributed in the leafl: to this abforption. And no
wonder, fince befides the refpeft for the contrary opi-

nion, becaufe it was tranfmitted from antiquity, anato-

mlfts thought themfelves poflefled of many llrong ar-

guments in favour of the common veins performing ab-

sorption
y

and as thefe arguments flili continue to have
weight with fome modern phyfiologifts, we fliall make
a particular examination of them in this place.

JF/Vy?, That the common veins arife from cayities,

efpecially in the inteftines, and to do the office of ab-

lorption, is thought probable from injedions into thefe

veins in dead bodies haying fometimes paffed into thofe

cavities, eyen in cafes where but little force was ufed.

This is a circumftance which has occurred in the ex-

periments of the mofl eminent anatornifls, both of the

pafl and of the prefent age
;

fo that there is no fadl in

anatomy in favour of which more refpedable authori-

ties might be produced. And yet whoever has made
numerous experiments with iniedions, muft be con-

vinced
‘1
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yinced how eafy it is to be deceived by them in this

matter. For the veins in dead bodies being eafily

ruptured, whenever we fee injedions get from them

into cavities, we have reafon to doubt whether thefe

injedions had paffed by natural palfages or by lacera-

tion of the fmall veflels ;
and whoever will examine the

authorities that have been quoted in defence of this

fad, will find that an equal degree of credit has been

given to experiments made with fuch coarfe materials

as no experienced injedor w'ill now believe could pafs

through fuch fmall orifices, as to thofe injedions which

from their fubtilty leave the point more doubtful;

Befides, as we have already found, fuch changes

are produced upon animal bodies by death, that

membranes, which during life had been fo tenfe as

to prevent tranfudation, after death were fo much
altered, that in the galh bladder, for example, they al-

lowed the vifeid bile to pafs
;
does it not therefore

become doubtful, when an anatomifl: injeds a cavity

from a vein, whether (although 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 anatomifl: has been mifled when he concluded

. tranfudation took place in the living body, becaufe he
found it in the dead body, fo may they likewife,

w^ho have concluded veins arofe from cavities in

the living becaufe they had been able to pufh injec-

tions into fuch cavities in the dead body. It muft
therefore be allowed that fuch experiments are at the

belt equivocal. Befides, from the experiments upon
living animals, made long ago by Bartholin, and much
Jater by Mr Hunter, &c. (fee Dr Hunter’s Medical

Commentaries), it appears evident, that no abforption

by red veins takes place in the living body.

Another argu I <ent ufed in favour of veins arifing

from cavities, particularly from the inteftines, is that

fome anatomifts have affirmed that they have feen white

chyle in the blood taken from the mefenteric veins.

But this argument will appear very inconclufive, when
the
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the reader recollcds, that theferum of the blood let out
from the veins of the arm is fometimes white, which
muff arife from fome other caufe than thefe veins ab-

forbing chyle. And, therefore, if that appearance in

the brachial veins can be otherwife accounted for than

by abforption, we arc left in doubt, whether in thofe

inftances, where anatomirts obferved fuch a fluid in the

veins of the mefentery, it had been owdng, not to thofe

veins abforbing it, but to their receiving it from the

arteries. All the ferum of the body being now and

then as white as milk.

A third argument produced in fupport of abforption

by the common veins is taken from the flrudure of

the penis, whole veins arife from its cells
; which cells,

however, are now allowed to be particular organiza-

tions, and very different from thofe of the cellular

membrane, and the blood is believed not to be abforb-

ed, but to be impelled from thefe cells into thofe veins

;

and the argument is now given up even by fome of

thofe \^ho were once the moll ftrenuous in its favour.

(See Dr Monro’s State of Fa6ls.) It need not there-

fore be here dwelt upon.

Ligatures, or compreflion on the larg.c veins, have

been confidcred as furnifliing a fourth argument in fa-

vour 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 explained 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 fatisfadory.

Firjl^ The lymphatic veflels run near fuch veins, and

it is doubtful whether the lymph may not be retained

in the limbs more by the compreflion of thefe veflfels

than by that of the veins. Secondly^ The compreflion

of a vein may, by flopping the return of the blood, not

only diflend the fmall veins, but the fmall arteries, and
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the exhalants may be fo dilated, or fd ftimulated, as to

fecretc more fluid than they did naturally. In this

way, perhaps, the ligature which Dr Lower made on
the cava inferior of a dog occafioned the ofcites. An
experiment whichMr Hewfon has repeated, but his fub-

jed did not live fo long as Dr Lower’s, as it died in half

an hour, and had only a very little water in the abdomen.
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 dropfical. Now 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 vcflels below, not only the

fmall veins, but the fmall arteries, mufl have been ex-

tremely diftended. Whereas, in this experiment, no
fuch thing would take place; becaufe the jugular veins

fo frequently communicate with other veflels, that there

would ftill be a regrefs allowed to the blood. If the

neck therefore became oedemitous, it would appear

more likely to have been occafioned by the ligature on
the veins. But what fhows that there muft have been
fome fallacy in Lower’s experiment is, that thefe veins

have fince been frequently tied without an oedema be-

ing 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 firfl

part of his Experimental Inquiries) was this efFe£l: ever

produced: And Baron Van Swieten tied up both the ju-

'gular veins,and tho’he kept the dog four days afterwards,

did not obferve him any way incommoded. In one dog
Mr -Hewfon even cut out both the external jugulars,

and kept him near a twelvemonth without obferving

the lead fymptom of dropfy. It appears, therefore,

that in Lower’s experiment, not only the veins,

but the lymphatic veflels which lie near them, had been
tied

;
in which cafe the lymphatics would burlt and

t^ccafion thefe fymptoms. But in Mr Hewfon’s expe-

i riment
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riment he took care to feparate the vein from the lym-
phatics.

Thefe arguments therefore in favour of abforption

being performed by the common veins, which are

brought from experiments where ligatures were made
on large velTels, feem likewife to be liable to fallacy.

A fifth argument is taken from the ftru6lure of the

placenta, where it has been concluded there are no
lymphatics

; and yet there mull be abforption, and not

a communication of the veflels
;

neither of which ar-

guments arc decilive. For there may be lymphatics

in the placenta though not yet difeovered ;
or there

may be fmall vcffcis palling from the mother to the

feetus, though not yet injeded,

A fixth argument is furnifhed by the experiments

of fome authors
; in which experiments, it is affirmed,

that fluids injeded into the inteflines were foon after-

wards difeovered in their mefentcric veins. The ex-

periment related by the ingenious Kauw Boerhaave,

has been the mofl; depended upon in this matter. In

which experiment water was injeded into the inteflines,

and rhofe inteflines being comprefled, the water was
afterwards obferved to run from the veins; but that fome
falhicy had crept into this experiment is now probable,

from its having been repeated feveral times by Mr Hun-
ter in a very fatisfadory manner, without being attended

with the like fuccefs In thefe experiments the in-

teftincs were not only filled with water, but the ex-

periment was alfo repeated with milk
,
flearch diflbl-

ved in water and coloured with indigo, a folution of

mufk in water
;

yet nothing was abforbed by the veins

:

and this was readily difeovered
;
for the veins had been

previoufly emptied of their blood, by pundures made
into their trunks, and prevented from receiving more by

ligatures thrown round their correfponding arteries.

It may be obferved, at the fame time, that in the above

experiments, though the veins were found empty, the

lac«

* See Dr Hunter’s Medical Commentaries.
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la6;eals had filled thcmfelves freely. The learned M.
de Haller, indeed, in comparing thefe arguments, fays,

that in fuch cafes where authority feems to balance au-

thority, he choofes rather to adopt the opinions of thofe

who affirm, than of thofc 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 expcriinent is not fo conclufive as thofe

alluded to above : for in his, the dog was opened im-

mediately after death, and water being injefted into his

ftomach, that water was feen firft to dilute the blood,

th^’n to walh it from the vena portarum, and the expe-

riment was continued a confiderable time by means of
preffing the (tomach

;
which preffure furniffies a ftrong

prefumption that the water did not get into the veins

by abforption but by a laceration, efpecially as the ex-

periment continued to fucceed for fomc hours after

death.

And laftly, A feventh argument ufed in favour of
common veins abforbing was, that many animals were
deftitute of any other vcffcls which could do that of-

fice. This was fuppofed to be the cafe with birds,

fifti, and amphibious animals ; all of which fome ana-

tomifts did not hefitate to affirm mu ft want every part

of the lymphatic fyftem, and with great appearance of
reafon ; fince in the fmalleft quadruped they could ea-

fily find cither ladeals or lymphatic glands upon the

mefentery; but in the largeft bird, or fiffi, neither lac-

teal veffel nor conglobate gland could be fecn. And
if thefe animals (faid they) be without the lymphatic
fyftem, abforption in them muft be performed by other
veffels, viz. the common veins ; and if in them the

common veins can do the office of abforption, w'hy

fhould not they Ukewife perform it in the human bo-
dy where fuch veins equally exift ? But this argument
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is overthrown by the lymphatic fyftem being now dif-

covered in all thefe animals.

Such are the arguments produced in favour of the

common veins doing the office of abforption
; a doc-

trine which has lately been efpoufed by that excellent

anatomift Dr Meckel
;

to whofc obfervations, though
agreeing with foine already mentioned, it may be ne-

ccffary to pay a particular attention.

Dr Meckel’s conclufions in favour of this dodrine,

are made entirely from injeQions in dead bodies : For
having filled the common veins by injeding mercury

into the lymphatic glands, into the excretory du£l$ of

the breads, into the veficula fcminalis, into the hepatic

duds, and into the urinary bladder
;
he concludes,

that the veins open into thefe parts in the living body

to abforb from them. A conciulion which is already

proved to be liable to confiderable objedions, as we
never can be fure whether our injedion, in getting

from thefe cavities into fuch veins, had gone by a na-

tural or by forced paffage. Dr Meckel does indeed

mention, that there were no marks of an extravafation

in his experiments. Perhaps it might have been too

fmall for obfervation. Nay, we have even rcafon to

believe, that as the fmall vcffels of the human body are

very clofe to one another, our injedion may fometimes

burft from one into another lying in contad with it,

without diftending the cellular membrane which lies

between them. A circumftance which anatomids have

fometimes obferved, and which Mr Flewfon has feen

happen even on the mefentery of a turtle; where, up-

on injeding the ladeals, he has more than once made
the mercury pafs into the comrnon veins : but in all

thefe cafes, on a careful examination, we found it was

by rupture, as could readily be didinguifhed in this

animal, whofe mefentery is extremely thin and tran-

fparent. And that it was adually fo, and not by a na-

tural paffage, mud be evident to every anatomid who
confiders that this is an experiment which does not al-

ways
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ways fucceed on the mefentery of the turtle, where, if

there were natural paflagcs, or if the ladeals opened

into the veins, the mercury would probably run with

great facility.

And the very fame circumftance which Dr Meckel

has obferved of a lymphatic gland, has happened to Mr
Hewfon fometinies on injcdiiig thefe glands in difeafed

cafes ;
that is, he has filled the common veins, and in

fome inftances where he looked for it, he could di-

ftinguifli the extravafation very readily, and therefore

concluded, that in the other cafes where the veins were

filled, that it was alfo by an extravafation, though a

more obfeure one. From this he fufpeds, that in Dr
Meckel’s experiment, where he filled the common
veins, by injedting into the lymphatic velfels of a difeafed

gland, a fimilar deception had taken place
;

efpeeially

as the force applied was confiderable, he having ufed

a column of mercury eighteen inches high.

And the fuppofition of the red veins opening into a

lymphatic gland, appears improbable from an obferva-

tion concerning the ftrudlure of the glands, for which

we are indebted to Dr Meckel himfelf, viz. that they

are made of a convoluted lymphatic vcffel. Now to

fuppofe a lymphatic, which is a veffel given to abforb,

fhould itfelf, even when convoluted, have a common
vein opening into it for abforption from its cavity, does

not appear confident with what we know of nature’s

operations.

Similar objedlions might be made to the other ex-

periments related by this very ingenious author ; but

enough has been faid to fhow how cautiods we fhould

be in making conclufions, with refpedl to the paffages

of the living body, from experiments made on the

dead, where, from the weaknefs of the veffels, and
other circumdances, we are fo liable to be deceived.

Upon the whole, on taking a review of the dodrine
that the common veins arc the indruments of ablorp-

tion; that dodrine appears to have no other fupport

than
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than refpc£l: for the authority of our predcceffors
; for

all the arguments in its favour are liable to confider-

able objedions. Let us next, therefore, inquire, whe-
ther fome other part of the human body may not do
that important office ?

J 3. Abforption by the Lymphatic Syftem,

This fyflem, in all animals, we have found, confifts

of a trunk or thoracic du£l, and of two extremities,

namely, the ladeals and the lymphatic vcffels. The'
ladeals can be traced from the inner furface of the in-

teftines, where they begin by fmall orifices, in order to

abforb the chyle, and to tranfmit it through the thoracic

dud to the blood- veflels. That this is their ufe, has

never been queftioned fince the firft difeovery of thofc

veflels, 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

isfeen in his inteflines can likewife be feen to have got

into his ladeals.

After thus being convinced, that the ufe of one

branch of the fyflem is to abforb, we cannot at firft

fight but wonder that any anatomift ffiould have hefi-

tated to attribute a fimilar office to the other. Never-

thelefs fome anatomifts have been led to aferibe to the

lymphatics a very different ufe to what they found the

ladeals perform; particularly fince the time that Nuck
firfl made his experiments, in which he thought he injed*

ed thefe lymphatic veflels from the arteries
; and there-

fore concluded, that they had no other ufe than as cor-

refpondent veins to return the lymph from fuch arte-

ries as w^ere too fmall to admit the red blood, or the

ferum. And in this opinion anatomifts were confirmed

by the theories of Lceuwenhoeck and of Boerhaave,

concerning the gradation in the ferics of the globules of

our fluids, and of the fizes of the veflels deftined to

convey them
;
thence the idea of the lymphatic veflels

i being



thap.VIII. ABSORPTION of the LYMPH. 2^5

being fmall veins continued from arteries became fo

general amongfl phyfiologifts.

-But although this idea was fo commonly feceived,

yet there were fbme phyfiologifts who reafoned better

on the fubjeQ
;
and amongfl the firft of thel'e was

Gliffon, who, in' a book publifhed the very year after

that in which Bartholin wrote upon the lymphatics, at-

tributes to thofe veffels the office of carrying back to

the blood-veflels the lymph which had lubricated the

cavities of the body.

M. Nogue^, likewife, in a chapter where be men-
tions the name of Dr Gliffon, fpeaks of abforption by

the lymphatics. Hambergerus alfo feems to have had
this idea of their office ; And Frederic Hoffman has

expreffed the dotffrine of the lymphatics being abfor-

bents very completelyj in his Medic. Ration, fyflem,

lib. I. fed. 2. cap. 71 ,

This opinion of the lymphatics being a fyflem of

abforbents, has been adopted and fupported with addi-

tional arguments by Dr Hunter and Dr Monro; who,
befides (liowing the fallacy of the experiments brought

in favour of the common veins doing the office of ab-

forption, have advanced the following to prove that the

lymphatics perform if*

Firft, Their great analogy with the ladeals, with

tchich they agree in their coatSj^ in their valves, in their

manner of ramifying, in their paffage through the lym-

phatic or conglobate glands, and in their termination

in the thoracic dud, and in fhort in every circumflance

with regard to their ftrudure
;
and thence it is pro-

bable they alfo agree with them in their ufe* And as

the ladeals are known to begin from the furface of the

inteflines, and to be the abforbents of thefe parts, the

lymphatics may begin from the other caviries of the

body, and may abforb the fluids which had lubricated

thofe cavities.

Secondly, The paffage of the venereal, variolous,

and other poifons into the conflitution
; thefe poifons

Yol, III. S
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firft making an ulcer, and then being abforbed along
with the matter of the ulcer and infedting the whole
body. That in fuch cafes they are not abforbed by
the common veins, but by the lymphatics, appears from-

their inflaming thefc 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£f.

Thefe tw^o are the principal arguments by which the

doftrine of the lymphatics being a fyftem of abforbents

has been fupported. Experiments made by injections

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 likcwife brought in favour of this doCtrine,

but improperly
5 and being now given up by thofc who

advanced them, they need not be dwelt upon here.

But our experiments related above, furnifh another

argument in favour of the lymphatics being a fyftem ofab-

forbents
; for in thefe experiments,we have always found

the fluids contained in the different cavities of the body,

and that contained in the lymphatics exaCfly agreeing with

one another, in their tranfparency, in fheirconftftence,&c.

And in animals in health, we likewife found, when the

one jellied on being expofed to the air, the other did

fo too ; and in the animal reduced by low diet, where
the properties of the one were, altered, thofe of the

other were fo likewife, and exaCtly in the fame manner.

So that we now feem to have obtained as decifive an

argument in favour of abforption by lymphatics, as we
before had of that by the ladeals; for the laCfeals were

concluded abforbents from their being found to run

from the inteftines filled with a fluid fimilar to what

was in the cavity of the gut

;

fo we feem here to have

the fame reafon for believing that the lymphatics ab-

forb^



Chap.vill. ABSORPTION bt the LYMPH, 26?

forb from cavities, becaufe they are found to contain a

fluid exactly fimilar to what is obferved in thefe cavi-

ties
;
a ftrong argument that the fluid had palTed from

fuch cavities into thefe lymphatics by abforption.

Such^ then, feems to be the purpofe for which thd

lymphatic vcflels were provided, that is, to do the of-

fice of abforption, an offlce of the greatefl: importance

to the animal ; no wonder, therefore, that there fliould

be a fyftem fet apart for performing it, and not only in

man and quadrupeds, but alfo in birds, fifii, amphibious
animals, and perhaps even in infeds of the mofl per-

fed kind.

S 2 A SYSTEM
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SYSTEM O F ANATOM Y.

PART VII.

Gf the human nerves.

By THE LATE Dr ALEX. MONRO.

CHAP. I.

Gf the Nerves in General.

I,
I
^HE numerous turns which the carotid and ver*

i tebral arteries make before they pafs thro’ the

dura mater, thefe arteries having neither fwelling muf-

cles nor prelTure of the atmofphere to aflift the courfe

of the blood in them after they enter the fkull, and their

divifion into innumerable communicating branches in

the pia mater, and its procelTes, fhow, that the liquors

muffc move more flowly and equally in them than in

iiioft other parts of the body.

2. By the afTiftance of injedions and microfcopes,

the very minute branches of thefe vcfiels are difcover-

ed to go from the pia mater, into the cortex, cineri-

tioiis, or afliy- coloured part of the cerebrum, cerebel-

lum, and fpinal marrowj whereas we can only fee lon-

gitudinal velfels, without numerous ramifications or

reticular plexufes, in the white medullary fubftance of

thefe parts.

2. Tile ccntinulty of the cortex with the medulla of

the
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the encephalon and fpinal marrow is obfervable with the

naked eye, and is more diftinQly feen with the affift-

ance of a microfeope. ^

4. In diffecling the brain and cerebellum, we fee the

fmall beginnings of the medulla proceeding from the

cortex, and can trace its gradual increafe by the addi-

tion of more fuch white fubilance coming from the

cortex.

5. Both thefe fubftances are very fucculent; for be-

ing expofed to the air to dr 7, they lofe more of their

weight than molt other parts of the body do.

6. In feveral places we can obferve the medulla to

be compofed of fibres laid at each others Tides.

7.

The medullary fubftance is employed in forming the

white fibrous cords, which have now the name of nerves

appropriated to them. V/ithin the Ikull we fee the

nerves to be the medullary fubftance continued
; and

the fpinal marrow is all employed in forming nerves.

8. The common opinion concerning the rife of the

nerves, founded on a fuperficial infpe<3;ion of thofe

parts, is, that the nerves are propagated from that fide

of the encephalon, at which they go out of the fkull.

But it having been remarked, after a more ftrid in-

quiry, and preparing the parts by maceration in water,

that the medullary fibres deculTate or crofs each other

in fome parts of the medulla
; as for example, at the

corpus annulare, and beginning of the fpinal marrow

;

andpraftical obfervators having related feveral examples
of people whofc brain was hurt on one fide, while the

morbid fymptom, palfy, appeared on the other fide of
the body, of which I have feen fome inftances; and ex-
periments made on brutes having confirmed thcTe obfer-

vations, it has been thought, that the nerves had their

rife from that fide of the encephalon which is oppofite

to their egrefs from the fkull. It may, however, {fill

be faid, that this lad opinion is not fully demonfirated,
becaufe a decuflation in fome parts is not a proof that

it obtains univerfallyj and if there are examples of pal-

s
3 fy



Of the nerves. PartVIL27€>

fy of the fide oppofite to where the lefion of the brain

was, there are alfo others, where the injury done to the

brain and the palfy were both on the fame fide.

9. The nerves are compofed of a great many threads

lying parallel to each other, or nearly fo, at their exit

from the medulla.

This fibrous texture is evident at the origin of moft

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 fcarce perceive

them : but thefe threads, when looked at with a mi-

crofeope, appear each to be compofed of a great num-
ber 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

moft minute part of the body is fenfible, and that this

:snufi; depend on the nerves (which, all conjoined, would
not make a cord of an inch diameter) being divided in-

to branches or filaments to be difperfed through all

thefe minute parts, we muft be convinced, that the

nervous fibrils are very fmall. From the examination

of the minimum vifible, it is demonfirated, that each

fibre in the retina of the eye, or expanded optic nerve,

cannot exceed the fize of the 32,400th part of a hair.

1 1. The medullary fubflance, of which the nervous

fibrils are compofed, is very tender, and would not be

able to refift forces as the nerves are expofed to within

the bones, nor even the common force of the circula-

ting fluids, were not the pia mater and tunica arach-

noides continued upon them
;
the former giving them

firmnefs and ftrength, and the latter fiirnilhing a cel-

lular coat to connect the threads of the nerves, to let

them lie foft and moifi, and to fupport the veffels which

go with them.

It is this cellular fubflance that is cliflended when air

is forced through a blow-pipe thrufl into a nerve, and

^hat makes a nerve appear all fpongy, after being di-

nded wHh air till U dries ; the proper nervous hbrils

fhriveiling
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fliriyelHng fo In drying, that they fcarce can be obfer-

vcd.

12. Thefe coats (§ 11.) would not make the nerves

flrong enough to bear the ftretching and preflure they

are expofed to in their courfe to the different parts of

the body
;
and therefore, where the nerves go out at

the holes in the cranium and fpine, the dura mater is

generally wrapped clofely round them, to colled their

difgregated 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 Tides of the holes in the

bones through which they pafs.

1 3. The nervous cords, thus compofed of nervous

fibrils, cellular coat, pia and dura mater, have fuch nu-

merous blood-veffels, that after their arteries only are

injeded, the whole cord is tinged of the colour of the

injeded liquor; and if the injedion is puflied violently,

the cellular fubftanee of the nerves is at laft diftended

with it.

1 4. A nervous cord, fuch as has been juft now de-

feribed, has very little clafticity, compared with feveral

other parts of the body. When cut out of the body,

it does not become obfcrvably fhorter, while the blood-

veffels contrad three-eighihs of their length.

1 5. Nerves are generally lodged in a cellular or fatty

fubftanee, and have their courfe in the infterftices of

mufcles and other adive organs, where they are guard-

ed from preffure
;
but in feveral parts they are fo pla-

ced, as if it w^as intended that they fhould there fuff'er

the vibrating force of arteries, or the preffure of the

contrading fibres of mufcles.

1 6. The larger cords of the nerves divide into branch-

es as they go off to the different parts
;
the branches be-

ing fmaller than the trunk from which they come, and
making generally an acute angle where they feparate.

1 7. In feveral places, different nerves unite into one
S 4 cord,
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cord, which is commonly larger than any of the nerves

which form it.

18. Several nerves, particularly thofe which are diflri-

buted to the bowels, after fuch union, fuddenly form a

hard knot confiderably larger than all the nerves of

w'hich it is made. Thefe knots were called corpora olU

varia^ and are now generally named ganglions

1

9.

The ganglions have thicker coats, more numerous,
and larger blood-veflels, than the nerves ; fo that they

appear more red and mnfcular. On dilTei^ing the gan-

glions, fibres are fecn running longitudinally in their

axes, and other fibres are derived from their Tides in

an oblique, direclion to the longitudinal ones.

20. Gommonly numerous finall nerves, which con,

iuncily are not equal to the Tize of the ganglion, are

Tent out from it, but with a ftruclure no way different

from that of other nerves.

2 1. The nerves fent to the organs of the fenfes, lofe

there their firm coats, and terminate in a pulpy fub,

Ranee. The optic nerves are expanded. into the foft ten-

der W'ebs, the retinas. The auditory nerve has fcarce

the confiftence of mucus in the veflibulum, cochlea,

and femi-circiilar canals of each car. The papillae of
the nofe, tongue, and ildn, are very foft.

22. The nerves of mufcles can likewife be traced till

they feem to lofe their coats by becoming very foft
; from

which, and what we obferved of the fenfatory nerves

(§ 21.), there is reafon to conclude, that the inufcular

nerves are alfo pulpy at their terminations, which wc
cannot indeed profecute by diffeefion.

25. It W'ould feem neceffary that the extremities of the

nerves fnould continue in this foft flexible Rate, in or-

der to perform their functions right: for, in proportion

as parts become rigid and firm by age, or any other

caufe, they lofe of their fenfibility, and the motions are

more difficultly performed.

2/|. Tho* the fibres in a nervous coat are firmly con-

nested,
* See Vol. II. p. 63, and Monro on the Nervous Syflem, Tab.xx.

Jcr:i\ xxii. axiii.
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neiRed, 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 diftinfl:, and we have fo

much the power of moving the mufcles feparately, that,

if the nerves are principal agents into thefe two func-

tions, which 1 (hall endeavour to prove they are, we
have rcafon to believe that there is no union, confufion,

or immediate communication of the proper nervous fi-

brils, but that each fibre remains diilind from its ori-

gin to its termination.

25. Changes produced any way upon the coats of

the nprves, cannot, however, mifs to affedl the nervous

fibrils. The cellular fubffance may be too full of li-

quor, or may not fupply enough
;

the liquor may not

be of a due confiltence, or it may be preternaturally

obflru£ted and collected. The pia or dura mater may
be too tenfe, or too lax

;
their veffels may be obftruc-

ted
;

their proper nerves may be violently irritated, or

lofe their power of ailing; and a great many other fuch

changes may happen, which will not only occafiondif-

orders in particular nerves, but may be a caufe of the

fympathy fo frequently obferved among the nerves ;

which is fo necclfary to be attentively regarded in a

great many difeafes, in order to difeover their true ftate

and nature, that, without this knowledge, very dange-

rous miflakes in the pradice of phyfic and furgery may
be committed.

26. Many experiments and obfervations concur in

proving, that w^hen nerves are compreffed, cut, or any

other way deftroyed, the parts ferved by fuch nerves,

farther from the head or fpine than where the injuring

caufe has been applied, have their fenfations, motions,

and nourifhment weakened or loft
;
while no fuch ef-

feds are feen in the parts nearer to the origin of thofe

nerves : and in fuch experiments where the caufe im-

peding the nerves to exert themfelves could be remo-
ved, and the ftrudure of the nerves not injured, as

for example, when a ligature made upon a nerve and
ftopping its influence has been taken away, the motion
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and fenfatlon of the parts foon were reftored. From
which it would appear, that the nerves are principal

inftruments in our fenfations, motions, and nourifli-

mcnt
;
and that this influence of the nerves is not in-

herent in them, unlefs the communication between
thefe cords and their origin is preferved.

This conclufion is juft, notwithftandfng that fome-
times, upon cutting a nerve, the effects above-mention-

ed have been feit for a ftiort 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 mem-
ber

;
the want of whofe influence was felt no longer,

than till the habit was acquired of performing the func-

tions 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 effed 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

fecn by tying a thread tight round a tender twig of any

vegetable ; it decays.

27. Experiments and obfervations fhow, too, that

when pzni of the encephalon or fpinal marrow have

been irritated, comprelTcd, or deftroyed, the parts of

the body, whofe nerves had their origin from fuch af-

feded parts of the encephalon or fpinal marrow, be^

came convulfed, 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 in the parts to which thefe nerves were diftri,

buted, 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
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they are diftrlbuted to, depends on the influence which

they derive from the medulla enccphali and fpinalis.

28. Tho’ the fpinal marrow ha-s its own veffcls and

clneritious fubftance, which aflifts to form its medulla ;

yet a very large (hare of the medullary fubftance within

the fpine is derived from the encephalon, whofe me-
dulla oblongata defcends from the head; and the influ-

ence of the fpinal marrow on its nerves depends in a

great meafure bn this medulla oblongata of the head.

Hence an injury done to any part of the fpinal marrow,

immediately a|feds all the parts whofe nerves have their

origin below where the injuring caufe is applied. A
laxation of a vertebra in the loins makes the lower ex-

tremities foon paralytic
;
a tranfverfe fedion of the me-

dulla at the firft vertebra of the neck, foon puts an end
to life.

29. If fuch caufes produce conftantly fuch cfFeds

(§26, 2 7, 2 8.) in us and other creatures living in near-

ly the fame circumftances as we do, the conclufions

already made mult be good, notwithftanding ex-

amples 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 confiderable time

after their heads are cut off. We may be ignorant of

the particuUr circumftances requifite or neceftary to the

being or w'elhbeing of this or that particular creature j

and we may be unable to account for a great many
phenomena ;

but we muft believe our eyes in the exa-

mination of fads
;
and if w'e fee conftantly fuch confe-

quences from fuch adions, we cannot but conclude the

one to be the caufe and the other the eiFed. It w^ouid

be as unjuft to deny the conclufions made in the three

preceding articles, becaufe of the feemingly preterna-

tural phaenomena mentioned at the beginning of this,

as it would be to deny the necelTity of the circulation

gf the blood in us and moft quadrupeds, becaufe a
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frog can jump about, or a tortoife can walk long after

all the bowels of its thorax and abdomen are taken

out, or becaufe the different parts of a worm crawl af-

ter it has been cut into a great many pieces. It is there-

fore almoft univerfally allowed, that the nerves are

principal inftruments in our fenfations, motion, and
nourifliment ; and that the influence which they have

is communicated from their origin, the encephalon and
medulla fpinalis. But authors are far from agree-

ing about the manner in which this influence is com-
municated, or in what way nerves aO: to produce thefe

effeds.

30. Some alledge, that the nervous fibres are all folid

cords a6ling by elaflicity or vibration
;
others maintain,

that thofe fibres are fmall pipes conveying liquors, by

means of which their effefts are produced.

3 1 .The gentlemen, who think the nervous fibres folid,

raife feveral objedions to the other do<Srine
;
which I

fhall confider afterwards
;
and endeavour to fhow the

fiinefs of their own doftrine to account for the effedls

commonly obferved to be produced by the nerves.

The objeds of the fenfes plainly (fay they) make im-

pulfes on the nerves of the proper organs, which mull

fhake the nervous fibrils : and this vibration mufl: be

propagated along the whole cord to its other extremity

or origin, as happens in other tenfe ifrings ; and thefe

vibrations being differently modified, according to the

difference of the objeft, and its different application,

produce the different ideas we have of objects.

32. To this account of fenfation, it is objeded, firfl.

That nerves are unfit for vibrations, becaufe their ex-

tremities, where objects are applied to them, are quite

foft and pappy (§ 2 1 .), and therefore not fufceptible of

the vibrations luppofed
;
and if there could be any

little tremor made here by the impulfe of objeds, it

could not be continued along the nervous cord, be-

caufe the cellular fubltance by which each particular

fibre is conneded to the neighbouring ones (§ r. .)>
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and the fatty fubflance in which the nervous cord is

immerfed (§ 15.), would foon ftifle any fuch vibratory

motion.

A fecond objedion to this do£lrine is, That fuppo-

fing the nerves capable of vibrations by the impreflions

of objeds, thefe vibrations would not anfwer the de-

fign. For if what we know of other vibrating ftrings,

to wit, that their tone remains the fame, unlefs their

texture, length, or tenfion is altered, and that diffe-

rent fubflances ftriking them do no more than make
the found higher or lower ;

if thefe properties are to be

applied to nerves, then it will follow, that the fame
nerve would conftantly convey the fame idea, with no
other variety than of its being weaker and flronger,

whatever different objedts were applied to it
;

unlefs

we fuppofed the nerve changed in its texture, length,

or teniion, each time a different obje^l is appli* d ;

which, it is prefumed, nobody will undertake to prove

does happen.

Nay, gdly, If ever fuch a variety of vibrations could

be made, our fenfations would notwithftanding be con-

fufed and indiftind:; becaufe the tremulous nervous

fibre being firmly conneded and contiguous to feveral

other fibres of the fame cord, would neceffarily fhake

them too, by which we fhould have the notion of the

obje6l as applied at all the different parts where the ex-

tremities of thefe fibres terminate.

3g. In whatever way the favourers of the do6frinc

of folid nerves pleafe to apply the elalficity of nerves ro

the contraftion of mufcles, their adverfaries infill that

nerves are too weak to refifl fuch weights as the muf-

cles fuflain
j they would furely break, efpecially as they

are in a great meafure, if not wholely, deprived of their

ftrong coats before they come to the part of the mufcle

they are immediately to a£t upon (§ 22.)—The nerves

being found to have little or no clafticity to Ihorren

themfelves(§ i4.)fliows them altogether unfit for fuch

an office as this of contrading mufcles in the way pro-
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pofed of their a£ling by elafticity; and when a nerve is

viewed with a microfcope while the mufclcs it ferves

are in adlion, no contradion or motion is obfcrvcd in

it. -Nay, if they were elaflic, they would equally

exert their power of contracting 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.

As a further objection againfl: either motion or

fenfation being owing to the elallicity 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 (tronger, when the parts become firmer

and more rigid by age ; for then their elafticity is in-

creafed ; Whereas, on the contrary, it appears (§23.)
that then the fenfations are blunted, and mufcular con-

traction becomes lefs and weaker.

35. If the nerves were granted to be elaftic, and to

communicate a fpringy force to all the parts they are

diftributed to, they might appear neceflary in this view

to aflift the application of the nutritious particles of the

fluids to the Tides of the vcflels which thefe particles

were to repair ; and fo far might well enough account

for the fhare which nerves are thought to have in nu-

trition : But if we cannot make ufe of elafticity in the

other two functions, fenfation and motion, we muft

alfo endeavour to find out fome other way for the

nerves to aCt in nutrition j which will be done after-

wards.

36. Having thus ftated the reafons for and againfl:

the nerves aCting as fofid firings, let us likewife relate

the arguments for nerves being pipes, and the objec-

tions to this doClrinc.

A great argument of thofe who think the nerves to

be tubes conveying liquors, is the ftrong analogy of the

brain and nerves to other glands of the body and their

excretories, where a manifeft fecretion of liquor is

made in the glands, to be conveyed by the excretories

to the proper places in which it ought to be depofited t
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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

fibrous texture (§ 5.) and fucculent date of this medulla

(§6.) and its being wholly employed to form the nerves

(§ 7.) where the fibrous texture is evident (§ 9.) j
all thefe

things, fay they, confpire to fhow fuch a ffrong analogy

between thefe parts and the other glands of the body,

as carries a convidtion 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 objedlions are raifed to this argu-

ment in favour of liquor conveyed in the nerves from
the analogy of the glands. ly?, Other glands, it is faid,

have their excretories colleded into a few large pipes,

and not continued in fuch a great number of feparatc

pipes, as far as the places where the liquors are depofi-

ted
;
which laft mull be the cafe, if the nerves are the

excretories of the glandular brain, idly^ 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, ^dly^ If the nerves were
pipes, they would be fo fmall, that the attradion of the

liquors to their Tides would prevent that celerity in the

motion of the liquors, which is requifite to fenfaiions

and motions, ^thly^ If the nerves were pipes, they

would be cylindrical ones, and confequently not fubjed

to difeafes ; or at leaft we could have no comprehenfion

of the difeafes in them.

38. The anfwer to the iJl of thefe objedions is. That
there are other glands where there is a manifeft fecre-

tion, and in which the difpofition of the excretories is

in much the fame way as in the encephalon : the kid-

neys, for example, have a reticulated cortex of velTels,

from which the Euftachian or Bellinian medulla, con-

filling of longitudinal fibres and a few blood-veflels in

the fame diredion, proceeds ;
and this medulla is col-

Icded into ten, twelve^ or more papillse, each of wTdeh
I is
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IS formed of numerous fmalKeparate pipes, which fing-

ly difcharge the urine into the large membranous tubes

;

and thefe united form the pelvis. Upon comparing this

texture of the kidneys with that of the encephalon (§ 2 j

3, 4, 5 , 6, 7, 9 .) the analogy will be found very (trong.

59. In anf^^er to the 2d objedlion, in § 57. it is

granted, that mrcrofcopes, injeflions, and all the other

arts hitherto employed, have not fhown the cavities of

the nervous fibrils, or the liquors contained in them ;

and from what was faid (§ to )
of the fmallnefs of the

nervous fibrils, it is not to be cxpefted that ever they

fhould be feen. But fo long as fuch a number of little

animals can every hour be brought to the objedors, in

which they can as little demonflrate the velfels or con-

tained fluids, it will not be allowed to be conclufive

feafoning, that becaufe ocular demonftration cannot be

given of either the tubes or their contents, therefore

they do not exifl. For if we have any notion of an ani.

mal, it is its being an hydraulic machine, which has li-

quors moving in it as long as it has life. If, therefore,

fuch little animals have veffels and liquors which we can-

not fee, why may not fome of the vcflfels and liquors of

the human body be alfo invifible to us ?

Te avoid this anfwer to the objection, it is further ur-

ged, 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 them-

felves, either by a nerve’s fwelling when it is firmly tied

;

or that, however fubtle their fluids are, they might be

colleded in fome drops, at lead, when the cut end of a

nerve of a living animal is kept fome time in the ex-

haufled receiver of an air-pump. It is affirmed, that

neither did the tied nerve fwcll between the brain and

ligature, nor was there any liquor collected in the re-

ceiver of the air pump ;
from which it is concluded, that

there is no liquor in the nerves.

Some, who fay they have tried thefe experiments,

affirm, that in young animals the nerve does fwell

h above
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above the ligature, and that a liquor does drill out up-

on cutting a nerve.—Whether fwelling or liquor is

feen or is not feen in thefe experiments, no conclufion

for or againft a nefvous fluid can be made from them;

for the fwelling of the nerve after it is tied, or the eifluX

of liquors from its extremity, will never prove either

to be the effed of the fluid in the proper nervous fi-

brils, fo long as they might be occafioned by the liquors

in the larger veflels of the cellular fubftance of the

nerves ;
and if thefe fame veflfels of the coats of the

nerves do not difeover their liquors by thefe experi*

ments, it is far lefs to be expeded that the much more
fubtle nerves will difeover theirs.

40. The 3^/ objection to the dodrine of the brain

being a gland, and the nerves its excrerories, fuppofes

a more rapid motion neceflary in the fluid of the nerves

than what moft of the defenders of the nervous fluid

will now allow
;
and is afterwards to be confidered par-

ticularly in a more proper place.

41. The /\tb objedion being, That if nerves are ex-

cretories of a gland, they muff be cylindrical pipes, in

which no obltrudions or difeafes would happen
; but

fince we daily fee difeafes in the nerves, they mufl there-

fore not be fuch excretories. The anfwer is. That dif-

eafes happen often in the excretories of other glands,

as of the liver, kidneys, &c. notwithftanding their cy-

lindrical form, and their much fliorter and lefs expofed

courfe. When we confldcr the very tender fubllance

of the brain, the vaft complication of veflels there, the

prodigious fmallnefs of the pipes going out from it, the

many moving powers which the nerves are to undergo
the (hock of, and the many chances which the velTels,

membranes, and cellular fubftance accompanying the

nerves, have of being difordered, and then afFe<fting the

nervous fibrils, we have very great reafon to be furpri-

fed, that thefe cylindrical pipes are not much more fre-

quently put out of order, by too great or too fmall a

quantity of liquors
;
by too vifeid or too thin fluids

;
by

Vox.. III. T liquors
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liquors confifling of too mild and fluggifli particles, o/
of too acrid pungent ones

;
by too great or too little

motion given to the liquors
; by the diameters of the

pipes being too much ftraitened,or too much enlarged;-

and by a great many other varieties of circumftances

which might be thought capable of diflurbing the func-

tions of the nerves^ fuppofing them to be cylindrical

cxcretories of the gland, the brain.

42. The numerous veffels of the encephalon have

brought fome of the gentlemen who alfert the nerves to

be folid, to acknowledge, that there is a liquor fecreted

in the brain : but then they will not allow that this lU

quor is Tent out by the proper nervous fibrils, but that

it is poured into the cellular fubftance in which the

nerves lie, to keep them moift and fupple, and there’-

forc fit for exerting their elaftieity, vibration, &c. by

which, in their opinion, the effects commonly aferibed

to nerves are produced.

43.

' fiefides the obje^ions already mentioned (§ 32-,

33*) againft the nerves a<^ing as elaftic firings, this opi-

iiion has fome other difficulties which may be objeded

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 h-ere fup-

pofed ;
the liquors in the cells of the tela cellularis of

other parts are feparated from the little arteries which

are diflributed to thefe cells.

Further, it cannot be imagined, how a liquor fecre-

ted in the cortex of the brain fhould make its way thro*"

the medulla, to come out into the cellular membranes

on the furface of that medulla.

Laftly^ A very fimple experiment, of Inje£ling wa-

ter by the artery of any member, and thereby filling

the cellular fubftance of the nerves of that member,

fhows evidently, that the liquor of the cellular fubftance

of the nerves has the fame fountain as the liqnor has in

the tela cellularis any where clfe,that is, from the little

arteries difperfed upon it.

4^. The
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44. The dodrine of a fluid in the nerves, is not only

thus fupportcd by the analogy of the brairi and nerves

to the other glands and their excretbries, but thbfe who
maintain this doftrine mention an experiment which

they think diredtiy proves a fluid in the nerves. It is

this : After opening the thorax of a living dog, catch

hold of and prefs one or both the phrenic nerves with

the fingers^ the diaphragm immediately ceafes to con-

tradl
;
ceafe to coniprefs the nerves, and the mufcle acts

again: a fecond time, lay hold of the nerve or nerves

fotne way above the diaphragm^ its motion flops. Keep
firm the hold of the nerve, and with the fingers of the

other hand (trip it down from the fingers which make
the compreffion towards the diaphragm, and it again

contracts : a repetition of this part of the experiment

three or four times, is always attended with the fame

effects
;
but it then contracts no more, flrip as you wil4

unlefs you remove the preflure to take hold of the

nerves above the place firfl pinched
;
when the mufcle

may again be made to contract:, by (tripping the nerve

down towards it. This experiment 1 have done with

the fuccefs here mentioned. Let any one try if he can
imagine any other reafonable account of thefe appear-

ances, than that the preflure by the fingers flopped the

courfe of a fluid in the nerve; that fo much of this fluid

as remained in the nerve, betwixt the fingers and dia-

phragm, was forced into that mufcle by (tripping; and
when it was all preflfed away, the fingers above prevent-

ing a fupply, the mufcle contrafled no more till the fin**

gers were removed, and a fre(h flow by that means was
received from the fpinal marrow, or from that part of

the nerve which had not yet been fo (tripped.

It has been objected to the conclufions from this ex-

periment, 1. That the diaphragm is fet in motion by
(tripping the nerve from, as well as towards, this mufcle;

and this may be well expected
;

for a liquor in fuch

fmall pipes hindered to flow backwards by ligature,

pinching fingers, or even the flow of their liquors from
T 2 the
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the fountain, will regurgitate forwards with velocity

when preffcd backwards. We fee it happen in the (talks

of tender fucculent plants.

2. It is faid, that mufcles ceafe to a£t when their

veins are tied, as well us when their arteries or nerves

are tied or cut, but that mufcles continue to a6l when
their veins are cut

:

by which it would appear, that the

overloading of the veffels is an impediment to the ac-

tion of mufcles
; and therefore the ceafing of their

adlion, w’hen their arteries or nerves arc tied or cut,

may alfo be owing to the liquor in the branches of

thefe pipes of mulcles (fagnating when it is not pro-

pelled by the flow of more liquor from their trunks,

and not to any influence or moving power, which now
ccafes to be conveyed to them.

It is to be obferved, in making the experiments juft

now mentioned, that the contradion of the mufcles

ceafes fooneft when the nerves, and lateft when the

veins are tied. That when,veins are tied, not only

are the veftels overloaded, but all the cellular fubftance

of the mufcles is filled with coagulated 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 contradion of the

mufcles feems to depend on very different caufes, ta

wit, a deprivation of neceflary liquors in the one, and
a redundancy of fuperfluous blood in the other. An
elaflic flick may be deprived of its elaflicity, by being

made either too dry or too wet.

45. Some gentlemen, convinced of the reafonablc-

nefs of the fecretion of a liquor in the brain to be fent

out by the nerves, but not comprehending how a fluid

could have fuch a rapid retrograde motion as they

imagined was nceeflary for conveying the impreflions

of objeds made on the extremities of nerves to thefen-

forium, 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
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organs of the fenfes, to convey the vibrations comma -

jiicated from objeds to the fenforiam.

46. To this opinion (§45 ) the objeclions againfl

the fenfatory nerves acting by vibration (§ 32.) maybe
madej and there is fo little reafon to fufped any differ-

fence in the texture of the different parts of the brain

or nerves, that, on the contrary, the ftru^iure is every

where fimilar, and branches of the fame nerve often

ferve both for fenfation and motion.

How little neccffity 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 necefTary, gave alfo rile to

another divifion of the nerves, into arcerious or ef-

fluent, and venous or refluent. It; was faid, that muf-

cular motion and nutrition depended on the arterious

nerves
; and that the fenfations depended on an acce-

lerated motion of the nervous fluid towards the brain,

by the imprcfllons which the objeds of the fenfes make
upon the venous nerves. By this fuppofition, the ab-

furdity of rapid fluxes and refluxes in the fame canal

was prevented
;
and an advantage was thought to be

gained by it, of faving too great a wafteof the fluid of

the nerves, which otherwife the encephalon and fpinal

marrow could not fupply in fufficient quantity to an-

fwer ail the exigencies of life.

48. To this opinion (§ 47.) it has been objecled, ly?.

That there is no example in the body, of a fecreted li-

quor being returned 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. 2dlyy There is no occafion 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 neceflary of it in the common fundions of life,

^dlyy If the fluid of the nerves was to be thus kept in

31 perpetual circulation, it would foon become too acrid

T 5
'

for
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for continuing with fafety in fuch fenfible tender vefiel^

as the brain and nerves are compofed of. ^thly^ This
hypothecs will not anfwer the defign for which it was
propofed : for though the momentary application of an
objed might caufe an acceleration in the fluid of venous
nerves, yet if the object was kept applied to the nerves,

it would ftop*their fluid, fo that it could not go fore-

ward to the brain ; and therefore, according to this

dodrine, w^e fhoiild be fenfible of no objeds, except

thofe whofe application to the organs of the fenfes was
momentary.

49. Let us now, fuppofe it probable, that the ence-

phalon 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 nccelTary to in-

quire what kind of liquor this is, and how it moves,

in order to determine how well its nature and motioa
are fitted for performing what is expeded from it.

50. The liquor of the nerves has been fancied by
fomc 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 irritate and deftroy the parts of

the body which they are applied to, we cannot con-

ceive how the brain can feparate, or the nerves could

bear any thing of fuch an acrid nature. This tender-

nefs and ienfibllity of thefe organs muft hinder us ah-

folutely from fuppofing that the liquor of the nerves

can be acrid or pungent, or cf the nature of fpirit of

wine, hartffiorn, &c.

31. Some have imagined the liquor of the nerves

to be capable of vaft explofion like gun-powder, or of

violent fiidden rarefadion like air, or of ftrong ebulli-

tion like boiling- water, or the mixture of acids with

alkaline liquors. But as the mafs of blood from which

this fluid is derived, is not poflefTed of any fuch pro-

perties, we cannot fuppofe the blood to furniffi what it

has not in itfclf. Befides, all ffiefe operations are to^
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violent for the brain or nerves to bear ; and when once

they are begun, they are not fo quickly controlled or

retrained, as experience teaches us the nerves can be

made to ceafe from afting.

52. We are not fufficiently acquainted with the pro-

perties of an asther, or eledrical effluvia, pervading

every thing, to apply them juftly in the animal oeco-

nomy; and it is as difflcult to conceive how they

fiiould be retained or conducted in a long nervous

cord. Thefe are difficulties not to be furmounted.

53. The fureft way of judging what kind of liquor

this of the nerves muff be, is to examine the liquors

of fimilar parts of the body. All the glands feparate

liquors from the blood much thinner than the com-
pound mafs itfelf

;
fuch is the liquor poured into the

cavity of the abdomen, thorax, ventricles of the brain,

the faliva, pancreatic juice, lymph, &c. <Wherever
there is occafion for fecrcted liquors being thick and

vifeid, in order to anfwer better the ufes they are in-

tended for, nature has provided refervoirs for them to

flagnate in, where their thinner parts may be carried

off by the numerous abforbent veins difperfed on the

Tides 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 imme-

diately fecreted, it is thin and watery, as appears from

the application of Rernutatories, &c. The cerumen
of the ears is of a watery confiftence when juft fquee-

zing out. The mucus of the alimentary canal grows

thick in the lacunas. Tho bile in the hepatic dudl has

little more confiftence than lymph
;

that in the gall-

Idadder is vifeid and ftrong. The urine is much more
watery as it flows from the kidneys, than when it is

excreted from the bladder. The feed is thin as it

comes from the tefticles, and is conco(fted in the vcfi-

culse feminales, &c.

54. Hence (§ 53.) we may fafely conclude, that a

thin liquor is fecrcted in the cortex cncephali and fpinal

.
T 4 mar«
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marrow
;
and feeing the thinnefs of fecreted liquors is

generally, as the divifions of the veffels, into fmali

fubtle branches, and that the ramifications within the

ftuil are almoll: infinitely fubtle, the liquor fecreted in

the encephalon may be determined to be among the

finefl; or thinneft fluids.

55. Seeing alfo that we can obferve no large refers

voir, where the liquor fecerned in the cortical fub-

flance is depofited, to have its finer parts taken olf, we
have reafon to think that it goes forward into the

nerves in the fame condition in which it is fecerned.

56. By fine or fubtle animal liquors, is meant no
more than thofe which are very fluid, and which feeni

to confift of a large proportion of watery particles, and

a Icfler one of the oily, faline, and terreflrious par-

ticles. Some of the liquors which we can have in fuf-

ficient quantity to make experiments with, are fo fluid,

and have fo little vifcidity or cohefion of parts, that

when laid upon a piece of clean mirror, they evaporate

without leaving a (tain. Such is the liquor oozing out

from the furface of the pleura, the lymph, and fcveral

others.

If then thefe liquors, which are fubjed to our exa-

mination, the fecerning veflels of which are fo large

that we can fee them, have fuch a fmali cohefion of

parts, it might not be unreafonable to fay, that the li-

quor of the nerves is as much more fine and fluid than

Ivmph as the veffels feparating it are frnaller
; and there-

fore that the fluid of the nerves is a defecated water,

with a very fmali proportion of the other principles ex-

tremely fubtilized.

57. Two experiments are faid to contradi<S: this opi-

nion of the liquor of the nerves being fo fluid and

fubtle. One is, that upon cutting the cauda equina of

a living animal, a liquor as vifeid as the white of an

egg drops our. The other is, that a wounded nerve

yields a glairy fanies. But thefe do not appear to be

the proper fluid of the nerves , fince it is evident, that

what



Chap. 1 . Of the NERVES. 289

what is difcbargcd in both thefe cafes comes out of the

cellular fubHance involving the nervous fibrils.

58. Confidering how many experiments make it

evident, that there is a conftant uninterrupted ftream of

liquors fiowing through all the canala of animals, which

convey liquors compofed of particles fmaller than the

diameter of their canal, which is always the cafe of the

nerves in a natural Rate, it is furprifing how it ever

could be thought, that the liquid of the nerves fhould

be obliged to flow from the brain to each mufcle the

moment we will
;
or that this liquor fliould flow back

with the like fwiftnefs from the extremity of each

nerve, to which an objedl of fenfation is applied. The
nerves, as well as the other excretories of the glands,

always are full of liquor
;

the degree of diRention of

the canals not being at all times alike even in a found

Rate. But this happens without inconvenience, as the

fides of the canals have a power to accommodate
themfelves to the prefent quantity, unlefs it is very

much above or below the natural Randard
j

in both

which cafes difeafes enfue.

59. The motion of the fluid in the nerves is there-

fore not only conRant,but it is alfo equal, or nearly fo:

for though the blood in the larger arteries is moved
unequally by the unequal forces, the contraction of the

ventricle of the heart, and the weaker power, the fy-

Role of the arteries; yet the difference between thefe

two moving powers comes to be lefs and iefs percep-

tible as the arteries divide into fmaller branches
;
be-

caufe of the numerous refiRances which the liquors

meet with, and becaufe the canals they move in become
larger, till in the very fmall arterlous branches there is

no fenfibie difference in the velocity of the liquors from
the eflfedl of the heart or arteries. The motion of the

fluids muR Rill be more equal in the excretories of

glands, and particularly in thofe where the veffels have
divided into very minute branches, and the liquors have
no other propelling force but the heart and arteries.
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(fee §T.); therefore the nervous fluid moves conflantly,

equally, and flowly, unlefs when its courfe is altered by
the influence of the mind, or by the prefTure of fome
neighbouring a£live organ.

6o. As there is neither proof nor probability of the

valves fuppofed by fome in nerves, we are not to aflfume

them in accounting for any phenomena.
6 r . We have not, and perhaps cannot have, any idea

of the manner in which mind and body a£l: upon each

other
;
but if we allow that the one is afte^fled by the

other, which none deny, and that the fluid of the nerves

(whatever name people pleafe to give it) is a principal

inftrument which the mind makes ufe of to influence

the adions of the body, or to inform itfcif of the im-

preflions made on the body, we muff allow that the

mind can direft this inftrument differently, particularly

as to quantity and celerity, though we muft remain ig-

norant of the manner how many phenomena depend-

ing on this connexion of mind and body are produced.

Thus we would in vain attempt to account for animals

continuing, after their heads were (truck off or their

hearts were cut out, to perform aftions begun before

theyfuffered 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 en-

cephalon and fpinal marrow, in each of the proper ner-

vous fibres, except when the motion is changed by
Ibme accfffory caufe, fuch as the mind, preffure of

other parts, &c.; and let us examine how well fuch a

fuppofition will agree with the phenomena of the three

great fun^ions, nutrition, fenfation, and mufcular mo-
tion, which the nerves are principal inftruments of.

63. In genera], we may fay, that nerves can carry

fluids to the moft minute part of the body, to fupply

what is wafted in any of the folids* j that the impreflion

made
* However plaufible the above might appear to the Author ani

' iome



made by the objedls of the fenfes on the very foft pulpy

extremities of the nerves of the organs of the fenfes,

mufl make fuch a flop in the equal-flowing nervous

fluid, as mufl inflantaneoufly be perceptible at the foun*

tain-head from which the pipes afteded arife
; that the

conflant flow of the liquor of the nerves into the cavi-

ties of the mufcular fibrillse, occafions the natural con^

tradion of the mufcles, by the as conflant nifus it makes
to increafe the tranfverfe and to fliorten the longitudi-

nal diameter 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 mufeu^

lar fibres it pleafes, to account for the voluntary ftrong

action of the mufcles.

64. But fincc fuch a fuperficial account would not

be fati^faclory, it will be expeded, that the principal

phenomena of thefe three fund;ions flmuld be explain-

ed by the means of fuch a fluid as has been fuppofed,

and that the feveral objed:ions againfl this dodrine

fhould be anfwered : let us attempt this
;
and where we

cannot extricate ourfelves from difficulties which may
be thrown in, let us honcflly acknowledge ignorance.

65. If water, with a very fmall proportion of oils

and falts from the earth, proves a fit nourifhment for

vegetables, fuch a liquor as the fluid of the nerves has

been deferibed (§ 56.) may not be unfit for repairing

the wafte in animals.

The flow continual motion of this nervous fluid

(§58*

fome of his cotemporaries, it is not agreeable to the opinion of many
pf the later phyfiologifts, particularly to the prefent Profeffor Monro,
who appears to prove beyond a doubt, that nutrition is performed

by means of the arteries. After giving his arguments in favour of
this doctrine, he concludes thus : “ Upon the w’hole, I apprehend

there are few points in phyfiology fo clear as,

I • the arteries prepare and diredly fecrete the nourifhment in

aJbJrargans.

2. That the nerves do not contain nor condudthe nounfhment,

but by enabling the arteries to ad properly, contribute indiredly t#

putiitkn.’* See Obfervations on the Nervous Syftem, p. 78,
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(§ 5^9 59’) minute parts of the body (§ lo.)

is well enough calculated to fupply the particles that are

conftantly worn off from the folids by the circulation of
the liquors and neceffary adions of life.

5,. 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 larger encephalon and fpeedier growth it

has.

A palfy and atrophy of the members generally

accompanying each other, (how, that nourifhment, fen-

fation, and motion, depend on the fame caufe.

*. It was faid (§ 26.), that the nerves were principal

inftruments in nutrition : it was not affirmed, that they

were the foie inftruments
;
and therefore an atrophy

may proceed from the compreflion or other lefion of an

artery, without being an objedion to the dodriae here

laid down.

66. a. All objeds of fenfe, when applied to their prov

per organs, afl by impulfe
;
and this aftion is capable

of being increafed by increafing the impelling force.

In tangible objeds, that it is clearly evident ; the clofer

they are preffed to a certain degree, the more diftin6l

perception enfues. Odorous particles need the affift-

ance of air moved rapidly to affect our nofe : fapid fub-

ftances, that are fcarce fufficient to give us an idea of

their tafte by their own weight, are affifted by the pref-

fure of the tongue upon the palate: the rays of light

collcdcd drive light bodies before them : found com-
municates a vibration to all bodies in harmonic propor-

tion with it.

The impulfes made thus by any of thefe objects on
the foft pulpy nerves (§ 2 i.), which are full of liquor,

prefs their Tides or extremities, and their liquor is hin-

dered to flow fo freely as it did. The canals being all

full (§ 58.) this refiftance muft inftantaneoufl*affi^

the whole column of fluids in the canals that arr pref-

fed, and their origins, and have the fame effc£l as if the

impulfe
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impulfe had been made upon the origin itfelf. To if-

luftrate 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 fcnfible of reliftance or a

pufh backwards, the moment any one flops the orifice

of the pipe, or clofes the Tides of it with his fingers.

This impulfe made on the nerves, and thus communi-
cated to their origin, varies according to the flrength or

weaknefs, the quicknefs or flowners,the continuance or

fpeedy removal, the uniformity or irregularity, the con-

ftancy or alternation, with which objeds are ap-

plied to the nerves.

b. Whenever any objecl is regularly applied with due

force to a nerve rightly difpofed to be imprelfed by it,

and is communicated, as juft now explained, to the fen-

forium, it gives a true and juft idea of the objed to the

mind.

c. The various kinds of impulfes which the different

claffes of objedls make, occafion in animals, which

ought to have accurate perceptions of each object, a ne-

ceffity of having the different organs of the fenfes vari-

oully modified, fo that the feveral impulfes may be re-

gularly applied to the nerves in each organ
; or, in other

words, we muft have different organs of the fenfes fit-

ted to the different claffes of objeds.

d* As the objects have one common property of im-

pulfe, fo all the organs have moft of the properties of

the organ of touching in common with the papillae of

the fkin. In the nofe and tongue this is evident : in

fome operations of the eyes, we can alfo perceive this

as we may likewife do in fome cafes where matter is

colle6;ed in the internal ear.

e, Thefc properties common to the different obje6ls

and organs, occafion frequently uncommon effeds in

the application of an pbjed to an organ proper to ano-

ther objed of fenfation : for fometimes we have the

fame idea as if the objed had been applied to its own
proper organ

\
at other times the objed is as it were

changed.



394 the nerves. Part VIL
#

changed, and we have the Idea as if the organ had had
its own proper objed applied to it. Thus, for example^
light is the proper objc<^ to be applied to the eye, to

^ivc us an idea of colours
;
yet when all light is ex-

cluded from the eyes, an idea of light and colours may
be excited in us by coughing, fncezing, rubbing or

Itriking the eye-ball.——A cane vibrating, fo as not to

excite found perceptible to the ear, applied to the teeth,

raifes a Ifrong idea of found; as a little infect creeping

in the meatus auditorius alfo does. The fingers applied

to two rough furfaces, rubbing on each other, are fen-

fible of the found they make
;
furgeons oY any practice

in the cure of fradlured bones can bear witnefs to the

truth of this.-—*—The fingers dipped in acid and feve-

ral other acrid liquors, have a fenfation very like to ta-

fling.——Smelling and lading, every body knows, are

fubfervient and affiding to each other. From fuch ex-

amples we have further proof of one general caufe of

our fenfations^ to wit, ifnpulfe from the objeds; 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 effed of another, if the im-

pulfes of the different objeds could be regularly applied

to each.——Hence light and found may affed infeds

and other animals that have not eyes or ears.

yi If the impulfe ofan objed is applied with due force,

but irregularly, a confufed idea of the objed is raifed.

Diftant objeds are confufed to myopes, as very near

ones are to prejfbyt

g. If the application of the impulfe is regular, but the

force with which it is applied too weak, our perception

of the objed is too faint.. One may whifper fo low as

not to be heard.

h. If the application of objeds is too violent, and

there is any danger of the tender organs of our fenfes

being hurt ordeftroyed, an uneafy fenfation we c^Wpain

is raifed, whatever the organ thus injured is. The ob-

jcd of feeling affeds every organ : thus preflure, flretch-

2 ing,
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ing, cutting, pricking, acrid falts, pungent oils, great

heat, violent cold, &c. occafion pain, where-ever they

are applied. Befides, every particular organ can be af*

feded with pain by the too violent application of its

own proper objed- Too much light pains the eyes ;

very loud found ftuns the ears
;
very odorous bodies

and too fapid objeQs hurt the nofe and tongue. A
pretty fure proof this, that the obj.c£l:s of our fcnfes all

a£l:, and that the organs are all impreffed, in nearly the

fame way.

i. Since a middle impulfe, neither too fmall nor too

great, is neceflary for a clear perception of objects, we
would often be in danger of not diflinguifhing them, if

we were not fubjeded to another law, to wit, that nume-
rous impulfes made at once, or in a quick fucceflion to

each other, incrcafe our perceptions of objeds. Thus,

fuch found as would not be heard on a mountain-top^

will be di(lin£dy heard in a wainfcotted chamber.-:

We feel much more clearly a tangible objedl when our
finger is drawn alongft it than when applied with the

fame force, but by a fmgle prelTure upon it.—^We
make repeated applications of odorous and fapid ob-

jeds, when we wilh to fmell or tafte accurately.

The end of a burning flick appears much more lu-

minous when quickly whirled in a circle than when at

reft.

Whenever the uneafy fenfation, painj is raifed

by the too ftrong application of objedls, a fort of ne-

ceflity is as it were impofed upon the mind, to endea-

vour to get free of the injuring caufe, by either with-*

drawing the grieved part of the body from it, as one
retires bis hand when his finger is pricked or burnt

j

or the injuring caufe is endeavoured to be forced from
the body, as a tencfinus excites the contraction which
pufhes acrid fceccs out of the reClum. In both thefc

operations, a convulfive contraction is immediately

made in the lefed part, or in the neighbourhood of it;

and if the irritation is very ftrong or permanent, the

greater
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greater part of the nervous fyfteni becomes affected in

that fpaimodic or convulhve way.“Is it this neceflity

v^hich obliges the mind to exert herfelf in refpiratiorij

or in the action of the heart, when the kings or heart

are gorged with blood? or the iris to contraO: the pu-
pil, when the eye is expofed to ftrong light ? or fnee-

zing to be performed when the nofe is tickled ?—-Will not a ftimulus of any nerve more readily af-

feft thofe with which it is any where conne6:ed than

the other nerves of the body? May not this fympa-
thy ferve as a monitor of the mind rather to employ the

organs furniflied with nerves thus connefted, to affiff

in freeing her of any uneafy fenfation, than to make
ufe of any other organs ? Will not this in fome
meafure account for many falutary operations performed

in the body, before experience has taught us the func-

tions of the organs performing them ?

This nifus of the mind to free the body of is

in danger of being hurtful, may ferve to explain the

phsenomena of a great many difeafes, when w'e are

acquainted with the diffribution of the particular nerves;

and from this we can underhand the operation of me-
dicines that ftimulate

;
and may learn how, by exci-

ting a fliarp, but momentary pain, we may free the

body of another pain that would be more durable
5

and that, by having it thus in our po\iver to determine

a flow of the liquor of the nerves to any particular part,

for the benefit 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 a pain giving caufe is very violent or long con-

tinued, it deflroys the organs either irrecoverably, or

puts them fo much out of order, that they only gra-

dually recover. People have been made blind or deaf

for all their lives after a violent effect 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 un-

fit to fee or hear for a confiderable time. I would ex-
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plain 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 ex-

plicated and made firm by thefe juices : A firider liga-

ture would diforder the ftrudure 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 opera*^

tion of an aneurifin, may ceafe for fome time^ but be
afterwards recovered.

67. (1.) In applying the fluid of the nerves to the ac-^

tion of mufcles, it was faid, that the natural or invo-

luntary contradlion 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 fliortening their axes

;

and
that voluntary contradion was owing to a greater

quantity of that nervous liquor determined towards the

mufcle to be put in adion, and poured with greater

momentum into the mufcular fibrils, by the power of
the mind willing to make fuch a inufcle to ad, or

obliged to do it by an irritating pain- giving caufe

($ 66 . 1)
^

•

(2.) Some objed 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 fiate of contradion, which they are not

;

and if

there is a paflfage from the fibrils, the liquor would flow

out as fafl; as it was throwm in ; and therefore no di«

ftention of the fibres, or contradion of the mufcles,

could, be made.

(3.) In anfwer to this objedion, it is obferved, that

notwithftanding the evident outlet from the arteries in-

to the veins, yet the arteries are diftended by the fy-

ftole of the heart, or any other caufe increafing the mo-
mentum of the blood.

(4.) It has been alfo objeded to § i. that, if it was
VoT. III. U (rue.
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true, the volume of the mufcle in contradlon neceffa-

rily would be confiderably increafed by fo much liquor

poured into its fibrils
; whereas it does not appear, by

any experiment, that the volume of a mufcle is increa-

fed by its being put into adion.

(5.) To this it has beei> anfwered, 1. That when the

axes of muTcular fibres are fhortened, and their tranf-

verfe diameters are enlarged, the capacities of their

fibres, and confequentiy their volume, may not be
changed, the diminution one way balancing the in-

creafe in the other. 2. That the fpaces between the

mufcular fibres are fufficient to lodge thefe fibres when
they fwell during the contradion 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 compreflion which the larger vefiels of mufcles,

which run in thofe fpaces, fuffer during the adion of

the mufcle
;

it is fo great as to drive the blood in the,

veins with a remarkable accelerated velocity.

(6.) Another objedion to the adion of mufcles be-

ing owing to the influx of a fluid into their fibrils is.

That mufcular fibres are diftradile, or capable of be-

ing ftretched
;
and therefore, when a fluid is poured

into their hollow fibrils, they would be ftretched lon-

gitudinally, as weH as have their tranfvefe diameters

increafed
;

that is, a mufcle would become longer, as

well as thicker, when it is put into adion
;
whereas it

is certainly known that a mufcle is fhortened while it

ads.

(7.) In anfwer to this it has been remarked. That

though mufcular fibrils are diftradile, yet they will not

yield to or be ftretched 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

iBufl likewife be obferved, that^gradually as any body

is ftretched, its refiftance to the ftretching force incrca-

fes. A rope may be ftretched to a certain length by a

pound
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pound weight appended to it, which would require two

pounds to ftrctch it very little further
;
and therefore

the general obfervation of animal fibres being diftrac-

tile, cannot be a reafonable objedion to the account of

mufcular motion above-mentioned, unlefs a proof is

brought, that the force which the liquid of the nerves

mufl exert upon each fibre of a mufcle, in order to

make it ad, is capable of diflrading or ftretching the

fibres
;
which has not yet been attempted to be pro-

ved. 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 diflradion with-

out danger of a folution of continuity.

(8.) Mufcles ceafing to ad when their arteries are

tied or cut, and being brought into motion by injed-

ing .liquors into the arteries even of a dead animal, has

been mentioned as objedions to the nervous influence

caufing their contradions.

To the firfl of thefe experiments it may be anfwered.

That the tying or cutting of the nerves fooner produces

the effed of making the contradion ceafe, than flop-
’

ping the influx of the arterious blood does
;
and it will

be univerfally allowed, that the influx of blood into

mufcles is neceflfary for performing their fundions

right.

Whoever obferves the motion which injeding water,

or any other liquor, into the arteries of a dead animal,

caufes in its mufcles, will not compare it to what con-

tradion, whether voluntary or excited by irritation, he
may fee in a living one.

(9.) If mufcular motion depends on the influx of the

nervous liquid, the inftantaneous contradion of a muf-
cle, when ibe mind wills to make it ad, will be ealily

underftood from the nerves being always full of their

liquor (§58, 66, a,)

(10.) If either the nerves of any mufcle do not fur-

nifh a fufficient quantity of their liquor, or if the fibres

of a mufcle become too cafily diftradile, fuch a mufcle

will be unadive or paralytic.

U2
^

(iiOIf
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(il.) If too great a quantity of the liquor of the
nerves is determined ro_a mufcle or mufcles, by any
caufe which the mind cannot command, fuch mufcle
or mufcles will be convulfed.

(i2.) If the motion of the liquid of the nerves is not
uniform, but by difeafe becomes irregular, an alter-

nate relaxation and CGntrad:ion of mufcles may be the

confequcnce. Hence trembling palfies, chorea Sancll

Viti, &c. Hence alfo the convulfive tremors which
animals have when they lofe much blood.

(13.) Though the nerves may not furnifh fo much
liquor as may be fufficient to make mufcles comradt
with flrength enough to overcome the refiftances to

their adions, yet there may be a fufficient quantity of

liquor in the nerves to allow the Impreffions of objeds

to be conveyed to the fenforium. This may be one
caufe of a member’s being fometimes fenfible after k
cannot be moved. ^

(14.) Unlefs the liquor of the nerves acquires fome
energy in the brain, which we have no reafon to think

the circulation of the fluids in the veflfels can give it, or

unlefs it has other properties than what we can difeo-

ver in it, or unlefs there is an agent regulating its mo-
mentum and courfe to different parts which we are not

confeious of
;

if fome of thefe, 1 fay, do not obtain, the

adion of the heart continuing of equal force to propel

our liquors, notwithftanding all the refiftances that are

to it, is not to be explained.

(15.) All mufcles, but efpecially the heart, continue

to conirad in an irregular way, after they are cut away
from the animal to whom they belonged ; which may
be owing to the liquors continuing to flow in the fmall

veffels, and being poured irregularly into the mufcular

fibrillse.

(16.) It is faid, that a mufcle cut out of the body
continues fome time to be capable of contradion

;

whereas by tying its arteries or nerves, while it is other-

wife entire in the body, it lofes its coiitrading power,

w’hich



Chap. I; Of the NERVES. jot

which therefore does not depend on thefe organs, the

arteries or nerves.

The lofs of the power of a£ling when the arteries or

nerves are tied while the mufcle is in the body, is de-

nied by fome who made the, trial ; and it liight be ex-

pelled that the motion of a mufcle would be more con-

fpicuous where there is no refiftance to it, as is the cafe

when it is cut away from all the parts it is conneded
with, than when its connedion remains with parts re-

filling its contradile efforts.

(17.) After the heart, or any other mufcle cut away
from an animal, has ceafed to contrad, its contradioa

may again be rellored, by breathing upon it, or prick-

ing it with any lharp inftrumenf. Thar heat or prick-

ing fliould, by their Itimulus (§ 66, i.) occafion con-

tradion in a living creature, may be undcrltood
;
but

liow they Ihould have the fame effed in a mufcle fepa-

rated from an animal, I know not.

68. Some have thought the ganglions of nerves

(§ 18, 19, 20.) to be glandular, and to perform a fecre-

tion. 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 offered 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 thefe means to increafe the mumber of

nervous branches. 2. To make nerves come conve-

niently by different diredions to the parts to which they

l)elong. 3. To re- unite fevcral fmall nervous fibres in-

to one large nerve.—Since no proof is brought that

thefe three things cannot be done without the interpo-

fition of a ganglion, but on the contrary we fee them
performed where there are no ganglions, we mull con-
tinue to,acknowledge ignorance concerning the ufes of
thefe knots, the ganglions.

' U 3 CHAP.
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CHAP. n.

Of the Particular Nerves.

I
T is generally faid, that there are 40 pair of nerves

in all; of which 10 come out from the encephalon,

and the other 30 have their origin from the fpinal mar-

row.

Of the ten pair of nerves which come from the en-

cephalon*, the firll is the olfadory^ which long had the

name of the mamillary prccejfes of the brain,' becaufe

in the brutes, qow^s and fheep, w^hich were moft com-
monly dilfedled 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 being

large, where it begins to be ftretched out, and gra-

dually becoming fmaller as it approaches the cribriform

bone, w^as imagined to refemble a nipple. Thofe who
miftook the ventricles for part of the nerves, obfcrving

the cavity in them full of liquor, concluded, that thefe

olfadory nerves ferved to convey the fuperfluous moi-

flure of the brain to the holes of the ethmoid bone
through which it paffed into the nofe. But in man, the

ventricles of whofe brain are not thus extended for-

wards, thefe nerves are fmall, long, and without any
cavity, 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, which have each a depreffion made for

lodging them, the human olfadory nerves become lar-

ger, till they are extended to the cribriform bone

;

where

* For a fuller defeription with Egures of the origin of the nerves,

fee Soemmerring de orig. nervor.
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where they fplit into a great number of fniall 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 fi:ru 6lLire and fudden expanfion of thefe

nerves on fuch a large furface, render it iinpofiible to

trace them far; which has made fome authors deny

them to be nerves : but when we break the circumfe-

rence of the cribriform lamella, and then gently raife it,

we may fee the diftribution of the nerves fome way on
the membrane of the nofe, where they form a beauti-

ful net- work.

The contrivance of defending thefe long foft nerves

from being too much prefled by the anterior lobes of the

brain under which they lie, is Angular
;
becaufc they

have not only the prominent orbitar proceflTes of the

frontal bone to fupport the brain on each fide, with the

veins going into the longitudinal finus, and other at-

tachments 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 fkull, is likewife peculiar to

them ; for generally the nerves come from the brain in

difgregated filaments, and unite into cords, as they are

going out at the holes of the bones. This conirivance

is the bell for anfwering the purpofe they are defigned

for, of being the organ of fmelling ; for had they been
expanded upon the membrane of the nofe into a me-
dullary web, fuch as the optic forms, it would have

been too fenfible to bear the iinpreflions of fuch objeds

as are applied to the nofe; and a diflribution in the

more common w’ay, of a cord fending oif branches,

would not have been equal enough for fuch an organ of

fenfation.

The fecond pair of nerves, the opiic^ rifing from the

thalami nervorum opticorum, make a large curve out-

wards, and then run obliquely inwards and forwards,

U 4 tiU

f See Obf. on the Nervous Syftem, Tab. xxivr
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till they unite at the forepart of the fella turcica
;
then

foon divide, and each runs obliquely forwards and out-

wards to go out at its proper hole in the fphenoid bone,
accompanied with the occular artery, to be extended to

the globe of the eye, within which each is expanded
into a very fine cup-like web, that lines all the infide of

the eye, to within a little diflance of the edge of the

cryffalline lens, and is univerfally known by the name
of retina.

Though the fubftance of this pair of nerves feems to

be blended at the place where they arc joined; yet ob-

fervations 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 our, make it appear, that there is no fuch inti-

mate union of fubftance *
;
the optic nerve of the affed-

ed fide only being wafted, while the other was large

and plump. And the fame obfervations are contradic-

tory to the doctrine of a decuffation of all the nerves

(§ 8.): for the difeafe could be traced frorn the affed;-

cd eye to the origin of the nerve on the fame fide. In

many fifiies, indeed, the dodrine of decuffation is fa-

voured
;
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 objeds double, nor turned their

eyes different ways, is alfo a plain proof, that the con-

jundion of the optic nerves will not ferye to account for

either the uniform motions of our eyes, or our feeing

objeds Tingle 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,

appears a very fine web, with foqie blood-veffels

coming from its centre to be diftributed on it; but, af-

^ The decuiTation of the fibres, and intimate union of the fub-

Hance of the optic nerves, appear to be greater than is here fuppo^

fed. See Obf. on Nervous Syftem, Tab. y.

i



Of the nerves. 3<55Chap. II.

ter a good Injection 'of the arteries that run in the fub-

flance of this nerve, as is common to other nerves, it

is with difficulty that we can obferve its nervous me-

dullary fubflance. The fituation of thcfe vcflels in

the central part of the optic nerve, the want of medul-

lary hbres here, and the firmnefs of this nerve before

it is expanded at its entry into the bail 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 inflammation in thofe arteries of the reti-

na, which feveral fevers and an ophthalmia are generally

attended with, may well account for the tendernefs in

the eyes, and inability to bear the light, which people

have in thefe difeafes. ^The over>ciiitention of thefe

veflTels may likewife ferve to account for the black fpots

obferved on bright-coloured bodies efpecially, and for

that fmoky fog through which all objeds are feen by
people in fome fevers. If thefe veflels lofe their tone,

and remain preternaturally diftended, no objed affeds

our retina, though the eye externally appears found ;

or this may be one caufe of an amaurofis or gutta fere-

na. From a partial diftention of thefe veflels, or pa-

ralyfis of a part of the retina, the central part, or the cir-

cumference, or any other part of objcfls, may be loll to

one or both eyes.

The third pair rife, from the anterior part of the pro-

celTus annularis ; and piercing the dura mater a little

before and to a fide of the ends of the pofterior clinoid

procefs of the fphenoid bone, run along the receptacu-

la, or cavernous finufes, at the fide of the ephippium,
to get out at the foramina lacera : after which each of

them divides into branches; of which one, after form-

ing a little ganglion, is diflributed to the globe of the

^ye ; the others are fent to the mufculus redlus of the
palpebra, and to the attollens, adduffor, deprimens,
and obliqiius minor mufcles of the eye-ball. Thefe
niufcles being principal inflruments in the motions of
the eye. lid and eye-ball, this nerve has therefore got

the
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the name of the motor oculi. -1 have frequently ob-

ferved in convulfions the eye-lids widely opened, the

cornea turned upward and outwards, and the eye-balls

funk in the orbit
;
which well deferibed the conjunft

a£tion of the mufcles which this pair of nerves ferves.

The diftention of a confiderable branch of the ca-

rotid, which pafles over this nerve near its origin on
each fide, may poflibly be the reafon of the heavi-

nefs in the eye-lids and eyes, after drinking hard or

eating much.
The fourth pair, which are the fmallefl nerves of any,

derive their origin from the back part of the bafe of the

teftes
;
and then making a long courfe on the fide of

the annular protuberance, enter the dura mater a little

farther back and more externally than the third pair,

to run alfo along the receptacula, to pafs out at the fo-

ramina lacera, and to be entirely fpent on the mufeuU
trochleares, or fuperior oblique mufcles of the eyes.

Thefe mufcles being employed in performing the rota-

tory motions, and the advancement of the eye-balls for-

ward, by which feveral of our paffions are expreffed,

the nerves that ferve them have got the wdiVatoi pathe-

//a.—Why thefe fmall nerves fhould be brought fo far

to this mufcle, when it could have been fupplied eafily

by the motor oculi, 1 know not.

The fifth pair are large nerves, rifing from the annular

procelfes, where the medullary procefles of the cere-

bellum join in the formation of that tuber, to enter the

dura mater near the point of the petrous procefs of the

temporal, bones
;
and then finking clofe by the recepta-

cula at the fides of the fella turcica, each becomes ia

appearance thicker, forms a diftindf ganglion, and goes

cut 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 paffage thither a connedion with the fixth pair.

It is afterwards diftributed to the ball of the eye with

the third
j

to the nofe, along with the olfadory, which
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the branch of the fifth that paffes through the foramen

orbitarium internum joins, as was already mentioned

in the defcription of the firft pair. This ophthalmic

branch likewife fupplies the parts at the internal canthus

of the orbit, the glandula lacrymalis, fat, membranes,

mufcles, and teguments of the eye-lids
;

its longed

fartheft extended branch paffing through the foramen

fuperciliare of the os froiitiSj 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 fi*

tuated on the optic nerve, and, after piercing the Icle-

rotic coat, running along the choroid coat on the out-

fide of the retina in their courfe to the uvea or iris, may
be a caufe of the fympathy between the optic nerve and

the uvea
;
by which we more readily acquire the habit

of contrading the iris, and thereby leflen the pupil,

when too ftrong light is excluded ; and, on the con-

trary, enlarge the pupil when the light is too faint.

—

This, with the fympathy which muft arife from fome of

the neryes of the membrane of the noftrils, being deri-

ved 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 produce fneezing, as if a fti-

mulus had been applied to the membrane of the nofe

itfelf ; why prefling the internal canthus of the or-

bit fometimes ftops fneezing ; why irritation of the

nofe or of the eye caufes the eye-lids to (hut comml-
fivcly, and makes the tears to flow plentifully ; and

why medicines put into the nofe, do often great fervice

in difeafes of the eyes. In the megrim, all the

branches of the nerves difeover themfelves to be affedl-

cd : for the forehead is racked with pain
;
the eye-ball

is pained, and feels as if it was fqueezed ;
the eye-lids

(hut convulfively, the tears trickle dowm, and an un-

eafy heat is felt in the nofe. Hence we can underftand

where external medicines will have the beft effect

when applied to remove this difeafe, to wit, to the

mcm-



Of the nerves. Part VIR308

membrane of the nofe, and to the fore-head ;

why alternate preffure near the fuperciliary hole of the

frontal bone, or fnetzing, fonietiines gives immediate

relief in the megrim ; why the fight may be loll by
,

an injury done to the fupra orbitar branch; how
it may be reltored by agitation of that branch of this

nerve.

The fecond branch of the fiFih pair of nerves may be
called maxillaris fuperior, from its fcrving principally

the parts of the upper jaw. 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 max-
ii'lare

;
the membrane of which and the upper teeth are

fupplied by it in its palfage. As this branch is about

to go out at the foramen orbitarium externum, it fends

a nerve through the fubfbnce of the os maxiliare to

come out at Steno’s du<^, to be diffributed 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 ot the fuperior maxil-

lary nerve, after giving branches which are refleded

through the fixth hole of the fphenoid bone, to join

the intercoffal where it is pafiing through the &ull with

the carotid artery, and the portio dura of the feventh

pair as it palfes through the os petrofum, is fent into

the nofe by the hole common to the palate and fphenoidal

bone; and the remaining part of this nerve runs in the

palato-maxillaris canal, giving off branches to the teh>

pies and pterygoid mufcles, and comes at laft into the

palate to be loTt. Hence, the ach in the teeth of the

upper jaw occafions a gnawing pain deep-feated in the

bones of the face, with fwelling in the eye lids, cheek,

nofe, and upper lip
;
and on the other hand, an inflam-

mation in thefc parts, or a megrim, is often attended

with fliarp pain in the teeth. Hence, an obftrudion

in the dud of the maxillary fmus, which obliges the

liquor fecreted there to find out a preternatural route
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for itfelf, may be occafioned by the pain of the teeth.

Hence, the upper lip often fuffers when the palate

or nofe is ulcerated.

The third, or maxtllaris inferior^ branch of the fifth

pair going out of the oval hole of the fphenoid bone,

lerves the mufcles of the lower jaw, and the mufcles fi-

tuated 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 lofl in the

tongue, and fends another through the canal 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-Iip.

Hence a convulfive contraction of the mufcles of

the lower jaw, or the mouth’s being involuntarily Ihut,

a great flow of fpittle or falivation, a pain in the ear,

efpecially in deglutition, and z fwelling all about the

throat, are natural confequences of a violent irritation

of the nerves of the lower teeth in the toothach
; and

pain in the teeth and ear, is as natural a confequence

of an angina. Hence alternate preflure on the chin

mayfometimes relieve the violence of a toothach.—
Hence deftroying the nerves of a tooth by actual or

potential cauteries, or pulling a carious tooth, fo often

removes immediately all thefe fymptoms.—Hence no
cure is to be found for fome ulcers in the upper or lower

'jaw, but by drawing a tooth.—Hence, in cancers of the

upper lip, the falivary glands are in danger of being

aflfeCledjOr the difeafe may be occafioned to the lip by
its beginning in the glands.—Perhaps the fympathy of

the organs of tafting and fmelling may in fome meafure
depend on their both receiving nerves trom the fifth pair.

The fixth pair, which is the fmalleft except the

fourth, rifes from the forepart of the corpora pyrami-
dalia; and each entering the dura mater fome way be-

hind the pofterior clinoid procefs of the fphenoid bone
has a long courfe below that membrane, and wfithinthe

receptaculum at the fide of the cclla turcica, where it is

4 im-
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immerfed in the blood of the receptacle ; but for what
purpofe, I am ignorant. It goes afterwards out at the

foramen lacerum into the orbit, to ferve the abduclor

mufcle of the eye.—A defeat in this nerve may there-

fore be one caufe of ftrabifmus.—In the paffage of

this nerve below the dura mater, it lies very contiguous

to the internal carotid artery, and to the ophthalmic

branch of the fifth pair of nerves. At^the place where
the fixth pair is contiguous to the carotid, a nerve ei-

ther goes from each of them in an uncommon way, to

wit, with the angle beyond where it rifes obtufe, to de-

feend with the artery, and to form the beginning of the

intercoftal nerve, according to the common defeription;

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 latter opinion are, That,

according to the common dodrine, this beginning of

the intercoftal nerve, as it is called, would rife in a

manner not fo ordinary in nerves. In the next place,

it is obferved, that the fixth 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 cut-

ting the intercoftal nerves of living animals, the eyes

plainly were affected ;
they loft their bright water

;

the gum, or gore, as we call it, was feparated in grea-

ter quantity; the pupil was more contracted; the car-

tilaginous membrane, at the internal canthus, came

more over the eye
;
and the eye-ball itfelf was dimi-

nifhed.

To this it is anfwered, in defence of the more com-

mon doCtrine, ift. That other branches of nerves go

off in a reflected way, as well as this does^ fuppofing

it to be the beginning of the intercoftal
;
and that the

reflection would rather be greater, if it is thought to

come up from the intercoftal to the fixth. 2dly, It is

2 denied
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denied that this nerve is for ordinary thicker at its fore

than at its back-pa<t; and if it was fuppofed to be

thickeft nearer to the orbit, the conclufion made above

could not be drawn from this appearance, becaufe

other nerves enlarge fometimes where there is no ad-

dition made to them, as in the inftance already men- ^

tioned of the trunk of the fifth pair while below the

dura mater.
3
dly, The experiments on living animals

fliow indeed, that the eyes are affeiRed upon cutting

the intercoflal nerve *, but not in the way which might

have been expeded, if the intercoftal had furnifheti

fuch a (hare of the nerve that goes to the abdudor
mufcle of the eye : for it might have been thought,

that this mufcle would have been fo much weakened
immediately upon cutting the intercoftal, that its anta-

gonift the addudor would have greatly prevailed over

it, and have -turned the eye ftrongly in towards the

nofe
;
which is not faid to be a confequence of this ex-

periment. So. that the arguments are ftill equivocal

;

and more obfervations and experiments muft be made,
before it can be determined'with certainty whether the

fixth pair gives or receives a branch here. In the mean
time, I fhall continue to fpcak about the origin of the

intercoftal with the generality of anatomifts.

At this place where the intercoftal 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 interco-

Ital, or receives fuch from it. Others deny any fuch

communication between them : and thofe who affirm

Uie communication confefs, that in fome fubjeds they

could not fee it. After examining the nerves here in

a great many fubjeds, I cannot determine whether or

not there are nervous filaments going from the one to

the other. Sometimes 1 have thought that I traced them
evidently; at other times I obfervcd,that what 1 diflec-

ted for nervous filaments, was collapfed cellular fub-

ftance
;
and in all the fubjeds wffierc 1 had pufhed an

injedion
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5nje(5lIon fuccefsfully into the very fmall arteries, I could

onlyobferve a plexus of veflels conn^ cling the one to the

other. In any of thefe ways, however, there is as much
connection as, we are aflured from many experiments

and obfervations on other nerves, is fufficient to make a

very great fympathy among the nerves here.—Poffibly

the appearances in the eyes of dogs, whofe intercohal

nerves were cut, might be owing to this fympathy.

The feventb pair comes out from the lateral part of

the annular procefs, behind where the medullary pro-

cefles of the cerebellum is joined to that tuber
; and

each being accompanied with a larger artery than mofl:

other nerves, enters the internal meatus auditorius,

where the two large bundles of fibres, of which it ap-

peared to confift within the fkull, foon feparate from each

other: one of them entering byfevcral fmall holes into

the veflibule, cochlea, and femicircular canals, is flretch-

cd on this inner camera of the ear in a very foft pulpy

fubftance
;
and being never feen in the form of a firm

.cord,fuchas the other parcel of this and mod other nerves

become, is called ihtportio mollisoi the auditory nerve *.

The other part of this feventh pair paffes through

Galen’s foramen cscum, or Fallopius’s aquacduCl, in

its crooked pafi'age by the fide of the tympanum ; in

which paflage, 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 commonly^

faid to be joined to it. The very acute angle which this

nerve makes with the fifth, or the fudden violent re-

flexion it would fuff’er on the fuppofition of its coming

from the filth to the feventh, appears unufual; where-

as, if wc fuppofe 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 mufcles of the mal-

leusj

* See Obf. on the Nervous Syflcni; Tab. xxvil—xxxi.
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leus, and to the dura mater, while it pafles through the

bony crooked canal, and at lafl: comes out in a firm

chord named portio dura^ at the end of this canal, be-

tween the ftyloid and maftoid procelTes of the temporal

bone, giving immediately filaments to the little oblique

mufcles of the head and to thofe that rife from the fly-

loid procefs. It then pierces through the parotid gland,

and divides into a great many branches, which are dif-

perfed 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, including a confi-

derable part of the external ear. Its branches having

thus a coiifidcrable connedlion with all the three branches

of the fifth pair, and with the fecond cervical, occafion

a confiderable fympathy of thefe nerves with it.—Hence
in the tpothach, the pain is fometimes very little in the

affedted tooth, compared to what it is all along the fide

of the head and in the ear. Hence probably the re-

lief of the toothach from bliflers applied behind or be-

fore the ear, or by a hot-iron touching the antihelix of
the ear. By this communication or connexion pof-

fibly too it is, that a vibrating firing held between one^s

teeth, gives a flrong idea of found to the perfon w'ho

holds it, which nobody elfe can perceive.——-Perhaps

too the diflribution of this nerve occafions the head to

be fo quickly turned upon the impreffion of found on
our cars.

The eigJjth pair * of nerves rife from the lateral bafes

the corpora olivaria in difgregated fibres
;
and as they

are entering the anterior internal part of the holes com-
mon to the os occipitis and temporum, each is joined

by a nerve which afeends within the dura mater from
the tenth of the head, the firft, fecond, and inferior

cervical nerves : this, every body knows, has the name
of the 7iervus accejforins. When the two get out of the

fkull, the accefforius feparates from the eighth, and, de-

fending obliquely outwards, paffes through the flcrno-

VoL. III. X mafloideus

For a beautiful and accurate figure of this nerve, fee Wal-
ter’s Tab. Nervorum thoracis ct ab icminis.
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mafloldeus mufcle, to which it gives branches, and af-

terwards terminates in the trapezius mufcle of the fca-

pula. 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 mufcles, are made
to pierce through mufcles, which they might have only
pafl'cd near to, 1 do not know.
The large eighth pair, foon after its exit, gives nerves

to the tongue, larynx, pharynx, and ganglion of the

intercoflal nerve; and being disjoined from the ninth

and intercoflal, to which it adheres clofely fome way,
runs flraight 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 fub-

clavian artery, while the branch of the left fide turns

round the great curve of the aorta
;
and both of them

mounting up again at the fide of the oefophagus, to

which they give branches, are loft at laft in the larynx

Tbefe are called the recurrent nerves^ which we are de-

fired to fhun in the operation of bronchotomy, though

their deep fituation protecls them fufficicntly. The
mufcles of the larynx being in a good meafure fupplied

with nerves from the recurrents, it is to be expelled,

that the cutting of them will greatly weaken the voice,

though it will not be entirely loft fo long as the fuperior

branches of the eighth pair are entire. Why the re-

current 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 oft from it, or frequently the

recurrents themfelves, fend off fmall nerves to the pe-

ricardium, and to join with the branches of the inter-

coftal

* The recurrent and fuperior laryngeal nerves are joined toge-

ther by their apices, to form a plexus refcmbllng that of the nerves

of the face
;

fo that from both thefe nerves each mufcle of the

larynx receives branches. Sec Obf. on the Nervous Syllem, Tab. xxv.
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coftal that are diftributed to the heart
;
but their fize

and fituation are uncertain.

After thefe branches are fent off, the par vaguni on
each fide defcends behind the great branch of the tra-

chea, and gives numerous filaments to the lungs, and

fome to the heart in going to the oefophagus. The one

of the left fide running on the forepart of the ccfopha-

gus, communicates by feveral branches with the right

one in its defcent to be dillributed to the fiomach : the

right one gets behind the oefophagus, where it fplits

and rejoins feveral times before it arrives at the ftomech,

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

ganglion formed by the two intercoftais.

From the diftribution of this par vagum, we may
learn, how tickling the fauces with a feather or any fuch

fubftance, excites a naufea and inclination to vomit

;

—why coughing occafions vomiting, or vomiting raifes

a cough.——Hence we fee how the nervous allhma and
the tuflis convulfiva, chincough, are attended with a

ftraitening of the glottis ;~^why food difficult to digefi:

occafions the afthita to weakly people
;
and why eme-

tics have frequently cured the afihrna very fpeedily;

—

-

why an attempt to vomit is fornetimes in danger of fuf-

focating afthmatic people ;—why the fuperior orifice of

the ftomach is fo fenfible as to be looked on as the feat

of the foul by fome;—why people fubj eft to diftentions of

the ftomach, have fo often the fenfation of balls in their

breaft and throat ; why the globus hyftericus is fo of-

ten attended with a violent ftrangulation at the glottis.

The ninth pair of nerves comes from the inferior pait

of the corpora pyramidalia, to go out of the fkull at

their proper holes of the occipital bone. After their

egrefs they adhere for fome way firmly to the eighth and
intercoftal; and then fending a branch, that in tnany

fubjeffs is joined with branches of the firft and fecond

cervical nerves, to be diftributed to the thyroid gland,

and inufdes on the forepart of the trachea arteria, the
'

’ X 2 ninth
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ninth is loft in the mufcles and fubftance of the tongue.

Some have thought this nerve, and others have eftcem-

ed the third branch of the fifth pair of nerves, to be the

proper guftatory nerve. I know no obfervation or ex-

periments to prove either opinion, or to afTure 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 ading more uniformly in deprefling

the lower- jaw or head ?

The tenth pair rifes in feparate threads from the Tides

of the fpinal marrow, to go out between the os occipi-

tis and firft vertebra of the neck. After each of them
has given branches to the great ganglion of the interco-

ftal, 8th, 9th, and tft cervical nerves, it is diftributed

to the ftraighr, oblique, and fome of the extenfor muf-

cles 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 confcquence as to de-

ferve a debate, though it has fome of the marks of the

fpinal nerves, to wit, its being formed of filaments pro-

ceeding from both the fore and back part of the me-
dulla, and a little ganglion being formed where thefe

filaments meet.

In the defeription of the fixth pair, 1 follow'ed the

ufual way ol Ipeaking among anatomifts, and called

that the beginning of the intercoftal nerve which comes

out of the fkuii
;
and therefore (hall here fubjoin a cur-

fory defeription of this nerve, notwithftanding its much
larger part is compofed of nerves coming out from the

fpinal marrow. There is no greater incongruity in

point of method to fay, that the nerve we are deferi-

bing receives additions from others that have not been

deferibed, than it is to repeat in the defeription of a

great many nerves, that each of them gives branches

to form a nerve which we are ignorant of; which is all

the difference between deferibing the intercoftal before

or after the fpinal nerves.

The
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The branch refie£ted from the fixth pair, joined

poflibly by fome filaments of the opthalmic branch of the

fifth, runs along with the internal carotid artery, thro^

the crooked canal formed for it in the temporal bone,

where the little nerve is very foft and pappy, and in fe-

veral fubje6:s divides and unites again, and is joined

by one or more branches from the fifth, particularly of

its fuperior maxillary branch, before it comes out of

the fkull. May the compreffion of this nerve by the

carotid artery, when ftretched during the fyftole, con-

tribute to the diaftple of the heart ? As foon as the

nerve cfcapes out of this bony canal, it is connected a

little way with the eighth and ninth
;
then feparating

from thefe, after feeming to receive additional 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 ganglion

the nerves come out again fmall,to run dov/n 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 in-

tercoflal is about to enter the thorax, it forms another

ganglion, from which nerves are fent to the trachea

and to the heart; thofe defigned for the heart joining

with the branches of the eighth, and moil: of them paf-

fing between the two great arteries and the auricles to

the fubftance of that mufcle. The iatercoftal^ after this

confifting of two branches, one going behind, and the

other running over the forepart of the fubclavian artery,

forms a new ganglion, where the two branches unite

below that artery; and then defeending along the Tides

oi the vertebrae of the thorax, receives branches from
each of the dorfal nerves

; which branches appearing
to come out between the ribs, have given the name of

intercojlal to the whole nerve. Where the addition is

made to it from the fifth dorfal nerve, a branch goes
off obliquely forwards

; which being joined by fuch
branches from the fixth, feventh, eighth, and ninth

X
3 dorfalj

^ S«€ Walter’* Tab. Nervor. thor. ct abd.
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dorfal, an anterior trunk is formed, andpalTes between
the fibres of the appendix mufculofa of the diaphragm,
to form, along with the other intercoflal and the

branches of the eighth pair, a large femilunar ganglion,

fituated between the ca^liac and fnperior mefenteric ar-

teries : the roots of which are as it were 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

thofe two arteries, fo as to be eafily feen when any of

the arteries are ffretched, but not to be raifed from
them by dilFedion; and thus the liver, gall-bladder,

duodenum, pancreas, fpleen, jejunum, ilium, and a

large fhare of the colon, have their nerves fent from this

great folar ganglion or plexus.—May not the periflai-

tic motion of the inteflines depend in fome meafurc ou
the paffage of the intercoftal nerves through the dia-

phragm ?

Several fibres of this ganglion, running down upon
the aorta, meet with other nerves fent from the pofte-

rior trunk of the intercoflal, which continues its courfe

along the Tides of the vertebrae : they fupply the glan-

dulae renales, kidneys, and teftes in men, or ovaria in

women
; and then they form a net-w'ork upon the in-

ferior mefenteric 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 the rectum, as far down as to the lower

part of the pelvis.

The intercoflal 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 others 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 phenomena;—Why tickling the nofe cau-

fes
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fes fneezing:—Why the too great quantity of bile in

the cholera occafions vomiting as well as purging ;

—

Why people vomit in colics, in inflammations, or other

irritations of the liver, or of the duds going from it

and the gall-bladder:—Why a done in the kidneys, or

ureters, or any other caufe irritating thofe organs,

fhould fo much more frequently bring on vomiting and
other diforders of the ffomach, than the done or any

other ftimulating caufe in the bladder does :—Why
vomiting is a fymptom of danger after child-birth, li-

thotomy, and other operations on the parts in the pel-

vis :—Why the obftrudions of the menfes are capable

of occafioning ftrangulations, belching, colics, Ro-
mach-aches, and even convulfions in the extremities

:

—Why veficatories, applied from the ears to the cla-

vicles of children labouring under the tuffis convulfiva,

are frequently of great fervice :—Why worms in the

ftomach or guts excite an itching in the nofe, or grind-

ing of the teeth ;—Why irritations in the bowels or

the belly occafion fometimes univerfai convulfions of

the body.

The Spinal Nerves rife generally by a number of

difgregated fibres from both the fore and back part of

the medulla fpinalis
;
and foon after form a little knot or

ganglion, where they acquire ftrong coats, and are ex-

tended into firm cords
;
but the ganglion is entirely

formed by the poflerior bundle. They are diftinguilh-

cd by numbers, according to the vertebrae from be-

tw^een which they come out
;

the fuperior of the two
bones forming the hole through which they pafs, be-

ing 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 ver-

tebrae.

The firfl cervical pair of nerves comes out between
the firft and fecond vertebrae of the neck

\
and having

X 4 given
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given branches to join with the tenth pair of the head,

the fecond cervical and intercoftal, and to ferve the

inufcles that bend the neck, it fends its larged branches

backwards to the extenfor mufcles of the head and
neck ;

fonie of which piercing through thefe mufcles,

run up on the occiput to be lod in the teguments here

;

and many fibres of it advance fo far forward as to be

connedied with the fibrils of the fird branch of the fifth

pair of the head, and of theportio dura of the auditory

nerve.-—^-Hence podibly it is, that a clavus hydericus

changes fuddenly fometimes from the forehead to a

violent pain and fpafm in the back part of the head

and neck.

Thefecond cervical is foon joined by fome branches

to the ninth of the head and intercodal, and to the fir(t

and third of the neck ; then has a large brancli that

comes out at the exterior edge of the derno*madoideus

rnufcle, where it joins with the accefforius of the eighth

pcir; and is afterwards didributed to the platyfma my-
oides, teguments of the fide of the neck and head, pa-

rotid gland, and external ear, being connected to the

portio dura of the auditory nerve, and to the fird cer-

vical. The remainder of this fecond cervical is fpent

on the levator fcapulse and the extenfors of the neck

and head. Generally a large branch is here fent off to

join the accedbrius of the eighth pair, near the fupe-

rior angle of the fcapula.

To the irritation of the branches of this nerve it pro-

bably is, that in an inflammation of the parotid gland,

the neck is pained fo far down as the clavicle, the head

is drawn towards the dioulder of the affeded fide, and •

the chin is turned to the other fide.- r-ln opening the

external jugular vein, no operator can promife not to

touch fome of the cutaneous branches of this nerve with

the lancet
;
which occafions a (harp pricking pain in

the mean time, and a numbnefs of the fkin near the

orifice for fome time after.

1 fie third pair of the neck pafles out between the

2 third



Of THE NERVES. 321Chap. II.

thirJ and fourth cervical vcitebrcX; having immediately

a coniMiunicarion with the Iccond, and fending down
a branch, which, being joined by a branch from the

fourth cervical, forms the phrenic nerve. This de-

feending enters the thorax between the fubclavian vein

and artery ;
and then being received into a groove

formed for it in the pericardium, it hasitscourfe 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 confider-

able turn outwards to go over the prominent part of the

pericardium, where the point of the heart is lodged*

Hence, in violent palpitaiions of the heart, a pungent

acute pain is felt near the left orifice of the ftomach.—

-

The middle of the diaphragm fcarce could have been

fupplied by any other nerve which could have hadfuch

a ftraight courfe as the phrenic has. If the fubclaviaa

artery and vein have any effect upon this nerve, I do
not know it.

Ihe other branches of the third cervical nerve are

diftributed to the mufcles and teguments at the lower

part of the neck and top of the fhoulder. No wonder
then that an inflammation of the liver or fpleen, anab-
feefs in the lungs adhering to the diaphragm, or any
other caufe capable of irritating the diaphragm, ftiould

be attended with a fharp pain on the top of the flioul-

der, as well as wmunds, ulcers, &c. of this mufcle it-

fclf.—If the irritation of this nriufcle is very violent, it

may occafion that convulfivc coiHraefion of the dia-

phragm which is called an 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

fneezing, may foinetimes 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

:

pr the hiccough may alfo be fometimes cured, by draw-

ing
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ing up into the nofe the fmoke of burning paper or

other acrid fumes, fwallowing pungent or aromatic

medicines, and by a furprife, or any other flrong ap-

plication oi the mind in thinking, or in diftinguilliing

objects : or, when ail thcfe have failed, it has been put

away by the brilk ftirnulus of a bliftering plaffcr ap-

plied to the back.

Thefourthctx\\z7i\ nerve, after fending off that branch
which joins with the third to form the phrenic, and be-

llowing twigs on the mufcles and glands of the neck,

runs to the arm-pir, where it meets with thefifths fixth^

and and yfry? dorfal, that efcape in the

interflices of the mufculi fcaleni, to come at the arm-
pit, where they join, feparate, and rejoin, in a way fcarce

to be rightly expreffed in words
;
and, after giving fe-

veral confidcrable nerves to the mufcles and teguments

which cover the thorax, they divide into feveral branch-

es, to be diftributed to all the parts of the fuperior ex-

tremity. Seven of thefe branches 1 fhall deferibe under

particular names.

1. Scapularis runs ffraight to the cavitas femilunata

of the upper cofla of the fcapula, which is a hole in the

recent fubje^l, by a ligament being extended from one

angle of the bone to tl.e other, giving nerves in its way
to the mufcles of the fcapula. When it has paffed this

hole, it fupplies the fupra-fpinatus mufcle
;
and then

defeending at the anterior root of the fpine of the fca-

pula, it is loft in the other mufcles that lie on the dor-

fum 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 articulation, and is diftributed to the

mufcles that draw the arm back, and to thofc that raife

it up.

5 . Cutaneus runs down the fore-part of the arm near

the fkin, to which it gives offbranches ;[and then divides

on the infide of the fore-arm into feveral nerves, which

fupply
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fupply the teguments there, and on the palm of the

hand. In opening the bafilic vein of the arm at the

ordinary place, the fame fymptonis are fometimes pro-

duced as in opening the external jugular vein, and from

a like caufe, to wit, from hurting a branch of this cu-

taneous nerve with the lancet.

4. MufCldc-cutaneusy or perforans Cafleri, pafles thro*

the coraco-brachialis mufcle; and after fupplying the

biceps flexor cubiti and brachiaeus internus, pafles be-

hind the tendon of the biceps, and over the cephalic

vein, to be beflowed on the teguments on the outfide

df 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 fliort time.

5. Mufcularis has a fpiral courfe from the axilla, un-

der 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 bra-

chisei mufcles, and within the fupinator radii longus.

—

At the upper part of the fore-arm, it fends off a branch

w'hich accompanies the fupinator longus till it comes
near the wrift, where it pafles obliquely over the ra-

dius, to be lolt in the back of the hand and fingers.

—

The principal part of this nerve pierces through the fu-

pinator radii brevis, to ferve the mufcles that extend

the hand and Angers, whofe affions are not injured

when the fupinator adls. Part of this nerve feems to

be loft upon the ligament of the wrift*.

6. Ulnaris is extended along the inAde of the arm,
to give nerves to the mufcles that extend the fore-arm

and to the teguments of the elbow : towards the lower

part of the arm, it fiants a little backward to come at

the groove behind the internal condyle of the os hu-
meri, through which it runs to the ulna ; in its courfe

along this bone, its ferves the neighbouring mufcles

and teguments
;
and as it comes near the wrift, it de-

taches a branch obliquely over the ulna to the back
of the hand, to be loft in the convex part of feve-

ral
^ Sec Obf. on the Nervous Syltero, Tab. xxvi.
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ral fingers. The larger part of the nerve goes ftraight

forward to the internal fide of the os pififorme of the

wrift; where it fends off a branch, which finks under
the large tendons in the palm, to go crofs to the other

fide of the wrift, ferving the mufculi lumbricales and
interoffei, and at lad terminating in the fhort mufcles

of the thumb and fore-finger. “"What remains of the

ulnar nerve after fupplying the fhort mufcles of the

little-finger, divides into three branches
;
whereof two

are extended along the Tides of the fheath of the ten-

dons of the flexors of the little^finger, to furnifh the

concave fide of that finger
;

the third branch is difpo-

fed 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 fre-

quently feel, point out the courfe of this nerve. I have

feen a weaknels and atrophy in the parts which I men-
tioned this nerve to be fent to, after a wound in the

internal lower part of the arm.

7. Rndialis accompanies the humeral artery to the

bending of the elbow, ferving the flexors of the cubit

in its way ; then paffing through the pronator radii te-

res mufcle, it gives nerves to the mufcles on the fore-

part of the fore-arm, and continues its courfe near to

the radius, beilowir.g branches on the circumjacent

mufcles. Near the wriff, it fometimes gives off a

nerve which is diflributed to the back of the hand, and

the convex part of the thumb and feveral of the fingers,

inflead of the branch of the mufcular. The larger

part of this nerve, paffing 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 Iheath of the tendons of the flexors of the thumb,

fore finger, mid-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

mufcle,
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mufcle, and the mufcular nerve feems to be (till more
unfavourably placed within the fupinator brevis

;
yet

the action of thefe mufclcs does not feem to have any

efFe£l in hindering the influence of thefe nerves
;

for

the fingers or hand can be bended while pronation is

performing vigoroufly, and they can be extended while

fupination is exercifed.

The manner of the going off of thefe nerves of the

fingers, both from' the ulnar and radial, is, that afinglc

branch is fent from the trunk to the fide of the thumb
and little finger farthefl from the other fingers; and all

the reft are fupplied by a trunk of a nerve, which fplits

into two fome way before it comes as far as the end of

the metacarpus, to run along the fides of different fin-

gers that are neareft; to each other.

It might have been obferved, that, in deferibing the

pofterior branches of the ulnar and mufcular nerve, I

did not mention the particular fingers, to the convex

part of which they are diftributed. My reafon for this

omilTion is, the uncertainty of their diftribution
;
for

though fometimes thefe pofterior branches go to the

fame fingers, to the concave part of which the anterior

branches of the ulnar and radial arc fent, yet frequent-

ly they arc diftributed otherwife.

The fituation 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 prelfure of

crutches, or fuch other hard fubftances on this part

;

and the courfe of them from the neck to the arm may
teach us how much better effedts veficatories, or ftimu-

lating nervous medicines, would have, when applied

to the flcin covering the tranfverfe proceflfes of the ver-

tebrae of the neck, or at the axilla, than when they are

put between the fhoulders, or upon the fpinal proceffes,

in convulfions or palfies of the fuperior extremities,

where a flimulus is required.

The twelve dorfal nerve^ of each fide, as foon as they

cfcape from between the vertebras, fend a branch for-

ward
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ward to join the intercoflal, by which a communication
is made among them all

;
and they foon likcwife give

branches backward to the mufclcs that raife the trunk

of the body, their principal trunk being extended out-

wards to come at the furrow in the lower edge of each

rib, in which they run tov/ard the anterior part of the

thorax, between the internal and external intercoftal

mufcles, giving off branches in their courfe to the

mufcles and teguments of the thorax.

Thefirjl dorfal, as was already obferved, is particular

in this, that it contributes to form the brachial nerves;

and that the two branches of the intercolfal, which
come down to the thorax, form a confidcrable ganglion

with it.

Thefix lower dorfal nerves give branches to the dia-

phragm and abdominal mufcles.

The twelfth joins with the firfl: lumbar, and bellows

nerves on the mufculus quadratus lumborum and ilia-

cus internus.

May not the communications of all thefe nerves be

one reafon, why the parts they ferve a6l fo uniformly

and conjundly in refpiration, and confpire together in

the convulfive motions of coughing, fneezing, &c.

—

The twitching fpafms that happen fometimcs in diffe-

rent parts of the mufcles of the abdomen, by an irrita-

tion on the branches of the lower dorfal nerves, are in

danger of occafioning a miftake in pradice, by their

refemblance to the cholic, nephritis, &c. The
communications of thefe lower ones with the inter-

coftals, may ferve to explain the violent effort of

the abdominal mufcles in a lenefmus, and in child-

bearing.

As. the intercoftal is larger in the thorax than any

where elfe, and Teems to diminiff gradually as it afcends

and defcends, there is caufe to fufped that this is the

trunk from which the' fuperior and inferior pairs are

fent as branches.

Thefive lumbar nerves on each fide communicate

2 with
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with the intercoflal and with each other, and give

branches backwards to the loins.

The jirjl communicates with the lad dorfal, fends

branches to the abdominal mufcles, to the pfoas and

iliacus, and to the teguments 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 diilributed nearly in the fame way as the,

former
;

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 palling in the notch at the fore- part of the great

hole common to the os pubis and ifchium, is fpent on
the adduftor mufcles, and on the teguments on the in-

fide of the thigh. This nerve is called the obturator^ or

pojlerior crural nerve

^

By united branches from the firft, fecond, third, and
fourth lumbar nerves, a nerve is formed that runs along

the pfoas mufcle, to efcape with the external iliac vei-

fels out of the abdomen, below the tendinous arcade

of the external oblique mufcle. This nerve, w'hich is

named the anterior crural.^ is diilributed principally to

the mufcles and teguments on the fore-part of the thigh.

A branch, however, of this nerve runs down the infide

of the leg to the upper part of the foot, keeping near

to the vena faphena ; in opening of which with a

lancet at the ankle, the nerve is fometimes burr, and oc-

cafions fharp pain at the tjme of the operation, and
numbnefs afterwards.

The remainder of the fourth lumbar and the fifth join

in compofing the largelt nerve of the body, which is

foon to be deferibed.

Whoever attends to the courfe of thefe lumbar nerves,

and of the fpermatic velTels and nerves upon the pfoas

mufcle, with the oblique palTage of the ureter over that

mufcle, will not be furprifed, that when a Rone is pafs-

ing in this canal, or even when it is infiamed, the trunk

cf
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of the body cannot be raifed ere£i:, without great pain
;

or that the fkin of the thigh becomes lefs fenfible, and
the thigh is drawn forward, and that the tefticle often
fwells and is drawn convulfively towards the ring of the
abdominal mufcles.

'Fhc //.V pair of the falfe vertebrae confifl: each of fmall

poilerior branches fcnt to the hips, and of large an-
terior branches.

'fhe firff, fecond, and third, after coming thro’ the

three upper holes in the fore-part of the os facruin, join

together with the fourth and fifth of the loins, to form the

larged nerve of the body, which» is well known by the

name of fciatic or ifcbiatlc nerve : This, after fending

large nerves to the different parts of the pelvis, and to

the external parts of generation and the podex, as aifo

to the mufcles of the hips, paffes behind the great tuber

of the os ifehium, and then over the quadrigemini muf-
cles to run down near to the bone of the thigh at its

back-part, giving off nerves to the neighbouring mufcles

and teguments. Some way above the ham, where ic

has the name of the poplitaus nerve, it fends off a large

branch that paffes over the fibula, and finking in 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

teguments every where in its paffage. The larger branch

of the fciatic, after giving branches to the mufcles and

teguments about the ham and knee, and fending a large

cutaneous nerve down the* calf of the leg, to be loff at

lad on the outfide of the foot and upper part of the

leffer toes, finks below the gemellus inufcle, and didri-

butes nerves to the mufcles on the back of the leg
;

among which it continues its courfe, till, palling 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 didributed to the toes in the fame

manner that the radial nerve of the hand ferves the con-

cave fide of the thumb and fingers ; and the external

plantar is divided and didributed to the foie of the foot
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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 in-

ferior extremities, pierce through mufcles.

By applying what was faid of the nerves in general

to the particular diffribution of the nerves of the infe-

rior extremities, we may fee how people with fradfured

legs, efpecially v/h^re there are fplinters, fliould be fub-

jedl to convulfive flartings of the fraclured member

:

Why, upon tying the blood-veffels in an amputa-

tion of the leg, the patients fhould fometimes complaiii

of violent pain in their toes ; why fuch patients

fhould alfo be troubled with flartings; why, for a

confiderable time after the amputation of the difcafed

limb, when the fuppuration is well advanced, they

fliould complain of pain in the fore which occafioned

the amputation.

fourth^ which, with the two following, is much
fmaller than the three fuperior, foon is loft in the vc-

fica urinaria and inteftinum redlum.

Theffth comes forward between the, extremity of

the os lacrum and coccygis, to be diftributed princi-

pally to the levatores ani.

The Jixth^ which may be confidered as the termina-

tion of a fubftance called ligamentum denticulatum, ad-

vances forward below the broad fhoulders of the firft

bone of the os coccygis, and is loft in the fphindler ani

and teguments covering it.

The branches of the four laft cervical nerves, and or

the firft dorfal, which are beftowed on the fuperior ex-

tremities, 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, are
;
and for a very good reafon, that in the

inoft common neceffary a<5lions of life, a fufEcient quan-
tity of fluid, on which the influence of nerves feems to

depend, may be fupplled to the mufcles there, which
are obliged to perform more frequent and violent con-

VoL.llI, Y tradlions
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traflions than any other parts do. The fize of the
nerves of the inferior extremities feems larger propor-
tionally than in the fuperior extremities

;
the inferior

extremities having the weight of the whole body to fu-

ftain, and that frequently at a great difadvantage.—:

—

What the effect is of the nerves here being injured, we
fee daily : When people happen, by fitting wrong, to

comprefs the fciatic nerve, they are incapable for fome
time after to fupport themfelves on the affeded extre-

mity ; and this is (till more remarkable in the fciatica

or hip-gout, in which the member is not only weak-
ened, but gradually fhrivels and waftes.

Explanation of Tables XV. and XVI.

Tab. XV.—(i) The firfl: branch of the fifth pair of

nerves. (2) The fecond branch of the fifth pair. (3) The
third branch of the fifth pair, (q) The trunk of the

eighth pair cut. (5) The recurrent nerve. (6) The great

fympathetic nerve. (7") The uppermoft ganglion of

the great fympathetic nerve. (8) The ramus fplanch-

nicus of the great fympathetic nerve. (9) A branch of

the fub-occipital, or tenth pair of the head, joining the

great fympathetic nerve. (10) The firfl cervical nerve,

(ii) The feventh cervical nerve. The intermediate

cervicals come out in a fimilar manner. ( 1 2) The phre-

nic nerve, (i 3) The axillary plexus. (14) The muf-

cular nerve of the arm. (15) The articular nerve.

( 1 6) The fpiral nerve. (
i 7) The radial nerve. ( 1 8) The

ulnar nerve. (19) The firfl intercoflal nerve. (20) The
lad intercoflal nerve, The other ten come out in the

fame manner. (21) The firfl lumbar nerve. (22) The
lafl lumbar nerve. The three intermediate lumbar nerves

come out in a fimilar way. (23) Branches from the

external thoracic nerves running down iipon the fide of

the thorax. (24) Branches fent off from the intercoflal

and lumbar nerves to fupply the outer part of the thorax

and abdomen. (25) Nerves of the os facrum. (26) The
obturator nerve. (27) The anterior crural nerve.

( 28 ) A
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(28) A branch of the anterior crural nerve, which runs

near the vena faphena major. (29) The anterior tibial

nerve running down to the foot.

Tab. XVI.—(i) d’he recurrent nerve. (2) A branch

of the 4th cervical nerve, joining the recurrent one be-

fore it terminates on the mufculus trapezius, (3)Branch-

es of the fifth pair, perforating the tcalenus medius to

be fpent upon the rhomboid mufcles. (4) Branches of

the fub-occipital nerve, running to the fmall mufcles

at the under ind back part of the head. (5)Pofte-

rior branches of the cervical nerves. (6) Polterior

branches of the dorfal nerves. (7) Pofterior branches

of the dorfal and lumbar nerves running to the eredor

.mufcles of the back. (8) Pofierior branches of the

dorfal nerves, penetrating the inter^coftal mufcleso

(9) Branches from the laft dorfal, and from the lumbar

nerves, fupplying the lumbar and abdominal mufcles,

(10) Branches from fome of the lower jcervical nerves,

running to the mufcles on the back part, of the fcapula.

(ti) The articular nerve. (12) A branch from the

axillary plexus running to the mufculus latiflimus dorfi.

(1 3) Another branch from the axillary plexus running

to the latiflimus 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 PS facrum running to the mufcles, &c. there.

{17) A fmall branch running out between the os fa-

crum and os coccygis. (18) The end of the cauda
equina running through the canal at the back part of

the os facrum. (19) The fciatic nerve. (2©) Branches
from the fciatic nerve to the mufcles on the back part

of the pelvis, (2
1 ) Branches From the fciatic nerve to

the mufcles, &c. about the anus. (22) Branches from
the fciatic nerve to the gluteus maxiinus 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,

y 2 A
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PREFACE.
WHAT is called Comparative Anatomy^ was certainly

the firft branch of the .fcience that was cultivated \

and from it the earlieft anatomifts' formed their notions and
fyftem of the human body. The natural prejudices of man*
kind, and, in fome fenfe, common humanity, oppofed any at-

tempts to be made in the other way. As the hrft phyficians

were philofophers, and this part of natural knowledge more
immediately related to medicine, they particularly applied to

it. Democritus, who, according to fome, was the mafter of

Hippocrates, fpent much time in difledfing brutes and exa-

mining their feveral parts. He applied himfelf with fuch ea-

gernefs to this ftudy, as to incur the cenfure of madnefs. His
dehgn was to examine the nature of the bile, and learn the

feat and caufes of difeafes. That this fcience was much im-
proved by the times of Hippocrates, is very apparent from his-

writings, which are intermixed with reafonings drawn from
it 3 and fome parts of his phyfiology are only applicable to

brutes. Thefe paflages appear to us exceeding obfcure, -often

falfe and contradidlory ; and have for that reafon been reject-

ed by fome very great critics. But is not this owing to our

own ignorance ? We do not well underftand the then received

- fyftem of anatomy, and his terms and. names do not correfpond

to ours.‘ The fmall traCt De Vulneribus Capitis,, is as great a

mafter-piece in its kind as the Coacee PrediEliones. Yet the

firft has been efteemed by fome lame and imperfeCt, and af-

forded occafion for many difputes and wranglings
;
and all this

becaufe not underftood. Anatomifts, however, have done by
Hippocrates in moft cafes as the critics with Homer, made
him the mafter of all human and divine fcience. Not a new
divifion of a bone, or difpute about a procefs or articulation,,

but has been referred to his judgment 5 and he has often been

made to explain what he never dreamt of. Galen, the father

of anatomifts, is, for the fame reafon, in many places, become
an obfcure writer. He is accufed and defended by the great-

eft fucceeding mafters. Vefalius, the great reftorer of ana-

tomy, will not allow accuracy or truth in many of his deferip-

. tions ; they are, according to him, taken from brutes, and
obtruded on the world for human.
The other anatomifts treat Vefalius much in the fame man-

ner and, with uncommon fagacity and unwearied applica-

tion,
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tlpn^ have found out variations and lufus natura in particular

parts, that they may eftablilh Galen’s defcriptions, and con-

demn thofe of Vefalius. This is particularly the cafe -with Eu-

ftachius in his Treatife on the Kidneys. How fliall we now un-

derftand Galen, and judge between thefe great anatomifts ? It

is Comparative Anatomy alone can extricate us from this con-

fufion ; as it will teach us when Galen and others defcribed

and reafoned from brutes, and when not. We fhall then find,

that the greateft part of his defcriptions 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 fub-

jecl, and are not capable of being otherwife applied. This ftudy

he himfelf recommends with great earneftnefs to his fcholars ;

and it is obfervable, that the nioft eminent anatomifts firft:

difcovered their genius by an early attachment to it. This

was particularly the cafe of Vefalius and Valfalva*.

As the firft knowledge the ancients gained in anatomy was
from the difte£lion of brutes, fo they formed the names and
terms of art from the moft natural appearance the part afford-

ed, and that in different animals. Thofe names were applied

to the correfponding parts in the human body, and retained by
fucceeding anatomifts to avoid a multiplicity of words. This,

however, produces one bad effeft, that it muft miflead us in

our conceptions, as thofe names are often very improper epi-

thets in the human fubje^t. The author has elegantly remark-

ed 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 afcendens and defcendens has impofed on fome of the ma-
fters in anatomy, who, it is plain, have taken their figures from
the name. Difputes have arifen about the appendix vermi-

formisy &c. which are all cleared up when we once view the

part in the animal whence the name was taken.

The intention of nature in the formation of the different

parts, can no where be fo well learned as from this fcience

;

that is, if we would underftand phyfiology, and reafon on the

fumftions in the animal-ceconomy, we muft fee how the fame
end is brought about in other fpecjes. We muft contemplate

the part or organ in different animals, its fhape, pofition, con-

neclion with the other parts, &c. and obferve what thence a-

Y 4 rifes.

* Gaudebat cnim avlcularuni, allorumqiie anlmalculoruni diffedliombu? ; co-
rumque exta curiofus, quam pro ilia jEtate, rimabatur

: quam ego praefignitica-

tionem, non in Vefalio tantum. fed in alii* quoque puens fuifle fcio, qui, cum
adolcviflent, auacomia per.itus fs dediderunc. ISlor^agni Comment, de vita Vd-
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rifes. If we find one common efiecf con flan tly produced,
tho’ in a very different way, then we may fafely conclude that

this is the ufe or fun^fion of the part : this reafoning can ne-

ver betray us, if we are but fure of the fadfs-. The writers in

phyfiology have generally taken another route, and one favour-

ite thefis or other ferves to explain the whole or moft of the

fyftem. An innate and concodfing heat, acids, menftruums,
&c. have all had their fucceffive reigns and patrons : and in

truth, phyficians feem not to have fufficiently confidered the

importance of this ftudy to form a complete phyfiology, which
niufl ever be the great bafis of their art. They have bellow-

ed pains in examining the human body, diffecled minutely its

feveral parts, traced out (perhaps often invented) a new divi-

fion of a mufcle : But how little has phyfic been promoted by
all this ? The moft accurate defcription of the human ftomach,

with all its veins, arteries, nerves, &c. will never rightly ex-

plain digeftion. What muft we then do? Examine it in the

other fpecies of animals, mark there its differences and the ef-

fedls, compare thefe with the human ; and then (hall we, in

fome meafure, be able to judge what are the principal inftru-

ments, and how they are employed in this compound action.

Any other way of reafoning (as the author well obferves) will

never bring us to the folution of a philofophical or medical

problem. It muft indeed be confefled, that this method is te-

dious and flow ; many obfervations muft firft 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, Tamfacilefolertia
vinci pojjunty quam folent conatibus viilgaribus difficiilter ce~

dere.

Of this kind of reafoning v.^e have many beautiful inftances

in the following papers. Such is the account of the pofition

of the Duodenum ; of tlie caufe of our preferring the Right

Arm
',
of the circulation of the blood in the Foetus ; the hi-

ftory of the Thymus and Thyreoid Glands, their ufe and mu-
tual proportion ; the ufe of the Spleen, &c. This laft he ex-

plains in fo flmrt and mafterly a manner, that more argument

will be found in the few lines upon it, than is to be colIecSled

from whole treatifes on the fubjeG:. But as his defign was to

give a defcription of the feveral fpecies, or rather their prin-

cipal differences, he chiefly confines himfelf to this. So in

the anatomy of the dog he compares the different pofition,

fhape,
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{liape, length, &c. of the feveral parts with the correfponding

parts in man ; and from that one circumftance, the dilFerence

of an ere6t and horizontal pofture, 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 covered by the Peritone-

um, &c. There have been difputes about the fiffiire in the

human liver, and different accounts given. Thefe all vanifh,

when we confider this vifeus in different animals. We then’

find, that there are more or fewer divifions, according to the

greater or leffer flexility of the fpine. The fame rule holds

with regard to the divifions of the lungs. This reafoning like-

wife excludes the pretended ufe of the ligament in the human
liver. And, in fhort, we can underftand but little of our own
ftrufture unlefs we ftudy that of other animals : we (hall then

find, that the feveral variations are relative, and depend on
the different way of life ; that is, one leading fpecialty draws

after' it a great many more, in which nature is always an

oeconomift, and takes the ffiortell; route.

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 differ-

ence. Thus, in the animal kingdom, fome are provided with

lungs, when others are deprived of thefe breathing organs ;

fome have a mufcular diaphragm and ftrong abdominal muf-
cles, others a mere membrane. It muff be very entertaining

to learn how thefe differences and deficiences are adjufted and
fupplied : it is then from this fcience alone we can underftand

that fimplicity of nature which is fo much talked of, and but

little underftood. Hence likev/ife we muff learn what to think

of animals perfedf and imperfedf.

Anatomifts have made a noife about the different ffrudlures

of the fame part in the human body, and been at great pains

to make colledfions of thofe Lufiis Natura^ as they call them

;

which becaufe they are rare, are for that very reafon of no
great confequence to be known. The epithet, Irowever, is

extremely proper ; for the moft remarkable of them are tran-

fitions from tlie order or law of nature that obtains in one fpe-

cies to that of another. Thus it has been obferved, (though

very rarely), that the liver was fituated iruthe left hypochon-

drium : but, as our author remarks, it is not peculiar to it to

lie
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lie on the right fide in animals j for in fowls it lies equally iii

both, and in fifhes moftly on the left.

It is furprifing that we have no tolerable treatife on this

fubjedf, which is in itfelf fo entertaining and fo conducive to

promote Medicine. Thofe who have made attempts this way,
have only colle61:ed and ranged in order fome particular fpe-

cies, fuch as Birds or Fiflies. They have likewife with great

labour given us figures and defcriptions of them ; but all this

is little eife than mere amufement. It is the ftrudture of
their internal organs we feek after, and the manner how the

different fun£l:ions of the animal-oeconomy are performed.

Their hiftories of thefe are every way defective and erroneous.

There are indeed noble hints to be found in the writings of

fome of our modern anatomifts, particularly thofe of the im-
mortal Dr Harvey. That great man well underftood the im-

portance of this fcienee to advance medicine ; and according-

ly employed the moft of his time in difle6ling animals of differ-

ent tribes, and making experiments on them : by which means
he made the greatefl difcovery that ever was in the fcience,

and laid the foundation of the prefent fyftem. He had cer-

tainly left us other treatifes on this fubjedf, had he not been

interrupted by the civil 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 mar^mg the effects, &c. that all this might

be transferred to the human body: And indeed, from the ap-

plication of thefe reafonings to the obfervations they made on

morbid bodies, the fcience feemed faff advancing to that phy-

fical certainty which can be attained from experiment and ob-

fervation. But, alas I 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 conjedlure. The quantity and velocity of the

blood, the force of the heart, diameters of the veffels, &c.

were fubjedled to meafure and number, and difeafes next were

to be accounted for, all in a mathematical manner.—This

method, however, did not fucceed according to wifii : For,

firft, thofe great geiiiufes 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 muff

plainly appear ridiculous at firft fight*. This, fome may fay,

proves
• The ingenious Dr Pitcairn was the chief man in thefe parts who gave

Into
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proves nothing ; it was the fault of the artifts, who afiiimed

wrong hypothefes for their calculations, or were not perhaps

accurate enough in their obfervations. True; but whofe fault

was it to adapt figure and number to a fubjedl which refufes

them, through its numberlefs deviations from fixed laws and

conditions ?—Is an animate body a mere bundle of hard coni-

cal elaftic tubes, and the heart a pump forcing the liquors

through ? Are then all the veflels exa£l: cones, or have two
anatomifts agreed in their meafures of them ? Do they not

yield every way ? and are they not continually obflrudfed in

different places ? Are there not many different attra£lions

prevailing for the feveral fecretions, and many different forces

adding on the veffels at the fame time, which can never be

determined ? &c. Thefe and fuch like confiderations wiii

foon convince us how little the pradlice of medicine is to be

promoted by thofe fpecuiations If thefe gentlemen meant
by mathematical reafoning phyfical experiments, then no one
ever doubted of this, no more than they do of the ufe of ma-
thematics in natural philofophy itfelf. But as this feems not

to be their fenfe of the matter, they ffiould point out a few
difeafes which this fcience has explained, and wherein it has

corredled the received pradlice.—But we are now got from
the fubjedl to what is foreign. To return then : Compara-
tive Anatomy has hitherto been treated but by pieces. Thus
fome, writing on the human eye, have examined the eyes of
other animals ; and fo with regard to tlie heart, See, Some
have given us the defeription of one particular animal, others

of another. But no one author, that we know of,, has given

us a fyftem of this fcience, where we might have a fummary
view

into this way. He fuppofes the frree af the mufcles to be in a compound rati^>

of their length, breadth, and de})th
;
that is, as they are homogeneous folids in

the ratio of their weights. Whence knowing the force of any one mufcle, wc
can by the rule of Proportion (from their weights) determine that of anotlicr.

This he appiies^to the ftomach
;
and by the compiitatinn, its mufcular force ac

leaft is equal to 117,088 lb. weighr.*—That mufeks are in chat proportion, is»
mere hypothefis, for which the Do(51:or does not offer the fmallcft proof ; an3
had he alfigned five ounces as the weight of the fiomach, he had been nearer the:

truth. This is one glaring inftance how much theory and whim may prevail
with the greatefi: of men over common fenic.

•*" The authority of Hippocrates is often adduced in this argument
; for which

they cite two paffages In the one he recommends the ftudy of Aflronomy a.&

r.cceffrry to a phyfician
; and in the other, that of Arithmetic and Geoinetry.

The firit he did from his belief in the influence of the ftars
; and the fe-

coiid from his"veneration for the Pythagoric numbers, in the myfieries of which:
he founded his theory of the crifes in acute difeafes : Both thefe confiderations
then are foreign to the purpofe, nor is there in any of his genuine WTitings the-

fmalleil vefiige of this kind of reafoning. On the contraryj Cclfus fays of hint,

.Primus ahjiudiofapientla mcdicinam [eparatit,
rs
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view of the moft material differences in the ftru£l:ure of ani-

mals. There are indeed compends of this fcience, if yoii

will, which are efteemed by many, and were wrote with the

noble defign of illuftrating the wifdom and goodnefs of our

Maker. But thofe who compofed them were not anatomifts

themfelves ; fo could only cpllecT from others, which they of-

ten do without any judgment: for how voluminous foever their
'

W'orks may be, yet if you will flrip them of their repeated ex-

clamations, citations of authors and books, the many ftrange

and furprifing ftories, all told, however, by creditable vouch-

ers, you will have little left behind befides an indigefled chaos

of hiftories and defcriptions, fome true and many falfe. The
argument, 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 fyftematk

manner. The defcriptions are all taken from the life, and the

reafoning employed is plain and conclufive. Thefe are inter-

mixed with many praftical obfervations in medicine and fur-

gery, which muft equally inftru£l: and entertain the reader.

This work, in fubftance, appeared about forty years ago,

under the title of Ejfay on Comparative Anatomy; but

without any author’s name, being only compofed from Notes

taken by a ftudent at the Clafs Lecflures. As it was of courfe

exceedingly defective and erroneous, the prefen t Profeffor of

Anatomy, in preparing for the prefs the Collection of his fa-

ther’s Works lately publifhed, corrected this piece amongft

the reft; and alfo made fome additions to it, from obfervations

that had been collected by the author with a view to a larger

work upon the fuhjeCt, but which various avocations pre-

vented him from profecuting. The Profeflbr’s defign, how-
ever, being only to correCt his father’s works, not to enlarge

them by additions of his own, the prefent performance ftill

remained lefs complete than might be wiftied, and unimproved

by later difcoveries. It having been, therefore, fuggefted to

the prefent publilher, as proprietor of the late DoCfor’s Works,
that a feparate Edition of this Treatife, improved and enlarged,

could not fail of being acceptable, he readily adopted the de-

fign ; and was fortunate enough to prevail with fome gentle-

men verfed in the fubjeCf to undertake the talk of making the

necefTary additions and improvements. This has been accor-

dingly accomplilhed, as far as the limits of a compend would
admit, or as feemed to comport with the original fcale of
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the undertaking. Some of the principal fubje<fl:s, particular-

ly the Dog, Fowls, and Fifhes, have received confiderable

augmentation : Others have been entirely added ; as Amphi-
bious Animals, Serpents, Infefts, &c. : And lelTer additions

in great number have been made in various parts of the work,

—either inferted 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 experience and obfervation of the

gentlemen themfeives who had 'the care of the edition, fome
from different parts of the late Author’s others Works, an,d

the greatefl number from the Le<ifures of the illuftrious Pro-

feffor who now fills the Anatomical Chair.

A N
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COMPARATIVE ANATOMY.

The introduction.

HE principal advantages of Comparative Anato-

J. my are the following : Firft, It furnifhes us with

a fufficient knowledge of the different parts of animals,

to prevent our being impofed upon by fuch authors as

have delineated and defcribed feveral parts from brutes

as belonging to the human body. Secondly, It helps

us to underhand feveral paffages in the ancient writers

in medicine, who have taken many of their defcrip-

tions from brutes, and reafoned from them : their

reafonings have often been mifapplied (and confe-

quently wrong explained) by the moderns, through a

foolifli fondnefs to fupport their own inventions, or

give an air of antiquity to a favourite hypothecs. The
third and great ufe we reap from this fcience, is the

light it cafts on feveral funflions in the human oecono.

my, about which there have been fo many difputes a*

mong
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mong anatomifts : Thefe will be in a great meafurc

cleared up by exhibiting the ftrudure of the fame parts

in different animals, and comparing the feveral organs

employed in performing the fame a£lion, which in the

human body is brought about by one more complex.

In this view, it is altogether needlefs to infill on
thofe parts whofe ufe is eafily underflood when once

their llrudure is unravelled. Thus, for inftance, if

we be acquainted with the a6lion of the mufcles in

general, it will not be difficult to determine the ufe of

any particular mufcle whofe origin and infertion is

known, if we at the fame time confider the various

connexions of the bones to which it is fixed, and the

different degrees of mobility they have refpeX to each

other. In the fame manner, if we know the ufe of the

nerves in general, we can eafily aflign the ufe of thofe

nerves which are diftributed to any particular part.

There is then no occafion for a complete Offeology,

Myology, &c. of the feveral animals we ffiall treat of;

nor need we trouble ourfelves about the ftruXure of

any of the parts, unlefs when it ferves to illuftrate

fome of the fore-mentioned purpofes *.

That the firft ufe we propofed from examining the

ftruXure of the parts in brutes is real and of confe-

quence, is evident from looking into the works of fome
of the earlieil and greateft mafters of anatomy, who,
for want of human fubjeXs, have often borrowed their

deferiptions from other animals. The great Vefaiius, al-

though he juftly reproves Galen for this fault, is guilty

of the fame himfelf, as is plain from his delineations of

Ihe kidneys, uterus, the mufcles of the eye, and fome
other

* Notwithftanding this affertion of the learned author, we mult
pbferve, that the myology of animals feems exceedingly iiecefiary

for young anatomifts, who generally begin with differing them
before they have accefs to human bodies. For this reafon, v/e

have added, not indeed a complete myology, but an account of

the particulars wherein the mufcles of a dog differ from thofe of a

roan ; this being the animal mod frequently chofen for diffections,

and one of thofe whofe ftruXure bears no fmall refemblance to

that of the human fpecies.
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other parts. Nor is antiquity only to be charged with

this; finccj in Willis’s Anatomia Cerebri (the plates of

which were revifed by that accurate anatomift Dr
Lower), there are feveral of the pidures taken from
different brutes, efpecially the dog, befides thofe he
owns to be fuch.

We fliall give feveral examples of the fecond ufe in

the fcquel of the work.

The .animal kingdom, as well as the vegetable,

contains the moll furprifing variety
;
and the defceiu

in each is fo gradual, that the little tranfitions and de-

viations are almolt imperceptible. The bat and flying-

fquirrel, though quadrupeds, have wings to buoy
themfelves up in the air. Some birds inhabit the wa-

ters
;
and there are fifhes that have wings, and are not

Grangers to the airy regions
;

the amphibious animals

blend the terreftrial and aquatic together.

The animal and vegetable kingdoms are likewife fo

nearly conne<fled, that if you take the highell of the

one, and the lowcfl of the other, there will fcarce be

perceived any difference. For inftance, what differ-

ence is there betwixt an oyfter, one of the mofl inor-

ganifed of tbe'animal tribe, and the fenfative plant, the

mod exalted of the vegetable kingdom? They both re-

main fixed to one fpot, where they receive their nou-

rifhment, having no proper motion of their own, fave

the fhrinking from the approach of external injuries.

Thus we obferve a furprifing chain in nature.

As there is then Inch a vaft variety, it is not only

needlefs, but impoflible, to confider all of them parti-

cularly. We fhall take only fome of the molt re-

markable genera
;
and hope, from what will be laid of

them, any of the intermediate degrees may be under-

flood.

In treating of Quadrupeds, \st fhall divide them in-

to the carnivorous and herbivorous. As an inftance

of thefe laft, we fhall take the ruminant kind. The

Fowls we fliall divide into thofe that feed on grain,

and
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iand thofe that feed on flefh. The diftindion we fliall

make in treating of Fifhes, fhall be of thofe that have

lungs, and thofe that have them not. The firfl indeed

are with difficulty procured, and at the fame time differ

very little from quadrupeds.

As the ftruddure of infedts and worms is fo very mi-

nute, and lends us but little affiftance for the ends pro-

pofed, we purpofely omit them*.

In inquiring into the flru6lure of different animals,

we ought to be previoufly acquainted with the form of

their body, manner of life, kind of food, or in ffiort with

their natural hiftory; which will lead us to account for

the reafon of their different (fructure, and thence ex-

plain the actions of the human body.

* Though the anatomy of infedts is very difficult, and little

known, yet as they conftitute one of the great claffes into which
animals are divided, and as many of them are very ufeful to man,
we have thought proper to add a few circumftances concerning

them, which at ieaft may be confidered as matters of curiofity

highly worthy of the attention of every anatomift ; not to men-
tion, that every advance in knovidedge, with refpedt to/the ftruc-

ture of any one animal, muft either diredtly or indiredtly call fome
light on the ftrudlure of fome part of every other.

VoL. 111. z Of
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Of QUADRUPEDS in general.

LL quadrupeds have a covering of hair, wool, &c.
to defend them from the injuries of the weather

;

which varies in thicknefs according to the feafon of the

year, and difference of the climate. Thus in Ruffia and
the northern countries, the furs are very thick and warm

;

while the little Spanifh lap-dogs, and Barbary cows, have
little or no hair at all.

The cutis and cuticula in quadrupeds are difpofed

much in the fame way as the human, only more claftic.

Immediately under this there is a very thin cutaileous

mufcular fubffance, called fanniculus carmfus^ which is

common to all quadrupeds, the porcine kind excepted

;

this principally covers the trunk, ferving to £hrive I the

ikin, in order to drive off infeds, their'tails and heads

not being fufficient for this purpofe, while their extre-

mities are employed in their fupport and progreflion.

It has probably been from obferving fome mufcles

of the human body, fuch as the platyfma myoides, cre-

inafter, and frontales, and the collapfed tunica cellulofa

of emaciated fubjeds, to refemble this thin mufcle, that

fome of the older anatomills reckoned fuch a panniculus

among the common teguments of the human body.

This Carolus Stephanus has well obferved.

Moll part of quadrupeds want clavicles, whereby their

anterior 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

neceffary for their uniform progrefTion: Apes indeed,

and fquirrels, have clavicles, to allow them a more full

ufe of their extremities in climbing ; but when they

walk on all fours, they walk but indifferently.

WK
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The Anatomy of a D O G.

E may firft obferve of this animal, as indeed of

mofl quadrupeds, that its legs are muchlhort-

er in proportion to its trunk than in man, the length

of whofe fteps depends entirely on the length of his

inferior extremities; however, to balance this, the

trunk of the animal is proportionally longer and finall-

cr, and his fpine more flexible, by which he is able at

each ftep to bring his pofterior extremities nearer to

his anterior. His common teguments are much a- kin
to thofe of other quadrupeds

;
only they allow little or

no paflfage for fweat
;
but when he is over*heated, the

noxious and fuperfluous matter finds an exit by the

falivary glands
;

for he lolls out his tongue, and fla-

yers plentifully*.

The pyramidal mufcles are wanting
; to fupply

which, the redus is inferted flelhy into the os pubis.

The omentum reaches down to the os pubis ; which,

confidering the pofture of the animal, we will find to

be a wife provifion, fince its ufe is to feparate an oily

liquor for lubricating the guts, and facilitating their

periflaltic motion. So in our ered pofture, the natu-

ral gravity of the oil will determine it downward
; but

in the horizontal pofition of thefe creatures, if all the

inteftincs were not covered, there would be no favour-

able derivation of the fluid to the guts lying in the

pofterior part of the abdomen, which is the highefl:

;

Z 2 and

* We are not, however, to fuppofe, that becaufe a dog does not

fweat, he has no infenfible perfpiratlon. 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
perfpirable matter was not conftantly going off. We may alfo ob-
ferve, that the difeafe called Rabies Canina^ is 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 thofe being originally feized with this malady.
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and befides, had the omentum reached much farther

down in uSj it would not only have fupplied too great

a quantity of oil to the lower part of the abdomen,
but we would have been in continual danger of her-

nias
;
and even at prefent the omentum frequently paf-

fes down with fome of the other vifeera, and forms

part of thefe tumours. To thefe, however, the dog is

not fubje<R, as his vifeera do not prefs fo much on the

rings of the abdominal mufcles, and befides are pre-

vented from paffing through by a pendulous flap of fat,

mentioned p ^58. The inferior and anterior lamella

of the omentum is fixed to the fpleen, fundus of the

flomach, pylorus, liver, &c. in the fame way as the

human ;
but the fuperior having no colon to pafs over,

goes diredly to the back-bone. This ferves to ex-

plain the formation of the unall omentum in the hu'

man body
;
which is nothing but the large omentum,

having loll its fat, pafling over the flomach and colon,

where it reaffumes its pinguedo, fo proceeds, and is

firmly attached to the liver, fpine, &c. The ftrise of

fat are pretty regularly dirpofed through it, accompa-

nying the diflribution of the blood-veflels to guard

them from the prefTure of the fuperincumbent vifeera.

This animal’s flomach, though pretty much refem-

bling the human in its fnape, is fomewhat differently

fituated. It lies more longitudinal, as indeed all the

other vifeera do to accommodate themfeives to the

fhape of the cavity in which they are contained; that

is, its inferior orifice is much farther down with refpedl

to the fuperior than the human : by this means the

grofs food has an eafier paflage into the duodenum.
Again, the fundus of the human flomach, when di-

flended, flands almoll dirc6lly forwards, which is oc-

cafioned 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 poflerior : this alfo anfwers very w^ell the

fhape of the different cavities, the diflance betwdxt the

cardia
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cardia and fundus being greater than that betwixt the

two fides. It feems to be much larger in proportion

to the bulk of the animal than the human, that it

might contain a greater quantity of food at once ;

which was very neceffary, fince this animal cannot at

any time get its fuftenance as men do. The turbillion

is not fo large, nor is there any coar(5lion forming the

antrum Willefii as in the ftomach of man. It is confi-

derably thicker and more mufcular than ours, for

breaking the cohefion of their food, which they fwal-

low without fufficient chewing. Hence it is evident

the force of the ftomach is not fo great as fome would
have it, nor its contraction fo violent : otherwife that

of dogs would be undoubtedly wounded by the lharp

bones, &c. they alw^ays take down ; for the contrac-

tion here is ftill greater than in the human ftoinach,

which is much thinner. The rugse of the tunica vil-

lofa are neither fo large, nor fituated tranfverfely, as

in the human, but go from one orifice to the other

:

the reafon of which difference is, ‘perhaps, that they

might be in lefs danger of being hurt by the hard fub-

ftances this creature frequently feeds upon ; and for

the fame reafon there is not the like coardion at their

pylorus.

The intefiines of this animal are proportionally much
fliorter than ours

;
for the food which thefe creatures

inoftly ufe, foon diffolves, and then putrifies
;

on
which account there was no occafion fora long trad of

inteftines, but on the contrary that it fliould be quick-

ly thrown out of the body. The fame is to be obfer-

ved 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 accu-

rately.

The valvulae connlventes are lefs numerous, and in

a longitudinal diredion
;
and the whole trad of the

alimentary canal is covered with a llime, which lubri-

Z 3 cates
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cates the intcflines, faves them from the acrimony of
the excrementitious part, and facilitates its pafTage.

The duodenum differs confidcrably in its fituatlon

from the human. For in man it firil! mounts from the

pylorus upwards, backwards, and to the right-fide;

then pafles down by the gall-bladder; and, marching
over the right kidney and fuperior part of the pfoas

mufcles, makes a curvature upwards
; and paffes over

the back-bone and vena cava inferior, to the left hypo-
chondrium, where it gets through the omentum, iiic-

fentery, and mefocolon, to jejunum, being
firmly tied down all the way, the biliary and pancreatic

duds entering at its mofl depending part: Whereas,
in the dog, the duodenum is fixed at the pylorus to the

concave furface of the liver, and hangs loofe and pen*

dulous 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
pancreatic juice are poured into it at the. moll depend-
ing part. Therefore the fame intention feem« to have

been had in view in 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 intimately blended

with the humours before its entry into the jejunum,

where the lacleals are very numerous : And thus, by
reafon of their different poflure, the fame defign (tho^

by a very different order of the parts) is brought about

in both.

The other fmall guts are much the fame with ours,

only fiiorter. The great guts are alfo fliorter 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 fmall guts confiderably lon-

ger, but alfo their great gUts moje 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 vege-

tables
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tables chiefly ;
and flill the mod of his food, and all

his drink, is of that clafs.

The rcafon of this difference feems to be, that as

animal- food is not only much more eafily reduced in-

to chyle, but alfo more prone to putrefadion, too long

a remora of the juices might occafion the word confe-

quences. So it was neceffary that their receptacles

fhould not be too capacious
;
but on the contrary, be-

ing fhort and. narrow, might conduce to the feafonable

difeharge of their contents. Whereas vegetable food

being more difficultly diffolved and converted into an

animal nature, there was a neceffity for fuch creatures

as fed on it to be provided with a long intedinal canal,

that this food in its paffage might be condderably re-

tarded, and have time to change its indoles into one

more agreeable to our nature. Bcfides which there is

another advantage which accrues to man in particular,

from having his great guts very capacious : for as he

is a rational being, and modly employed in the func-

tions of focial life, it would have been very inconve-

nient as well as unbecoming for him to be too fre-

quently employed in fuch ignoble exercifes
; fo that,

having this large refervoir for his faeces alviriae, he

can retain them for a confiderable time without any
trouble.

The appendix vermiformis judly enough deferves the

name of an hitejlimm ccscum in this fubjed, though in

the human body it docs not; and it has probably been
from the largcnefs of this part in this and fome other

animals, that the oldeft anatomifts came to reckon that

fmall appendicle in man as one of the great guts. On
its internal furfacc we obferve a great number of mu-
cous glands

Z4 _ ^

The
* As all thefe throw out llime, their principal office would feem

to be the procuring a fufficient quantity of that matter for the pur-
pofes above-mentioned. Still, however, there feems to be fome
unknown ufe for this organ in other animals ; for the appendicula
termiformis in them is either of great iizc or of great length. In



352 COMPARATIVE ANATOMY.

The colon has no longitudinal ligaments
;
and confe-

quently this gut is not purfed up into different bags or

cells as the human : nor does this intciiine make any
circular turn round the abdomen

; but paffes diredly

acrofs it to the top of the os facrum, where it gets the

name of reBum,

At the extremity of the intejllnum reBum^ or verge of

the anus,' there are found two bags or pouches, which
contain a mod abominable fetid mucus of a yellow co-

lour, for which 1 know no ufc, unlcfs it ferves to lubri-

cate the drained extremity of the redum, and defend

it againd the afperity of the deces, or to feparate fome
liquor that might otherwife prove hurtful to their bo-

dies. There is nothing analogous to thofe facs in the

human fubjedl, unlefs we reckon the mucilaginous

glands that are found mod frequent and larged about

the lower part of the redlurn.

The mefentery is confidcr/Dly longer than in the hu-

man body
;

that, in his^horizontal fituation, the inte-

ftines may red fecurcly on the feft cufhion of the ab-

dominal mufcles. The fat is here difpofed in the fame
way, and for the fame reafon, as in the omentum. The
interdices betwixt the fat are filled with a fine mem-
brane. Indead of a great number of glandulse vagse

to be found in the human mefentery, we find the glands

few in number, and thofe are clofely connected toge-

ther
;
or there is only one large gland to be obferved

in the middle' of the mefentery of a dog, which, from

its imagined refemblance to the pancreas and the name
of its difcoverers, is called pancreas Afelln; but the re-

femblance, if there is any, depends chiefly on the con-

nedtion, the druclure being entirely different. The
reafon why this in man is as it w^ere fubdivided into

many
a rat, h is rather larger than the ftomach ; in others, as fwine, and

fome of the animals which live on vegetables, it has long convo-

lutions, fo that the food inuft be lodged in it for a long time.

'I'luis, probably, fome change takes place in the food, which re-

(quires a confiderable time to elfedtuatc, and, though unknown t©

ps, may anfwer very ufeful purpofes to the animal.
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many fmaller ones, may poffibly be, that as the guts of

a human body are proportionally much longer than

thofe of this creature, it would have been inconvenient

to have gathered all the laHea primi generis into on^

place
;
whereas, by colledling a few of thefe veflels in-

to a neighbouring gland, the fame efFe£l is procured

much more eafily. Whether the food in this animal

needs lefs preparation in its paffage through thefe

glands, is a matter very much unknown to us; though

it is certain that fome changes really do take place.

The pancreas in man lies acrofs the abdomen, tied

down by the peritonaeum
;
but the capacity of this

creature’s abdomen not allowing of that fituation, it is

difpofed more longitudinally, being tied to the duode-

num, which it accompanies for fome w'ay. Its dud:

enters the duodenum about an inch and half below the

dudiis communis.
The fpleen of this animal differs from ours very much,

both in figure and fituation. 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 firmly tied to the diaphragm (which
was neceffary in our ered poffure to hinder it from
falling downwards), yet by the animal’s prone pofition,

its pollerior parrs being rather higher than the anterior,

it comes to be always contiguous to this mufcle, and is

as effedually fubjeded to an alternate preffure from its

adion as the human fpleen is.

The human liver has no fiffures or divifions, unlefs

you pleafe to reckon that fmall one betwixt the two
where the large vcffels enter : Whereas in a dog,

and all other creatures that have a large flexion in their

fpine^ as lions, leopards, cats, &c. the liver and lungs

are divided into a great many lobes by deep fedions^

reaching the large blood-veffels, which in great motions

of the back-bone may eafily fhuffle over one another •

and fo are in much lefs danger of being torn or brui-

that) if they were formed of one entire piece, as

wc
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u^e really fee it is in horfes, cows, and fuch creatures

as have their back-bone (lifF and immoveable. There
is here no ligamentum latum conneding the liver to the

diaphragm, which in our fimation was neceflary to

keep the vifeus in its place : Whereas in this creature,

it naturally gravitates forwards, and by the horizontal

pofition of the animal is in no danger of prelling againft

the vena cava
;
the preventing of which is one ufc ge-

nerally alTigned to this ligament in man. Had the li-

ver of the dog been thus connected to the diaphragm,

the refpiration mufl necelTarily have fuffered
; for, as

we fhall fee afterwards, this mufcle is here moveable at

the centre as well as at the fides : But in man the li-

ver 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 mediaflinum and

bones of the thorax. In confequence of this vifeus be-

ing divided into fo many lobes, it follows, that the he-

patic duds cannot pofiibly join into one common trunk

till they are quite out of the fubfiance of the liver

;

becaufe a branch comes out from every lobe of the li-

ver ; all of which, by their union, form the hepatic

dud: whence we are led to conclude, that the hepato-

cyflic duds, mentioned by former authors, do not exift.

The gall-bladder itfelf is wanting in feveral animals,

fuch as the deer, the horfe, the afs, &c.
;
but in place

of it, in fuch animals, the hepatic dud, at its begin-

ning, is widened into a refervoir 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 chylo-

poietic vifeera, to difeourfe of thofe organs that ferve

for the fecrerion and excretion of urine. And firft of

the kidneys: Which in this animal are fituated much
in the fame way as in the human fubjed ; hut have no

fat on their inferior furface, where they face the abdo-

men, and are of a more globular form than the hu-

3 man.
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man. The reafon of thefe difierences will cafily ap-

pear, if you compare their fituation and pofture in this

animal with thofe in a man who walks eredi:. They
are placed in this fubje<R in the inferior part of the

body, fo are not fubject to the preflure of the vifccra,

w^hich feems to be thq principal caiife of the fatnefs of

thofe organs in us, and perhaps may likewife be the

caufe of our being more fubjedt to the (tone than other

animals. Hence there is no need of any cellular fub-

ftance to ward off this preffure where there would ne-

ceffarily be fat colledled ;
but the fuperior part of their

kidneys is pretty well covered with fat, left they fliould

fufter any cornpreffion from the adtion of the ribs and

fpine.

In the internal ftrudlure there is Hill a more confi-

derable difterence : For the papilla do not here fend

out Tingle the feveral tubuli urinifen

;

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 jielvis formed

within the fubftance of the kidney. The only thing

that is properly analogous to a pelvis in man is that fac

or dilatation of the ureters formed at the union of the

dudus uriniferi. The external part of the kidney of a

dog fomewhat rcfembles one of the lobes of the kid-

ney of a human foetus ; but in a human adult the ap-

pearance is very different
;
becaufe, in man, from the

continual preffure of the furrounding vifeera, the lobes,

which in the foetus are quite diftindl and feparated,

concrete, but the original cortical fubftance is ftill pre-

ferved in the internal parts of the kidney. The reafoa

of thefe particularities may probably be, that the li-

quors of this animal, as of all thofe of the carnivorous

kind, being much more acrid than thofe that live on
vegetable food, its urine muft incline much to an alka-

lefccncy, as indeed the fmell and tafte of that liquor in

dogs, cats, leopards, &c. evidently fhow, being fetid

and pungent, and therefore not convenient to be long

re-



COMPARATIVE ANATOMY.

retained in the body. For this end it was proper, that

the fecerning organs fhouid have as little impediment
as poffible by prefTure, &c. in the performing their

functions; and for that defign, the mechanifm of ihsir

kidneys feems to be excellently adapted : We have
mod elegant pictures in Euftachius of the kidneys of

brutes, delineated as fuch, with a view to fhow Vefa-

lius’s error in painting and deferibing them for the hu-
man.

The glandules or capfuls atrahtliari(Z are thicker and
rounder than the human, for the fame reafon as the

kidneys.

The ureters are more mufcular than the human, be-

caufe of the unfavourable palTage the urine has thro*

them ;
they enter the bladder near its fundus.

The bladder of urine differs confiderably from the

human ; and firft in its form, which is pretty much
pyramidal or pyriform. This fhape of the dog’s blad-

der is likewife common to all quadrupeds, except the

ape and thofe of an eredt pofture. 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 urine

gravitating in our credl pofture to its bottom, which it

will endeavour to protrude; but as it cannot yield be-

fore, being contiguous to the os pubis, it will natural-

ly ftretch out where there is the leaft refiftance, that is,

at the pofterior and lateral parts ;
and were it not for

this fac, we could not fo readily come at the bladder

to extract the ftone either by the leffer or lateral ope-

ration of lithotomy. Moft anatoinifts have delineated

this wrong : fo much, that 1 know of none who have

juftly painted it, excepting Mr Cowper in his Myotomla^

and Mr Butty. It has certainly been from obferving

it in brutes and young children, that they have been

led into this miftake. The fame caufe, viz, the gravity

of the urine, makes the bladder of a different form in

brutes : In their horizontal pofition the cervix, from

which the urethra is continued, is higher than its fun-
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dus ;
the urine mufl therefore diftend and dilate the

moft depending part by its weight.

As to its conneBion^ it is faftened to the abdominal

mufcles by a procefs of the peritoneum, and that mem-
brane is extended quite over it

;
whereas in us its fu-

perior and pofterior parts are only covered by it : hence

in man alone the high operation of lithotomy can be

performed without hazard of opening the cavity of the

abdomen. Had the peritoneum been fpread over the

bladder in its whole extent, the weight of the vifeera

in our ere^l pofliure would have fo bore upon it, that

they would not have allow'cd any confiderabie quantity

of urine to be colleded there; but we mull: have been

obliged to difeharge its contents too frequently to be

confident with the fundions of a focial life : Whereas

by means of the peritoneum, the urine is now colle6l-

ed in fufficient quantity, the vifeera not gravitating this

way.

You may take it for a general rule, that thofe crea-

tures that feed upon animal-food have their bladder

more mufcular and confiderably ftronger, and lefs ca-

pacious, than thofe that live on vegetables, fuch as

horfeSj cows, fwine, &c. whofe bladder of urine is per-

fcdly membranous, and very large. This is wifely

adapted to the nature of their food : For in thefe firft,

as all their juices are more acrid, fo in a particular

manner their urine becomes exalted
;
which, as its re-

mora might be of very ill confequence, mud necedari-

iy be quickly expelled. This is chiefly effeded by its

dimulating this vifeus more drongly to contrad, and fo

to difeharge its contents, though the irritation does not

altogether depend upon the dretching, but likewife

arifes from the quality of the liquor. That a dimulus
is one of the principal caufes of the excretion of urine,

we learn from the common faline diuretic medicines

that are given, which are didblved into the ferum of
the blood, and carried down by the kidneys to the

bladder : The fame appears likewife from the applica-

tion
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tion of cantharides ; or without any of thefts, when the

parts are made more fenfible, as in an excoriation of

the bladder^ there is a frequent defire to make water.

Accordingly we find thefe animals evacuate their urine

much more frequently than man, or any other creature

that lives on vegetable food. And if thefe creatures,

whofe fluids have already a tendency to putrefaction,

'are expofed to heat or hunger, the liquids mufl for a

coiifiderable lime undergo the adions of the contain-

ing veflels, and frequently perform the courfe of the

circulation, without any new fupplics of food
j
by which

ihe fluids becoming more and more acrid, the creature

is apt to fall into fcverifli and putrid difeafes : And in

fad, we find that fatal and melancholy diflemper the

rabies canina^ vulpina^ kc, frequent in thefe animals ;

whereas thofe that feed on vegetable food fcldom or

never contrad thefe difeafes but by infedion.

Their fpermatic vejfels are within the peritoneum,

which is fpread over them, and from which they have

a membrane like a mefentery, fo hang loofe and pen-

dulous in the abdomen : whereas, in us, they are con-

tained in the cellular part of the peritoneum, which is

tenfely flretched over them. At their paflage out of

the lower belly, there appears a plain perforation, or

holes ;
hence the adult quadruped, in this refped, re-

fembles 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 teflicle, is of no difadvantage to them,

but evidently would have have been to us
; for from

the weight of our vifeera, and our continually gravita-

ting upon thefe holes, we mufl; have perpetually labour-

ed under enteroceles. This they are in no hazard of,

fince in them this paflage is at the higheft part of their

belly, and, in their horizontal pofture, the vifeera can-

not bear upon it : And, to prevent even the finalleft

hazard, there is a loofe pendulous femilunar flap of fat;

which ferves two ufes, as it both hinders the inteflines

2 from
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from getting into the paflage, and alfo the courfe of

the fluids from being flopped in the vefTels, which is

fecured in us by the cellular fubftance and tenfe peri-

toneum : And it may be worth while to obferve, that

this procefs remains almoft unaltered, even after the

animal has been ahnofl exhaufted of fat.*

There is next a pafTage quite down into the cavity,

where the teflicles lie. Had the fame flrudure ob-

tained in man, by the conftant drilling down of the 11-

quor which is fccerncd for the lubricating of the guts,

we fhould always have laboured under an hydrocele

;

but their poflure fecures them from any hazard of this

kind : indeed your very fat lap-dogs, who confequent-

ly have an overgrown omentum, are fometimes troubled

with an epiplocele.

The ferotum is fhorter and not fo pendulous as the

human in all the dog kind that want the vejtcuhfemU
nales^ that the feed at each copulation might the foon-

er be brought from the tefles, thus in fome meafurc
fupplying the place of the veficula feminales

;

for the

courfe of the feed through the vafa deferentia is thus

fhortened, by placing the fecerning vefTels nearer the

excretory organs The want of veftculiZ feminales at

the fame time explains the rcafon 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 circumftance we know nothing of.

The ftrudure of the tejlicles is much the fame with
the human

;
as are likewife the corpus pyramidale^ va-

ricofum^ or pampiniforme^ and the epididymis or excre-

tory velTel of the teflicle. The vafa deferentia enter

the abdomen where the blood- vefTels come out; and,
pafling along the upper part of the bladder, are 'infert-

ed a little below the bulbous part of the urethra.

The prmputium has two inufcles fixed to it : one

that

* Perhaps its paffage is likewife quickened by the mufcular power
of the vafa deferentia, which is ftronger in this creature than in

man.
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that anfes from the fphin£ler ani, and is inferted all

along the penis; and this is called retrador pr^eputii

:

But ihe other, whofe office is dire6lly contrary to this,

is cutaneous
; and feems to take its origin from the

mufcles of the abdomen, or rather to be a produdion
of their tunica carnofa. The corpora cavernofa rife

much in the fame way as the human : but thefe foon

terminate ; and the reft is fupplied by a triangular bone,

in the inferior part of which there is a groove excava-

ted for lodging the urethra. There are upon the penis

two protuberant bulbous fieffiy fubftances, refembling

the glans penis in man, at the back of which are two
veins, which by the ereBores penis and other parts are

comprefled in the time of coition
; and the circulation

being flopped, the blood diftends the large cavernous

bodies. After the penis is thus fwelied, the vagina,

by its contradion and fwelling of its corpus caverno-

fum, which is confiderably greater than in other ani-

mals, gripes it clofely
;
and fo the male is kept in ac-

tion fome time contrary to his will, till time be given

for bringing a quantity of feed fufficient to impregnate

the female : and thus, by that orgafmus veneris of the fe-

male organs, the want of the veficulce feminales are in

fome meafure fupplied. But as it would be a very

uneafy pofture for the dog to fupport himfelf folely up-

on 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 bodies are fufficiently filled, he gets off

and turns averfe to her. Had, then, the penis been pli-

able as in other animals, the urethra muft of neceflity

have been comprefled by this twilling, and confequent-

ly the courfe of the feed intercepted
;
but this is wifdy

provided againft by the urethra’s being formed in the

hollow of the bone. After the emiffion of the feed,

the parts turn flaccid, the circulation is reftored, and

the bulbous parts can be eafily extracted.

The pro]}ata feems here divided into two, which are

2 proportionably
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proportionably larger than the human, and afford a

greater quantity of that liquid.

The uterus of multiparous animals is little elfe but a

continuation of their vagina, only feparated from it by

a fmall ring or valve. From the uterus two long canals

mount upon the loins, in which the foetufes are lodged :

thefe are divided into different facs, which are ftrongly

conltrided betwixt each foetus; yet thefe coardions give

way in the time of birth. From thefe go out the tuhcz

Fallopianre^ fo that the ovaria come to lodge pretty

near the kidneys.

We ought next to examine the ftrudure of the tho-

rax and its contents. But firft it may not be amifs to

remark of the diaphrag?n in its natural fituation, that

it is in general more loofe and free than the human

;

which is owing to its connedion with the neighbour-

ing parts in a different manner from ours. The human
diaphragm is conneded to the pericardium

;
which

again, by the intervention of the inediaffinurn, is tied

to the Ifernum, fpine, he, but here there is fome di-

ftance between the diaphragm and pericardium. We
obferve further, that its middle part is much more
moveable, and the tendinous parts not fo large. And
indeed it was neceffary their diaphragm fhould be fome-

what loofe, they making more ufe of it in difficult re-

fpiration 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 mamiruz vary as

they bear one or more young. Thofe of the uniparous

kind have them placed between the poflerior extremi-

ties, which in them is the highefl part of their bodies,

whereby their young get at them without the inconve-

nience of kneeling: NeverthelefSjWhen the creatures are

of no great fize, and their bread large, as in flieep, the

young ones are obliged to take this podure. In multipa-

rous animals, they mud have a great number of nipples,

VoL. III. A ^ that
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that their feveral young ones may have room at th^

fame time, and thcfe difpofcd 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 fituation. From this it does not

appear to be from any particular fitnefs of the vefiels

at certain places for giving a proper nourifliment to

the child, that the breads are fo placed in women as

we find them, but really from that fituation being the

mod convenient both for mother and infant.

The Jlernum is very narrow, and confids 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 draighter, and by no
means fo convex as the human

;
whereby in refpira-

tion the motion forward will very little enlarge their

thorax, which is compenfated by the greater mobility

of their diaphragm : fo our thorax is principally en-

larged according to its breadth and depth, and theirs

according to its length. The want of clavicles, and
the confequent falling in of the anterior extremities

upon the ched, may contribute fomcwhat to the ftrait-

nefs of the ribs.

The medtaj}inu7n in this creature is pretty broad.

The pericardium is not here contiguous to the dia-

phragm, but there is an inch of didance betwixt them,

in which place the fmall lobe of the lungs lodges
;
and

by this means the liver, &c. of this animal, though

continually prefling upon the diaphragm, yet cannot

didurb the hearths motion.

The heart is fituated with its point almoll diredly

downwards, according to the creature’s podure, and

is but very little inclined to the left fide. Its point is

much fliarper, and its fhape more conoidal, than the

human. Here the names of right and left ventricles

are proper enough, though notfoin the human ;
which

ought rather to be called anterior and pojlerior^ or fupe-

rior and inferior^ The animal has the vena cava of a

confiderable
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tionfiderable length within the thorax, having near the

whole length of the heart to run over ei‘e it gets at the

finus Lowerianus d,e>!ter. In men, as Toon as it pierces

the diaphragm, fo foon.it enters the pericardium, which

is firmly attached to it, and immediately gets into the

finus Lowerianus

;

which finus, in the human rubje6t,

by the oblique fituation of the heart is almoft contigu-

ous to the diaphragm : and by this we difeover, that

feveral authors have taken their delineations of the hu-

man heart from brutes
;
which is eafily detedfed by

the fliape and fituation of the heart, and long vena ca-

va, within the thorax. This was one of the faults of

the curious wax- work that were fhown at London and
Paris, which were plainly taken from a cow.

This fituation of the heart of the creature agrees bed
with the lhape of its thorax, which is lower than the

abdomen.
The egrefs of the large blood-veffcls from the heart

is fomewhat different from the human ; For here the

right fubclavian comes off firfl:
;
and as a large trunk

runs foine way upwards before it gives off the left ca-

rotid, 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 aorta afeen^

dens more than in the human
;
but this name has pro-

bably been impofed upon it from obferving this in a

cow, where indeed there is art afeending and defeend-

ing aorta.

From this fpcciality of the diffribution 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 account for the general greater ftrength,

readinefs, or facility of motion, which is obfervable in

the right arm. 1 believe, upon meafuring the fides of

the veffels, the furface of the united trunk of the right

fubclavian and carotid is lefs than that of the left

fubclavian and carotid, as they are feparated. If fo,

the refinance to the blood muft be lefs in that common
A a 2 trunk
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trunk than in the left fubclavian and carotid : But if

the refiflance be fmallerj the abfolute force with whkh
the blood is fent from the heart being equal, there

muH: neceflarily be a greater quantity of blood fent

through them in a given time; and as the ftrength of
the mufcles is, eastern paribus^ as the quantity of blood

fent into them in a given time, thofe of the right arm
will be ftronger than thofe of the left. Now children,

being confeious of this fuperior ftrength, ufe the right

upon all occafions
;
and thus from ufe comes that great

difference which is fo obfervable. That this is a fufti-

cient caufe, feems evident from fad
;

for what a dif-

ference is there betwixt the right and the left arm ofone
who has played much at tennis? View but the arms of

a blackfmith and legs of a footman, and you will foon

be convinccvd of this effed arifing from ufing them.

But if by any accident the right arm is kept from ac-

tion 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 origir

nal formation of the veffels fhould be fufficient to refifl

the effed of ufe and habit, (inftances of the contrary

occur every day); it is enough for our prefent argu-

ment, 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 correfponding to the hand we have moft power of, *

this is^vhat gives alfo a fuperiority to the right leg.

This difference is not peculiar to man, but is ftill

more obfervable in thofe creatures in whom the fame

inechanifm dots obtain in a greater degree. Do but

obferve a dog at a trot, how he/bears forward with his

right fide ;
or look at him when a-feraping up any

thing, and you will prefently fee that he ufes his right

much oftener than he does his left fooN Something

analogous to this may be obferved in horfes *.

The

* It has been the opinion of fome anatomlfts, that left-handed

people,
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The thymus of this creature is proportionably much
larger than ours : whereas the glanclula thyroidea is

much iefs, and is divided into two diftind parts, or

there are two feparate glands
; which is not the cafe in

man. The reafon of this difference is unknown, as is

hkewife the ufe of the gland itfclf. It is generally re-

marked, that thefe two glands do thus always fupply

the place of each other
;

that is, in fuch animals as

have a large thymus, the glandula thyroidea is fraaller,

and vice verfa. Hence w’e are naturally led to afcribe

the fame ufe to both, viz. the feparation of a thin lymph
for diluting the chyle in the thoracic duel before it be

poured into the blood
; then it we confider the differ-

ent formation of the thorax in both, we fliall readily

account for the variety in the bulk of thefe two glands.

Refpiration being chiefly performed in man by the wi-

dening of the chefl, the lungs at every infpiration muff

prefs upon the thymus, and confequently diminiih it :

but the diaphragm yielding m^ore in the dog’s infpira-

tion, this gland is not fo much preffed by the lungs,

and fo w'iil be larger; and hence the glandula thyroidea

will be proportionably lefs. Again, from the pofture

of this creature, we lhall fee that it was much more
convenient for a dog to have the moff part of the

diluting lymph fuppiied by the thymus, fince the neck
being irequenrly in a defeending pofture, the lymph
of the thyroid gland would have a very difadvan.tage-

ous courle to get to the thoracic duH : wdicreas in the

human body, the thymus is really below the laHeal ca-

nal, where it makes its curvature before it opens into

the fubclavian ; and confequently there is a necellity

of a confiderable diare of the diluting liquor being fur-

A a
3 nifhed

people, as well as thofe diftingullhed by the name of amhidexter

(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 obfet ved

in fuch bodies as have been examined for this purpofe
j
though in-

deed thefe have been but few, and more experience might thi:2w

greater light on the fubjed.
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nifhed by the thyroid gland, which is fituated much
higher

;
fo that its lymph has the advantage of a per-

pendicular dcfcent.

We may here obferve, that the thoracic du^ in a

dog has no curvature before it enters the fubclavian

vein, the horizontal pofition of this animal allowing a
favourable enough courfe to the chyle, fo as not to

need that turn to force its paflage into the blood. It

may likewife be obfcrved, that^^fuch animals as walk
horizontally, have the valves of the thoracic dud fewer

in number than others. The horfe has only a Tingle

pair
;

while, on the contrary, the ape refembles man
in having feveral valves. Thus the lymph is not only

forwarded in its paflage, but the weight of the column
is diminiflied.

The lungs of this creature are divided into more nu-

merous lobes, and deeper, than they are in man, for

the fame reafon as the liver. The left fide of the tho-

rax in this animal bears a greater proportion to thq

l ight 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 arc

clofely applied to the containing parts ;
although this

has been denied by fome.

We look on it as a general rule, that all quadrupeds,

as having occafion to gather their food from the ground,

are provided with longer necks than man : but as a

long neck not only gives the advantage of too long a

lever to the weight of the head, but alfo, when the ani-

mal is gathering his food, makes the brain in danger

of being opprefl’ed with too great a quantity of blood,

by the liquor in thefe arteries having the advantage of

a defeent, while that in the veins mull remount a con-

fiderable way contrary to its own gravity
\

it was

therefore neceflary that a part of the length of the neck

mould be fupplied by the length of the jaws. Thus we
fee horfes, cows, &c, who have no occafion for open-

ing their mouths very wide, yet have long jaws. Bull-
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dogs indeed, and fuch animals as have occafion for

very ftrong jaws, muft of neceflity have them fhort

;

becaufe the longer they are, the refiftance to be over-

come ads with a longer lever. Another exception to

this general rule, is fuch animals as are furniflied with

fomething analagous to hands to convey their food to

their mouths, as cats, apes, &c. The teeth of this

creature plainly (how it to be of the carnivorous kind

;

for there are none of them made for grinding their

food, but only for tearing and dividing it. It has fix

remarkable (harp teeth before, and two very long tufks

behind
;
both of which the ruminating animals want.

Thefe are evidently calculated for laying very firm

hold of fubftances, and tearing them to pieces
; and

the vaft ftrength of the mufcles inferted into the lower

jaw, aflifts greatly in this adion
;
while the molares

have fliarp cutting edges, calculated for cutting flefli,

and breaking the hardeft bones.

Even its pollerior teeth are not formed with rough
broad furfaces as ours are

;
but are made confiderably

fharper, and prefs over one another when the mouth is

fhut, that fo they may take the firmer hold of whatever

comes betwixt 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 it not for feveral prominences or papillae placed

moftly at the root of the tongue, and crooked back'

w'ards in fuch a manner, as to allow any thing to pafs

eafily down to the jaws, but to hinder its return. By
the papillae alfo the furface of the tongue is increafed,

and a ftronger imprefiion is made on the fenfarion of

tafte. In fome animals who feed on living creatures,

thefe tenter-hooks are ftill more confpicuous; as in fe-

veral large fifhes, where they are almoft as large as

their teeth in the forepart of their mouth, and near as

firm and ftrong.

A a 4 When
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When we open the mouth, we fee the amygdalae

very prominent in the pofterior part of it
;

fo that k
would appear at firft view, that thefe were inconve-

niently placed, as being continually expofed to injuries

from the hard fubftances this creature fwallows : but

upon a more narrow fcrutiny, we find this provided

for by two membranous capfulae, into which the amyg-
dalae, when prefled, can efcape, and remove themfelves

from fuch injuries.

The velum fendulum palati is in this creature confi-

derably longer than in man, to prevent the food from

getting into his nofe
;
which would happen more fre-

quently in this animal than in man, becaufe of its fitua-

tion while feeding.

In this fubjed, as well as in other quadrupeds, there

is no uvula ; but then the epiglottis^ when prefled down,

covers the whole rirna entirely, and naturally continues

fo : there is therefore a ligament, or ’rather mufcle,

that comes from the os hyoides 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 riina, though not fo flrongly but

that it may with a fmall force be clapped down again.

It may be allied, however. Why the uvula is want-

ing here, and not in man? This fcems to be, that qua-

drupeds, w'ho fwallow their food in an horizontal fi-

tuation, have no occafion for an uvula, though it is

neceflfary in man on account of his eredl fituation.

In the upper part of the pharynx, behind the cricoid

cartilage, there is a pretty large gland to be found,

which ferves not only for the feparation of a mucous
liquor to lubricate the bolus as it pafiTes this way, but

alfo fupplies the place of a valve, to hinder the food

from regurgitating into the mouth, which it would be

apt to do by rcafon of the defcending fituation of the

creature’s head. In man, the mufcle of the epiglottis

is wanting, its place being fupplied by the elafiicity of

the cartilage.

The
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The oefophagus is formed pretty much in the fame

way as the human. Authors indeed generally allege,

that quadrupeds have their gullet compofed of a double

row of fpiral fibres decuflaiing one another
;
but this

is peculiar to ruminating animals, who have occafion

for fuch a decuffation of fibres. The adfion of thefe

you may eafily obferve in a cow chewing her cud.

The nofe is generally longer than in man, and its ex-

ternal paifage much narrower. The internal firudure

is alfo better adapted for an acute fmelling, having a

larger convoluted furface on which the memhrana fchei-

deriana is fpread
;
and this is to be obferved in inoft

quadrupeds, who have the olfa fpongiofa commonly
large, and thefe too divided into a great number of

exceflively fine thin lamella. The fenfibility feems to

be increafed in proportion to the furface
;
and this will

alfo be found to take place in all the other fenfes. The
elephant, which has a head pretty large in proportion

to its body, has the greatefi: part of it taken up with

the cavity of the nofe and frontal finufes ; which lafi:

extend almofl: 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 direft him in the* choice

of his food
;
whereas brutes, who have only their fcnfes,

muft of necefiity have thefe acute, fome having one
fenfe in greater perfedion than others, according to

their difterent way of life. We not only conclude d
priori from the large expanded membrana fcheideriana^

that their fenfe of fmelling is very acute, but we find

it fo by cows and horfes diftinguifhing fo readily be-

twixt noxious and wholefome herbs, which they do
principally by this fenfe.

The external ear in different quadrupeds is diffe-

rently framed, but always calculated to the creature’s

manner of life. In fhape it commonly refernblqs the

oblique fedion of a cone from near the apex to the

bafis. Hares, and fuch other animals as are daily ex-

pofed
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pofed to infults from beads of prey, have large ears di-

rected backwards, their eyes warning them of any dan-
ger before; rapacious animals, on the other hand, have
their ears placed diredtiy forwards, as we fee in the

' lion, cat, &c. The flow hounds, and other animals

that are dcfigned to hear mod: didinClly the founds

coming from below, have their ears hanging down-
wards

;
or their ears are flexible, becaufe they move

ihcir head for the mod part with greater difficulty than

man. Man again, who mud equally hear founds co-

ming from all quarters, but efpecially fuch as are fent

from about his own height, has his external ear placed

in a vertical manner, fomewhat turned forward. In

Ihort, wherever we fee a fpeciality in the make of this

organ in any creature, we fhall, with very little reflec-

tion, difeover this form to be more convenient for that

creature than another. The animal alfo has the power
of directing the cone of the ear to the fonorous body
without moving the head. There are fome differences

to be obferved in the druCture of the internal car in

different animals
;
but we know fo very little of the

life of the particular parts of that organ in the human
fubjeCl, that it is altogether impoffible to affign rcafons

for thefe variations in other creatures.

All quadrupeds have at the internal canthus of the

EYE a drong 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 niditans^ as it is cal-

led, 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 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 incondant element. In this

ihen we may alfo obferve a fort of gradation.

All quadrupeds have a feventh mufcle belonging to

the
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tbe eye, called fufpenforius. It furrounds almofl: the

w^ole optic nerve, and is fixed into the fclerotic coat

as the others are. Its ufe is to fuftain the weight of

the globe of the eye, and prevent the optic nerve from

being too much ftretched, without obliging the four

ftraight mufcles to be in a continual contradion, which

would be inconvenient : at the fame time this mufcic

may be brought to aflifl; any of the other four, by cau-

fmg one particular portion of it to ad at a time.

The next thing to be remarked is the figure of the

pupU^ which is difFerent in different animals, but always

exadly accommodated to the creature^s way of life, as

well as to the different fpecies of objeds that are view-

ed. Man has it circular, for obvious reafons : an ox
has it oval, with the longeft diameter placed tranfvcrfe-

ly, to take in a larger view of his food ; cats, again,

have theirs likewife oval, but the longed: diameter

placed perpendicularly
;

they can either exclude a

bright light altogether, or admit only as much as is ne-

ceffary. The pupil of different animals varies in widc-

nefs, according as the internal organs of vifion are

more or lefs acute: Thu's cats and owls, w'ho feck 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 impreflion on the retina), have

their pupils in the day-time contraded into a very nar-

row 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 pain-

ful fenfation
;
therefore the pupil is contraded : on the

contrary, in dying people, or in a beginning amaurofis,

it is generally dilated, as the eyes on fuch occafions

are very difficultly affeded, and as it were infenfible.

The poderior part of the choroid coat, which is cal-

led tapetum^ is of different colours in different creatures.

For oxen, feeding moftly on grafs, have this membrane
of
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of a green colour, that it may refledl upon the retina

all the rays of light which come from objeds of tl^at

colour, while other rays are abforbed : Thus the ani-

mal fees its food better than it does other objeds. Cats

and owls have their tapetum of a whitifh colour
;
and

for the fame rcafons have the pupif very dilatable, and

their organs of vifion acute; And we iliali find, that all

animals fee more or lefs diftindly in the dark, accor-

ding as their tapetum approaches nearer to a white or

black colour. Thus dogs, who have it of a greyifh

colour, diftinguifh objeds better in the night than man,
whofe tapetum is dark brown, and who, 1 believe, fees

worft in the dark of any creature
; it being originally

defigned that he fhould reft from all kinds of employ-

ment in the night-time. The difference then of the

colour of the tapetum, as indeed the fabric of any other

part in different creatures, always depends on fome

particular advantage accruing to the animal in its pe-

culiar manner of life from this fingularity.

We fliall now proceed to the brain, which we re-

mark in the firft place is proportionally much finaller

in all quadrupeds than the human
;

but, as in man, it

is divided into cerebrum and cerebellum, and thefe two

parts bear nearly the fame proportion to one another

as in us. There was no fuch occafion for fo great a

quantity of brain in thofe animals as in man ;
feeing

in them all its energy is employed in their progreflion,

while man has a great wafte of fpirits in the exercife of

his rcafon and intelledual faculties. And befides all

this, a great bulky brain would be inconvenient to thefe

creatures, in fo far as it would add confiderably to the

weight of the head ;
which having the advantage of a

long lever to ad: with, would require a much greater

force to fupport it than now it does
;

for the heads of

the grcateft part of quadrupeds are not near fo heavy

as they would at fight feem to be, from the finus fron-

tales being produced a great way upwards to enlarge

the organs of knelling.

3
The
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The pits in the anterior part of their (kulls are much
more confpicuous than in the human cranium ;

which

may be occafioned by the depending pofture of thefe

creatures heads while they gather rheir food : the brain

at this time gravitating much on the bones while they

are as yet foft,^ will gradually make iinpreflions upon
them at thefe places where it rifes into eminences.

This is prevented in man moftly by his ere(5t po-

fture.

The falx is not near fo large in quadrupeds as in

man, as they have little occafion to lie on either fide,

and the two hemifpheres of the brain are in a great

meafure hindered from juftling againll one another in

violent motions, by the brairds infinuating itfelf into

the above-mentioned pits.

The fecond procefs of the dura mater^ or tentorium

cerehello fuper-expanfum^ is confiderably thicker and
flronger in molt quadrupeds than in man ;

efpecially

in fuch of them as are very fwift of foot, as hares and
rabbits, and that moft when they are old. This mem-
brane is generally offified, or we find the place of it

fupplied by a bone, thftt it may the more effedually

keep off the fuperincumbent brain from the cerebel-

lum in their rapid motions, which otherwife would be
of bad ccnfequence.

The olfadory nerves are very large, and juflly de-

ferve the name of procejfus mamillares* They are hol-

low, and confifl: of a medullary and cineritious fub-

flance, and at firff fight appear to be the anterior ven-

tricles of the brain produced
;
but in man they are

fmall, and without any difcernible cavity. The reafon

of this is pretty evident, if we confider how this ani-

mal’s head is fituated
;

for the lymph continually gra-

vitating upon the inferior part of the ventricles, may
thus elongate and produce them

;
but from this very

inferior part the olfadory nerves rife, and are fent im-

mediately through the os ethmoides into the nofe.

Hence the ancients, thinking they were continued hol-

low
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low into the nofe, believed they were the emun£lorIei
of the brain : In the brain of fheep, which by its firm
texture is the beft fubje£t of any for fearching into the

ftru6lure of this part, we evidently fee, that the name
of theftgmoid cavity was very properly applied by the

ancients to the lateral ventricles of the brain
;
which

are really of a greater extent than they are ordinarily

painted by the anatomifts, reaching farther backwards,
and forwards again under the fubftance of the brain.

The cortical and medullary parts, as well as the corpus

callofum, are fiinilar to thofe parts in man.
The nates and tejles deferve this name much better

here than in the human body, with refped to each

other. They are larger in the quadruped ; and hence
we perceive that there is no great reafon for afcribing

the different operations to any particular fize or fhape

of ihefe parts. They are here alfo of dilferent colours;

the nates being of the colour of the cortical, and the

tejles 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

;
for we

have hitherto fuch an imperfedt 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 ano-

ther, is fitted to the creature’s particular way of li^

ving.

The rete mirahile Galenic fituated on each fide of the

fella turcica^ about which there has been fo much dif-

pute, is very remarkable in mofl quadrupeds. This

plexus of veffels is nothing elfe than a continuation of

the internal carotid arteries, which, entering the fkull,

divide into a vafl: number of minute branches running

along the fide of the fella turcica, and, uniting after-

wards, arc fpent on the brain in the common way.

Galen feems with juftice to fuppofe, that this plexus

i of
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of veffels fervcs for checking the impetuofity of the

blood deflined for the brain.

The ftrudture of the brain differing but very little ia

all quadrupeds, it will be needlefs to examine it in any

other.

The MUSCLES of a DOG.

TN the following defeription, it is not intended to

give a complete account of the mufcles of the dog^

but only of the particulars wherein they differ from
thofe of the human fpecies

;
at the fame time that care

has been taken to make their names agree as near as

poffible with thofe of modern authors.

It is alfo to be underftood, that thofe mufcles con-

cerning which nothing is here faid, in general agree

with thofe of the human fpecies.

Panniculus Carnosus.—Immediately below the

fkin lies a thin flefhy expanfion, covering the greatefl:

part of the body, and furrounding the other mufcles
J

It runs over the head, 'neck, and greatefi: part of tlie

thorax and abdomen, and covers 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 coL
Icdfcd into a thick fold that terminates in the latiffimus

dorfi. In man there is nothing fimilar to this, except-

ing the platyfma myoides, or the occipito- frontalis.

The ufe of this thin mufcle is to wrinkle the fkin, in

order to fhake of duft, infects, kc. By this alfo the

animal has a power, in fome meafure, of making the

hair fland on end, particularly on the neck.

Muscles of the TEGUMENTS of the CRANIUM.-

Occipito frontalis. In man this is a difliniEl mufclc

covering all the upper part of the head, beginning at

the occiput, and ending at the under part of the brow«
ia
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In a dog this is only part of the panniculus carnofus;

and therefore is common to the head and . reft of the

body.

Corrugatorfuperctln wanting.

Muscles of the EAR.

The mufcles of the ear of this animal differ confi-

derably from thofe in the human ear, where little mo-
tion feems to have been intended. In a dog, the mo-
tions of the ear are free and cxtenfive ; and hence a

greater number of mufcles were required : But feveral

of thefe are fo fmall, that perhaps it may be fufficient

to defcribe two of the principal of them.

Retrabens^ a large and diftind: mufcle arifing from
the fpinous proceffes of the two or* three firft cervical

vertebrae, and running over to be fixed to the concha
at its lateral and upper part. Its name denotes its

ufe.

Engens^ arifes from a ridge on the occipital bone,

and runs over by three diftin£l flefliy flips to be fixed

to the outer part of the ear, and ferving to ered or

prick it up.

There are likewife a number of very diftincl mufcles

belonging to the internal ear. •

Laxator tympani is a fliort mufcle, of an oval form

and glandular appearance, lying in a particular cavity

of the os petrofum, near the foramen ovale
;
from the

bottom of which it fprings, and is inferted by a very

flender tendon into the malleus. The ufe is, as in

man, to relax the membrana tympani, by rendering

it lefs concave,

Mufculus meatus auditofius. In a dog there are fe-

veral fmall mufcles which come from one of the pro-

tuberating cartilages of the concha, and end in ano-

ther of them
;
which, by putting them nearer together

or farther afunder, may dilate or coiltra£l: the meatus

externus, the better to fit it for different founds,

Mus-
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Muscles of the EYE.

The mufcles which belong to the eye of a dog are

fimiiar to thofe in man
;
bur, from the difference of

fituation of the head, the dog has an addition of two
others not found in the human fpecies.

All quadrupeds have a feventh mufcle belonging to

the eye, called fufpenfonus. It furrounds almoll the

Avhole 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 nerve from
being too much flretchcd, without obliging the four

ftraight mufcles to be in a continual contraction, which
would be inconvenient

;
at the fame time this mufcle

may be brought to affift any of the four, by caufing

one particular portion of it to aCt at a time.

Mufcuius trochiecs proprius is by much the fmalleft

mufcle of the eye. It arifes flefhy near the origin of

the obliquus major
;
and foon fends off a (lender ten-

don, which is inferted into the trochlea, to the mo-
tions of which it is fubfervient.

Muscles of the F A C E.

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 reft of the face.

Mouth. The lips of a man are moved by nine pair

of mufcles and a fphinCter
j but a dog has only fix

pair and the fphincier.

Levator anguli oris wanting.

Levator labiifuperioris arifes and is inferted in the

dog in a manner fomewhat fiinilar to what it is in man.
Its ufe is to pull up the lip, which the animal does

principally in fnarling.

Deprejfor labii fuperioris as in man.
Deprejfor anguli oris wanting.

VoL. III. B b De^
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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 forcibly drawn upwards.

Buccinator as in man.
Zygomaticus minor wanting.

Muscles of the LOWER JAW.

Temporalis arifes and is inferted almoft in the fame
manner as in man

;
but is much thicker and ftrong-

er in proportion to the fize of the animal
;

as in-

deed might be naturally expected, when we confider

the very hard and ftrong fubflances which dogs are

capable of breaking and tearing afunder with their

teeth.

Majfeter arifes and is inferted alfo fomewhat in the

fame manner as in man
;
and, like the temporal muf-

cle, is thick and ftrong, that the jaws may be brought
more forcibly together.

Pterygoideus internus et externus arife clofe 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-C mafloidceus. 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 other fide

; here it feparates from

it, and runs up to be inferted as in man.
Digajlricus^ in man, has two flefhy bellies, with a

tendon in the middle ;
but in the dog it arifes by a

very thick and ftrong flefhy bellv, from between the

maftoid.
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ir.aflold procefs of the temporal and condyloid procefg

of the occipital bone$, and runs forward to be fixed

by a broad infertion into the middle of the lower jaw.

Its ufe is to cdunterafl the temporal and maffeter muf-

cles by bringing down the jaw.

SternO‘hyoidceus^ in m,an^ arifes from the fternum,

firft rib, and clavicle. In the dog, it arifes, in com-
mon, with the fterno-thyroidseus mufcle, from the car-

tilaginous extremity of the tirfl rib. After running

along the neck a fliort Way,' it leaves the fterno-thyroid

mufcle; and runs, as in man, to the bafe of the os

hyoides..

Omo byoidaus wanting,

Sterno tbyroidaus arifes in common wnth the fterno«

hyoidseiis.

Cbondro-cerato byoidcBus arifes from the fuperior cor-

ner of the thyroid cartilage^ and is inferted into the

cartilaginous appendix of the os hyoides. Its ufe is to

draw thefe bodies clofer together. In man, this muf-
cle is wanting.

Stylo glojfus^ in man, arifes from the flyloid procefs.

In the dog it arifes from the extremity of the long

procefs of the os hyoides
;
and therefore Ought to be

called byo'glojjus,'

Into ceratoJjyoiddus^ a very fhort flefliy mufcle, ari-

fing from the head by the fide of the digaftric mufcle

of the lower jaw
;
and is inferted near the extremity

of the long procefs of the os hyoides, which it pulls

backwards.

Stylo byoldaeus alter^ wanting.

Stylo pbarynmus arifes from the extremity of the

long procefs of the os hyoides.

Ctrcu7njlexus^ or tenfor palaii^ arifes from the begin-

ning of the Euftachian tube
;
adheres firmly to the

loft part, where it becomes flefHy
;
and afterwards

fends off a tendon which runs over the inner plate of
the pterygoid procefs of the fphenoid bone. It is in-

ferted into the palatum molle, and likevrife joins its

B b 2 fellow
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fellow on the other fide, The ufe of this mufclc is to^

pull the foft part of the palate from the pofterior part

of the noftrils, to comprefs the glands of the palate

which lie near it. It may likewife aflift in dilating

the foft part of the Euftachian tube.

ConJ}ridor ifthrnt faucium may not only ferve the

common purpofes as in man, but likewife a^ upon a

glandular body which is placed in the throat, near the

amygdalae.

Azygos uvula. Although the. uvula is wanting in

this animal, 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 elafiicity of its cartilage

;
but in the dog there is a

very diftind mufcle, which arifes from the body and
cartilaginous procefs 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 fwallowing.

Muscles of the ABDOMEN.

Obliquus externus defeendens arifes flefhy, by nine or

ten heads, from an equal number of pofterior ribs ;

membranous, from the fpinous procelTes of, the four

anterior lumbar vertebrse, and from the fpine of the os

ilium. From thefe different origins it runs over and

downwards to the edge of the refius mufcle. Here it

affifts in forming the linca femilunaris,and is then con-

tinued over the redius by a thin tendinous expanfion

to be inferted into the linea alba. A thin tendinous

expanfion may be traced down with the chord.

Obliquus afcendens internus^ at a little diftance from

the outfide of the redus mufclc, becomes tendinous,

and is continued fo over the fore-part of that mufcle,

to be fixed to the linca alba.

Rodus abdominis arifes fiefliy from the pubes, and

runs up to be fixed to the under end of the fiernum ;

and
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and about the 5th or 6th rib it fends o£F a tendinous

expanfion, which covers the cartilages of the ribs, and

is continued to the top of the fternum. It has the fame

ufe as in man ;
but its under end being flefhy, ferves

in fome meafure to make up for the

Fyramidalis

^

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 addition of three or four mufcles which are not

found in the human fpecies.

Tranfverfalis penis^ a fmall but difbnfl mufcle, which
arifes behind the eredor penis from a fmall protube-

rance 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 affdl in keep-

ing the penis diflended in time of copulation.

Fraputiim adducens arifes from the panniculus car-

nofus near the cartilage enfiformis; 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 glans, after an eredion of the penis.
'

Freputium abditcens is a fingle mufcle which arifes by
a fmall flefliy belly from the fphinder ani and accele-

rator urinm
; at the fore^part of which it runs along tiie

under fide of the urethra, to be inferted into the pre-

puce. Its ufe is to counterad the former mufcle.

Mufculus urethras furrounds that part of the urethra ,

which lies between the probate gland and union of the

crura penis. Its ufe is to coinprefs that part of the

mucous glands and urethra which it covers in time of

coition.

Mufcles of the Female Organs of Generation agree in

general with thofe of the human fpecies.

Bb
3 Muscles
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Muscles of the ANUS.

SphinHer am furrounds the anus, as in man
;
but h

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
affilis in compreffing it.

Muscles about the PELVIS, LOINS, hz.

Mufcuius parvus in articulatione femoris fitus arifes

near the upper edge of the acetabulum, and runs over

the capfular ligament of the joint, to be fixed to the

os femoris between the vaftus internus and crurasus.

its life is to aflifi: the obturator externus in the rotation

of the thigh.

Mufculi caiidsz. The tail of this animal, which is

made up of many joints, has feverai mufcles fixed into

it. They begin with fielhy bellies, which foon fend off

long tendons
; fome of which run as far as the extre-

mity of the tail, and ferve to give it its different mo-
tions which are upwards, downwards, and to each fide;

or, by a fucceffion of thefe motions, the animal can roll

its tail.

Suadratus lumhorum Is a fmall flender mufcle
;
the

anterior and upper end of which is contiguous to the

pfoas parvus
;

the poflerior end to the pfoas magnus.

It arifes from the fpinc of the ilium internally
;
and,

afeending, is inferred into the tranfverfe proceffes of

all the lumbar vertebrae, and likewife into the 9th or

joth rib.

Pfoas parvus^ a large diftindl mufcle, which is con-

Rantly prefent, arifing from the four lowed vertebrae

of the back and as many of the loins, foon forming a

flclhy belly, which fends off a broad expanfion that

runs by the infide of the pfoas magnus
;

part of which
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k covers and conceals. At laft it is fixed, as in man,

to the brim of the pevis.

Muscle^ fituated on the THORAX.

PeBoralis major in a dog, differs from that in man,
in being divided into three diftind: parts. The firfi:

arifes from the upper part of the fiernum
;
and, paf-

fing over the third, is inferted under it by a ftrong

broad tendon into the whole length of the external and
fore-part of the os humeri. The feeond arifes from
the under end of the fternum and cartilage enfiformis,

and covers a confiderable (hare of the under part of

the next mufcle. It is inferted 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 enfiformis and all the fiernum.

It is inferted into the head of the os humeri.

Subclavius wanting, as the dog has no clavicle.

Pedoralis minor wanting.

Serratus major anticus^ arifes flefhy from the five po-
fterior tranfverfe proceffes of the vertebra of the neck,

tendinous and flefhy from the feven anterior ribs
;
from

the neck it runs obliquely downwards, from the ribs it

runs obliquely upwards. It is inferted into the pofle-

rior angle of the fcapula internally. It may pull the

fcapula upwards, downwards, and backwards.

Sterno coftalts^m a dog, is much larger and flronger

than in man
;

of confequence it may act more power-
fully on the thorax.

Longus coUi^ in a dog, is much more difl;in£l in eve-

ry refped than in man, its flefhy bellies being divided

by tendinous lines equal in number to the vertebrae of

the neck.

ReElus capitis internus major arifes by a number of

tendinous and flefhy beginnings from the tranfverfe

proceffes of all the vertebrae of the neck except the

firff
5
over the infide of which it is refleded in its paf-

B b ^ fage
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fage to the head. It is inferted in a fmall cavity in the
cuneiform procefs of the occipital bone.

Muscle fituated on the POSTERIOR PART of the

TRUNK.

Trapezius arifes from the ligamentum nuchse and
vertebrae of the back. It is inferted into all the fpine

of the fcapula except its fore-part, where it unites with

the levator fcapulae major.
,

LatiJJimus dorfi is membranous as far a^ the under
part ot the thorax, and is afterwards covered as in man
by the trapezius. When it arrives at the teres major,

it parts with a thin flefhy produdion, which, running
down upon the long head of the triceps, is inferted

tendinous into the elbow. A little before this, it re-

ceives the continuation of the panniculus carnofus.

Serratus pojlicus inferior arifes by a thin tendon from
the pofterior part of the ligamentum nuchae, and from

the fpinous procelfes of the eight anterior vertebrae of

the back. It is inferted into the- anterior ribs except-

ing the ftrft, by as many flelhy indentations. Its ten-

don joins with that of the ferratus pofticus inferior

;

and with it makes a tendinous Ihrath which keeps the

fubjacent mufcles together, and Rrengthens them in

their adion.

Longijfimus dorfi 2iXidi facro lumbalis are fimirar to that

in man, but much Itronger.

Coinplexus arifes from the tranfverfe procefTes of the

four anterior vertebrae of the back by as many fmall

tendons, from the poftcrior vertebrae of the neck by as

many different heads, which, uniting, form a flefliy

belly that is inferred into the occipital bone near its

ridge.

Trachelo^maftoideus^ a little before it reaches the

bead is firmly united to the fplenius mufcle.

Levatorfcapulce major arifes fiefliy from the tranfverfe

procefs of the firfl vertebra of the neck, and runs along
^

.the
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the fide of the neck to be inferted in common with the

trapezius into the fpine of the fcapula.

Levatorfcapulcs minor arifes tendinous from the occi-

pital bone, runs down the back part of the neck, and

in its paflage 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 polterior the back-part.

Miiltifidus fpina^m general, agrees with that in man,
but the upper part of it is inferted into the bodies of

the cervical vertebras.

Redus, In the dog there are three re6:i mufcles.

Redus major arifes from the fpinous procefs of th^

fecond vertebra of the neck, and runs ftraight forward,

covering the redus medius.

- Redus medius arifes from the upper part of the fame
procefs, and is inferted with the former.

Redus minor the fame as in man.

Obliquus capitis juperior^ like the redus 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 fcalenus medius is broauer, and is

inferted into the fifth or fixth rib.

Mufculus infummo thoracefttus arifes flefhy from the

firft rib ; and afterwards turns tendinous to be inferted

into the fternum, under the tendon of the redus abdo-

minis.

Intertranfverfalis colli is much thicker and fironger

than in man.

Muscles of the SUPERIOR EXTREMITIES.

Infrafpinatus has the middle tendon and penniform
appearance much more diftind than in man.

Teres
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Teres minor arifes by a flender tendon, which adheres

forwards to the under edge of the infrafpinatus
; then

it forms a flefhy belly, which paffes obliquely over the

beginning of the biceps mufcle, to be inferted into the

head of the os humeri.

Deltcidcs arifes tendinous from almoft all the fpine

of the fcapula. That part which comes from the acro-

mion Teems to be diftincl from its other origin, but can-

not be divided from it without violence. Its adion is

upwards and outwards ;
for it has no beginning from

the clavicle to move it inwards.

Coraco-breichiaUs is a fmall mufcle arlfing from the

upper part of the fuperior coda fcapulse by a very flen-

der tendon
;
which, palling over the head of the hu-

merus, grows flelhy, and is inferted into the infide of

that bone about an inch or more below its neck.

Subfcapularis poflefles only about three parts of the

furface of the fcapula, the ferratus magnus poflefling

the reft.

Befides the mufcles already defcribed, the dog has

two others peculiar to himfelf.

Levator 'humeri proprius arifes from all the fpace be-

tween the tendinous end of the maltoid mufcle and
lidge of the occiput, from the anterior part of the liga^

mentum nuchse. This large beginning becomes nar-

rower as it runs obliquely along the neck, clofely ad-

hering to fome part of the levator fcapulas major; and,

pafling over the articulation of the humerus, goes

ftraight down to its infertion in the fore, and near the

under part of the fame bone.

Mufculus ad levatorem accejforius^ arifes from the os

occipitis near the infertion of the maftoid mufcle, and
unites with the former a little before it reaches the fca-

pula. Juft above the head of the os humeri, near the •

termination of the mufcle, there is placed a fmall crook-

ed body, of a cartilaginous nature, tied to the fcapula

and top of the fternum by two fmall ligaments
;
which

is all that the animal can be faid to have for a clavicle-

la
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In cats, this mufcle is inferted into the whole length of

the clavicle, which it ferves to raife : but in this ani-

mal the ufe of the acceflbry mufcle feems calculated for

the afliftance 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 run-

ning or leaping.

Biceps, in this animal, ought to be diftinguilhed by
fome other name, as Jlexor cubiti anterior. It rifes here •

by one head from the cervix fcapulse, and runs down
above the following mufcle to be inferted by two ten-

dons as in man. •

Brachialis anternus rifes broad and flelhy from the

back of the humerus under its neck, and runs down by
the outfide of the former mufcle.

The extenfion of the cubit or fore-arm is performed

by the adlion of five mufcles.

Extenfor primus, and w'hat correfponds with the long

head of the triceps in man, becomes very thick and
flefhy

;
but afterwards fends off a tendon, which is in-

ferted into the olecranon.

Extenforfecundus, correfponding with the fhort head

of the triceps, arifes iroun the fupcrior and back part of

the humerus, and, defccnding under the former, fends

off a tendon through a fulcus in the extremity of the

ulna, and is inferted below the other mufcles.

Extenfor tertins, fomething analogous to the brachialis

externus in man, arifes from the upper and back part

of the humerus at a protuberance near the termination

of the teres minor, to be inferted into the outfide of

the olecranon.

Extenfor quartus, or anconceus, fills up a cavity or

hollow between the heads of the radius and ulna, and
has the fame origin and termination as in man.

Extenfor quintus arifes by a thin tendon from the in-

fide of that protuberance into which the fuprafpinatus

of the fcapula is inferted
;
and paffing under the tendon

pf the teres major, ends at the infide of the olecranon.

Falmaris
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Patmaris longus wanting.

- brevis wanting.

Flexor carpi ulnaris,—-Here we find two diftinft

mufcles. The
Large arifes from the internal condyle of the os hu-

meri near the edge of the finus that receives the head

of the ulna, and is inferted into the carpus. The
Smaller arifes flefby from the olecranon, and runs

down by the fide of the former to terminate with it in

the carpus.

Extenfor carpi radialis longior et brevier^ 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 alTifis the

animal in running.

Flexor fublimis perforatus. The openings through

the tendons of this mufcle for the pafTage of the next,

arc much larger and wider than in man, and the ten-

dons terminate without any fubdivifion.

Flexor profundus perforans arifes from the os humeri,

radius, and ulna, by three diftind: heads, which unite,

and afterwards fend off a flrong tendon’, which fplits

into five fmali ones
;
four of which terminate as in man

;

the fifth is inferted into the part which correfponds with

the thumb.

Extenfor digitoruni communis runs 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 thefc

ligaments is to draw the laft joint backwards andmp-

wards, and keep it fufpended, that the extending ten-

don may not always be upon the ftrctch.

Supinator radii longus wanting.

Pronator radii quadratus lies upon the membrane
that joins the two bones of the cubit together, to both

of which it adheres
;
and near the under end of the

ulna fends off a tendon obliquely to the extremity of

the radius, into which it is inferted,

I • Indicator
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Indicator arifes as in man, but is inferted into the laft

joint of what correfponds with the fore-finger*

AbduBor indich manus wanting.

Flexor primi internodli wanting.

Extenfor tertii internodii wanting.

InteroJJei, A dog has interoflci mufcles fomewhat
fimilar to thofe in man, and they are fix in number;
four of which are large, and placed, not between, but

in the hollow of the metacarpal bones, and run ftraight

down. The other two are very fmail, and run oblique.

The large arife tendinous and flefliy from the fuperior

part of the metacarpal bones, adhering to the fame in

their defeent : at the os fefamoideum of the firft joint,

each divides into two tendons; which running oblique-

ly along the Tides of the toe, unite infeparably with the

tendon of the extenfor near the lower part of the firft

bone of each toe.

The firft of the two fmall mufcles ^belongs to the

fore-toe or index. It arifes from the upper part of the

os metacarpi medii digiti
;
and, defeending obliquely,

grows tendinous about the firft joint, and terminates

near the middle of this bone internally.

The fecond arifes from the os metacarpi of the third

toe
; and after running obliquely, ends in the infide of

the firft bone of the little toe. The ufe of thefe two

mufcles is to bring their refpedlive toes nearer the

middle one.

Abdu6lor indicts wanting.

Flexor primi internodii wanting*

Muscles of the INFERIOR EXTREMITIES*

Ffoas magnus.

FeBinalis^ from the os pubis, and terminates by a

broad and thin tendon at the inner condyle of the fe-

mur.
Befides the triceps adductor femorisy a dog has a muf^

cuius parvus in articulatione femoris JititSy which arifes

from the fide of the acetabulum, and is inferted into

the
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the upper inner part of the os femorls, after running
over the capfular ligament of the joint.

Glutaus medius here, ought rather to be called glit-

t(Zus maximus. The principal difference between the

glutsei mufcles and thofe of man is, that the middle
glutaeus is by much the largeft.

Tenfor vagln(2 femoris is divided into two diflin£t

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 addition of a fifth extenfor^ which

^
arifes from the fpine and half the coda of the os ilium.

In its defeent it adheres to the fartorius by a mem-
brane, and is inferted into the patella.

Biceps flexor cruris nearly as in man, excepting that

its fhort head is much fmaller.

Gaftrocnemius has but two heads
; whereas in man it

has four.

Plantaris arifes in common with the flexor digito-

rum communis.

Tibialis anticus fends off a tendon which runs upon
the great toe, which it ferves to extend.

Tibialis poflicus^ a very fmall mufcle when compared
with that in man.

Extenfior longus digitorum arifes by a round tendon

from the fore-part of the external condyle of the os fe-

moris ; and defeending through a Anus in the head of

the tibia, grows flefliy after pafling under the ligament

fimilar to that of the tarfus in man. Inferted into the

ends of the toes.

Extenfior brevis digitorum may be faid to be two di-

flind mufcles. The firfl: arifes tendinous, the other

flefhy from the os calcis. The firfl foon becomes flefhy,

and afterwards fends off a tendon, which ends in the

toe next the great one. The fecond, or outermofl,

gives tendons to the reft of the toes.

Flexor brevis digitorum arifes from the lower part of

the
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the os femoris, and runs under the gaftrocnemius, to

which it adheres. It afterwards runs over the os cal-

cis, and fplits into four tendons, which give paflage to

the following mufcle.

Flexor longus digitorum fplits into five tendons ; one

runs to the great toe
;

the reft run through the ten-

dons of the former to the other toes.

Flexor digitorum accejforius wanting.

Extenfor froprius poHicis. Somewhat fimilar to that

in man ;
but, 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 extend-

ing it.

Flexor brevis polUcis^ in this animal, is a thin flip fent

off from the flexor profundus.

Abdu6lor pollicis wanting.

Addudor pollicis wanting.

Abdudor minimi digiti wanting. .
-

Flexor brevis minimi digiti wanting.

InteroJJei. The hind-foot, like the fore*one, has fix

mufcles, four of which are ftraight, the other two ob-
lique

; and the whole of them ferve the fame purpofe

as the intcroffei in man.

Muscles peculiar to MAN.

Pyramidalis.

Corrugator fupercilii-

Compreffor naris.

Levator anguli oris.

Depreffor anguli oris.

Zygomaticus minor.

Omo-hyoidaeus.

Levator palati.

Palato- pharyngseus.

Subclavius.

Pedoralis minor.

Supinator longus.

Palmaris longus.
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Palmaris brevis.

Prior indicis.

Abdudor indicis.

All the mufcles of the thumb, excepting one flexor

and one extenfor.

All the mufcles of the little finger, excepting the

cxtenfDr.

Coccygasus.
X

Muscles peculiar to the DOG,

Tranfverfalis penis.

Mufculus oculi fufpenforius.

Mufculus trochlese proprius.

Several mufcles of the ear.

Chondrocerato-hyoidseus.

Inio-ceratO'hyoidaeus.

Hyo-glottis.

Tympano-palatinus.

Mufculus in fummo thorace fitus.

Levator fcapulse minor.

Panniculus carnofus.

Levator humeri proprius.

Mufculus ad levatorem acceflbrius.

Extenfor cubiti quintus.

A fecond flexor carpi ulnaris.

Mufculus parvus in articulatione fitus,

Mufculi caudse.

Extenfor tibiae quintus.

Praeputium adducens.

Praeputium abducens.

Mufculus urethra.

The
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The Anatomy of a COW.

^HE next fpecles of quadrupeds we propofed to con-

fider, was the ruminant kind, of which we have an
example in a cow ;

and accordingly fhall take the foe-

tus of the animal in utero, that we may firft remark
fome things that arc peculiar to it in that (late, and af-

terwards proceed to examine its vifeera as a ruminant

animal. Firft, then, as a foetus,—However, before we
begin our inquiry, it may be worth our obfervation,

that from the ovarium fomething effentially neceflary

for the produdion of the foetus is derived, as well as in

the human fpecies.

The form of a cow’s uterus differs from the human,
in having two pretty large cornua. This is common
to it with other brutes

;
for a bitch has two long cor-

nua uteri: But thefe again differ (as being multiparous

and uniparous) in this, that in the bitch’s 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
5

its internal furface has a great

number of fpongy, oblong, protuberant, glandular bo-

dies fixed to it. Thefe are compofed of veffels of the

uterus terminating here. In an impregnated uterus,

we can eafily prefs out of them a chylous mucilaginous

liquor
; they are compofed of a great many proceffes

or digituli, and deep caverns, anfwering to as many
caverns and proceffes of the placenta. Their refem-

blance has occafioned the name of papilla to be given

them ; and hence it was that Hippocrates was induced

to believe that the foetus fucked in utero. The papilla

are found in all the different ftages of life, in the va-

rious ftages of pregnancy, and likevvife in the unim-
pregnated ftate. It is not eafy to determine whether
the uterus grows thicker or thinner in the time of gef-

VoL. ill. < C c tation.
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tation. The membranes, it is plain, (by the ftretch-

ing of the parts), muft be made thinner
; but then

it is as evident, that the veflels are at that time enlar-

ged, upon which principally the thicknefs of any part

depends ;
fo there feems to be as much gained the one

way as loft the other.

The os uteri is entirely Ihut up by a glutinous muci-

laginous fabftance, 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 ;
it alfo prevents the inflammation of the mem-

branes, and the hazard of abortion. By this means
alfo the lips of the womb are kept from growing toge-

ther, which otherwife they would certainly at this time

do. 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 waflies the parts, and makes them eafily yield.

The firft of the proper involucra of the foetus is the

chorion.

The chorion is a pretty ftrong firm membrane, on
whofe external furface are difperfed a great many red

flefliy bodies of the fame number, fize and ftruflure

with the papillae, with which they are mutually indent-

ed. They have been called eotyledones^ from KotuAtt,

^ cavity This is greatly difputed by foine as a name
very improper

;
but I think without rcafon, fince the

furface that is connefted to the papillae is concave,

though when feparated it appears rather convex. To
Ihun all difpute, they may be called properly enough
flacentula^ fince they ferve the fame ufe as the placen-

ta in women. The feparation of thefe from the pa-

pillae without any laceration, and our not being able to

injcQ: coloured liquors from the veffcls of the glands

of the uterus into the piacentulae, feem to prove be-

yond a reply, that there can be here no anaftomofes

betwixt the veffels
;
on their coats run a great number

of velTels that are fent to the feveral piacentulae, on the

exter-
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external fide next to the uterus
;
whereas in creatures

that have but one placenta, as in the human fubjed,

cats, dogs, &c. the adhefion is fomewhat firmer : Ehe
placenfse are likewife joined to the papillae in the cor-

nua uteri. We (hall next give the hiflory of the allan^^

tois.

This is a fine tranfparent membrane contiguous to

the former. It is not a general involucrum of the foe-

tus in the mother, for it covers only a fmall part of the

amnios. It is mofliy lodged in the cornua uteri. In

mares, bitches, and cats, it furrounds the amnios, be-

ing every.where interpofed betwixt it and the chorion.

In fheep and goats it is the fame as in this animal; and
in fwine and rabbits it covers flill lefs of the amnios.

This fac is probably formed by the dilatation of the

urachus, which is conneded 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 extre-

mity of the canal, to hinder the return of the urine

back into th.e bladder. Its velfels are fo excefiively

fine and few, that we cannot force an injeded liquor

farther than the beginning of this coat^ This mem-
brane is fo far analogous to the cuticula, as not to be
liable to corruption, or eafily irritated by acrid liquors.

The exiflence of this membrane in women has been
very warmly difputed on both Tides. Thofe who are

againft its exiflence deny they could ever find it; andj

allowing it were fo, allege, that fince the urachus is

impervious, as appears by our not being able to throw
liquors from the bladder into it, or vice verfa^ it can-

not ferve the ufe that is agreed by all it does ferve in

beads
;
and therefore in the human body there is no

fuch thing. But when 1 confidered on the other hand,
firft, that there feems to be the fame neceflity for fuch

a refervoir in man as in.other animals: fecondly, that

we adually find urine contained in the bladder of the

human foetus : thirdly, that urine has been eva^iuated
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at the navel when the urethra was flopped, which urine

without this conduit would have fallen into the cavity

of the abdomen : fourthly, that mid wives have pre-

tended to remark two different forts of w'aters come
away at the time of birth ; and laftly, that Dr Littre

and Dr Hale have given in this membrane of an hu-
man fubje^:, with all the other fecundines curioufly

prepared, the one to the royal academy at Paris, the

other to the royal fociety at London
; by which focie-

cies their refpedive accounts are atrefted
; not to men-

tion Verheyen, Heifler, Keill, &c. who affirm their ha-

ving feen it
;
and Mr Albinus, that famous anatomift,

profefTor at Leyden, (hows, as 1 am told, to his college

every year a preparation of it : On all thefe accounts

I muft own, that it feemed not improbable tome there

was fuch a membrane in the human body. But in

four bodies 1 purpofely diffcclcd, wherein 1 was affift-

ed by a very accurate anatomift, Dr Sinclair, I could

not obferve any fuch thing. However, my want of

fkill will more probably be doubted, than the truth of

relations, fupported by fuch authentic vouchers, called

in queftion.

The third proper integument of the foetus is the a7n*

mos. It is thinner and firmer than the chorion; it has

numerous ramifications of the umbilical veffels fpread

upon it, the lateral branches of which feparate a liquor

into its cavity. This is the proper liquor of the am-
nios : which at firft is in a fmall quantity, afterwards

increafes for fome months, then again dccreafes
;
and

in a cow near her time, the quantity of this liquor is

not above a pound. This membrane does not enter

the cornua uteri in this creature, being confined to the

body of the uterus ;
whereas the allantois occupies

chiefly its cornua. But for what further relates to the

ftrudure of the involucra, with the nature of the li-

quors contained in them, 1 muft refer to the fecond

volume of Medical Effays, from page 121 , where you

Lave the fum of all 1 know of this matter.

There
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There are here two ventz umbillcaJes^ and but one in

the human fubjeft ; becaufe the extreme branches co-

ming from the feveral placentulas 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 flefhy body that fwims in the

urine of this creature, mares, &c. which is the Jjippo^

manes of the ancients. Several idle opinions and whims
have been entertained as to its ufe

;
but that feems to

be ftill unknown, or how it is generated or nourifhed,

for it has no connection with the foetus or placen-

tulse.

Having thus confidered the feveral involucra of this

animal in a foetus ftate, let us next obferve the fpecia-

iities in its internal ftruCture peculiar to a foetus.

The umbilical vein joins the vena portarum in the

capfula Glijfomana^ without fending off any branches

as it does in the human fubjed. This vein foon after

birth turns to a ligament
;

yet there are fome inftan-

ces where it has remained pervious for feveral years

after birth, and occahoned a haemorrhage, We may
next obferve the dud: called canalis venofus^ going
ffraight from the capfula Glijfoniana to the vena cava ;

this turns alfo afterwards to a ligament. The umbili-

cal arteries rife at acute angles from the internal iliacs,

whatever fome may fay to the contrary ; thefe alfo be-

come impervious.

The pulmonary artery coming from the right ven-

tricle of the heart divides into two
;
the largeit, called

canalis arteriofus^ opens into the defeending aorta
;
the

other divides into two, to ferve the lungs on each fide.

The foramen ovale is placed in the partition betwixt the

right and left auricles. At the edge of the hole is

fixed a membrane, which when much ftretched will

cover it all over ; but more eafily yields to a force that

ads from the right auricle to the left, than from the

left to the right. After what has been faid, we may
eafily underhand how the circulation is performed in ^

C c 3 feetus.
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foetus. The blood, being brought from the placenta

of the mother, is thrown into the capjula GiijJ'oniana^

where it is intimately blended with the blood in the

vena portarurn: then part of this blood goes dire£lly in-

to the vena cava by the duBus venofui

;

the reft paflcs

through the liver. Firft, then, the whole is feht from
the vena cava into the right auricle, from whence p^rt

of it is fent by (ht foramen ovale into the left auricle
;

the reft paft'es into the right ventricle, then into the

pulmonary artery
;
then the greateft fiiare it receives is

fent immediately into the defcending aorta by the cqna*

lis arteriofus^ and the remainder circulates through the

lungs, and is fent back by the pulmonary veins into

the left auricle
; which, with the blood brought there

by the foramen ovale^ is fent into the left ventricle, froni

whence it is driven by the aorta through the body.

The great defign of this mechanifm is, that the whole

jnafs of blood might not pafs through the collapfed

lungs of the foetus
;
bur that part of it might pafs thro^

t\\t foramen ovale and canalis artefiofusy without circu-

lating at all through the lungs.

This was the opinion that univerfally prevailed till

the end of the iaft century, when it was violently op-

pofed by lyionfieur Mery, who is very fingular in feve-

ral of his opinions. He.will not allow that the fora-

men ovale tranfmits blood from the right to the left

auricle, but on t^he contrary from the left to the right

;

and that for no other reafon but bccaufe he obferved

the pulmonary artery in a fjoetus larger than the aorta.

Mr Winflow endeavours to reconcile thefe two opi-

nions, 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 w^ay. Mr Rohault, profeflbr of anatomy at Tu-
rin, and formerly one of Mery’s fcholars, ftrongly de-

fends his niafter, and criticifes Mr Winflow. Whaf
he principally builds on, is the appearance this fora-

men has in fpmc dried preparations : This Mr Win-
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flow will not allow as proof. After all, I remain in the

common opinion ; and that for the following reafons

:

Firft, the pulmonary artery being larger fignifies no-

thing, fince its coats are not only thinner and will be

more eafily diftended, but alfo the refiltance to the

blood in the pulmonary artery from the collapfed lungs '

is greater than the refiftance to the blood in the aorta.

Secondly, if we fhould allow any of tbefe two uncom-
mon opinions, we Ihould have the right ventricle vaft-

Jy more capacious than the left : For if we fuppofe the

foramen ovak 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 ven-

tricle into the pulmonary artery, one-third paflTes by the

<analh arteriofus into the defcending aorta, two-thirds

pafling through the lungs and returning into the left

auricle
;
one-half of which portion, or one-third of the

whole mafs, paffes by foramen ovale into the right

auricle
;
and the other, or the laft third, will be lent

into the left ventricle, and thence expelled into the

aorta; which third, with that from the pulmonary ar-

tery by the canalis arteriofus^ circulating through the

body, are returned unto the right auricle, where meet-

ing with the other third from the foramen ovale^ with

it they are fent into the right 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 Winllow’s fyftem, the fo^
vamen OT;^/^tranrmits equal quantities from both auricles,

this comes to the fame as if there was noforamen ovale

at all : that U to fay, the whole mafs going from the

right auricle into the right ventricle and pulmonary
artery, one-third of the whole mafs palTes into the aor-

through x\x^ canalis arteriofus; the other two-thirds,

C c 4 palling
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paffing 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 paffes this way into the

left ventricle
; the other two-thirds are fent by the right

ventricle into the pulmonary artery : from whence one-
'

third paffes by the canalis arteriofus into the aorta de-

fcendens ; the other third circulates through the lungs,

and is returned into the left ventricle; where meet-

ing with that from the foramen ovaky it is therewith ex-

pelled into the aorta, and with the one-third tranfmit-

ted by the canalis arteriofus returns into the right auricle

to run the fame race 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 pretty equal dimenfions. In all this cal-

culation I have had no regard to the blood difeharged '

from the umbilical veffels
; but the greater quantity re-

turned by the veins, than fent out by the arteries, ftill

argues for the common opinion.

The kidneys in the foetus are compofed of different

lobes, which ferve to give us an idea of the kidneys

being a congeries of different glands; thefe lobes be-

ing kept contiguous by the external membrane, are

preffed by the other vifeera, till at length they unite.

We now come to confider the creature as a ruminant

animal. There are no dentes incifores in the upper jaw;

but the gums are pretty hard, and the tongue rough.

This roughnefs is occafioned by long (harp pointed pa-

pillae, with .which the whole fubftance of it is covered,

Thefe papillte are turned towards the throat ;
fo that

by their means the food, having once got into the

mouth, is not cafily pulled back. The animals there-

fore fupply the defeft of teeth by wrapping their tongue

round a tuft of grafs ;
and fo, preffing it againft the

upper jaw, keep it ftretched, and cut it with the teeth

D
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of the under jaw ; then, without chewing, throw it

down into the oefophagus, which in thefe creatures

confifts of a double row of fpiral fibres decuffating one

another. All animals which ruminate mud have more

ventricles th,an one
;
feme have two, fome three ;

our

prefent fubj^O: has no lefs than four. The food is car-

ried dire£llv down into the firft, which lies upon the

left fide, anu is the larged of all
;

it is called yarrp, ven-

irkulus^ and xotAia, by way of eminence. It is what

is called by the general name of paunch by the vulgar.

There are no rugae upon its internal furfacc ; but in-

dead of thefe there are a vad number of fmall blunt-

pointed procefles, by which the 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

fufficiently macerated
;

after which it is forced up hence

by the oefophagus into the mouth, and there it is made
very fmall by madication

;
this is what is properly cal-

led chewing the cud^ or rumination; for which purpofe

the dentes molares are exceedingly well fitted : for in-

dead of being covered with a thin crud, the enamel
on them confids of perpendicular phtes, between which
the bone is bare, and condantly wearing fader than the

enamel, fo that the tooth remains good to extreme old

age; and by means of thefe teeth the rumination is

carried on for a long time without any danger of fpoil-

ing them. After rumination, the food is fent down
by the gullet into the fecond ftomach

;
for the cefopha-

gus opens indifferently into both. It ends exa^lly

where the two domachs meet
;
and there is a fmooth

gutter with rifing edges which leads into the fecond

domach, from thence to the third, and alfo to the

fourth : however, the creature has a power to direct it

into which it will. Some tell us, that the drink goes
into the fecond ; but that might be eafily determined
by making them drink before daughter. The fecond

domach
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ftomach, which is the anterior and fmaller, is called

H£x^up(z?^of, reticulum^ honeycomb^ the bonnet^ or king's^^

hood^ It confills of a great number of cells on its in^

ternal 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 omafum^ vulgo the manyplks^ becaufe the internal fur-

lace rifes up into a great many plicae or folds, and Jlra-
turnfdper ftratum^ according to the length of this fto-

mach. Some of thefe plicae are farther produced into

the fiomach than others ; i, e, firft two long ones on
each fide, and within thefe two fhorter in the middle,

he. There are numbcrlcfs glandular grains like mil-

let-feeds difperfed on its plic^, from which fome au-

thors call this Itomach the viillet. From this it paffes

into the fourth, whofe names are abomafum^

caille.^ or the red.^ which is the name it commonly has

becaufe of its colour. This much refembles the hu-

man fiomach, or that of a dog
;
only the inner folds or

plicae are longer and loofcr ; and it may alfo be ob-

ferved, that in all animals there is only one digeftive

ftomach, 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 fto-

mach. CaiUe fignifies curdled; and hence the French

have given that as a name to this fourth ftomach, be-

caufe any milk that is taken down by young calves is

there curdled. It is this fourth ftomach, with the milfe

curdled in it, that is commonly taken for making run-

net
;
but after the bile and pancreatic juice enter, this

coagulation is not to be found, w^hich (hows the ufc of

thefe liquors. There are other creatures which ufe the

fame food, that have not fuch a mechanifni in their di-

geftive organs. Horfes, affes, &c. have but one fto-

mach, where grafs is macerated, and a liquor for their

nourilhment extrafted, and the remainder fent out by

the anus very little altered. From this diJFcrcat ftruc-

ture
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fure of the ftomach m thefe creatures, a ruminant ani-

mal will be ferved with one-third lefs food than another

of equal bulk :
graficrs arc fufficiently acquainted with

this. The rcafon is, that ruminating animals have ma-

ny and ftrong digeflive organs ; all their food is fully

prepared, and almolt wholly converted into chyle : But

a horfe^s ftomach is not fitted for this
;

fo that he re-

quires a much greater quantity of food to extrad the

fame nourifhment.

The ^uts of thefe creatures are of a confiderable

length in proportion to the bulk of the body ; and

this confirms what we faid formerly on the fubjecl of

the inteftines of a dog, viz. that the length and capaci-

ty of the guts were different in different animals, accor-

ding to the nature of their food.

The duodenum is formed here much the fame way as

in a 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 arc much longer

proportionally than a dog’s are, being convoluted as the

iinall guts are. The caecum is very large and long.

The digeftion of the cow, as well as fome other ani-

mals, is accompanied with a peculiar kind of adion
called rumination ; the intention of which feems to be,

that the food may be fufficiently comminuted, and thus

more fully aded upon by the ffomach : for it is not
obferved that a calf ruminates as long as it is fed only

upon milk, though the adion 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 defeends immediately into the fourth ftomach
(which, as has been already mentioned, feems only
capable of performing the operation of digeftion)

w'ithout flopping in any of the firft three. The ru-

rpination docs not take place till after the animal has

eaten
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eaten a pretty large quantity : after which fhe lies

down, if fhe can do it conveniently, and begins to

chew
;
though the operation will take place in a ftand-

i iCT pofture, if fhe cannot lie down. In this adion a
ball is obferved to rife from the flomach with great ve-

locity, almoft as if fhot from a mufket. This ball the

animal chews very accurately, and then fwallows it a-

gain, and fo on alternately, till all the food fhe has ea-

ten has undergone this operation. This is eafily ex-

plained from the ftructure 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 k, than a horfe
;
hence alfo the dung of cows, being

much more exhaufted of its fine parts than horfe* dung,
proves much inferior to it as a manure.

The fpleen differs not much either in figure or fituar

tion from that of a dog’s
;
but it is a little more firmly

fixed to the diaphragm, there not being here fo much
danger of this vifcus’s being hurt in the flexions of the

fpine.

The Uver is not fplit into fo many lobes in this crea-

ture as either in a man or dog
;
which depends on the

fraall motion this creature enjoys in its fpine, which

made fuch a divifion necdlefs. This alfo confirms what

1 formerly advanced on this head.

Their veftca urinaria is of a pyramidal fhape. It is

very large, and more membranaceous
;

for the urine

of thefe creatures not being fo acrid as that of carnivo-

rous animals, there was no fuch occafion for expelling

it fo foon.

The male is provided with a loofe pendulous fcro-

tum^ and confequcntly with veficula feminales. The
female organs differ from thofe of a bitch, moftly as to

the form of the cornua uteri, which are here contorted

in
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in form of a fnail. In this, and all uniparous animals,

they contain only part of the fecundines; but in bitches,

and other multiparous animals, they run ftraight up in

the abdomen, and contain the foetus themfelves.

The fituation of the heart is pretty much the fame

with that of a dog, only its point is rather (harper : In

us, the heart beating continually againft the ribs, and
both ventricles going equally far down to the conftitu-

tion of the apex, it is very obtufe ; but here the apex

is made up only of the left ventricle, fo is more acute.

The aorta in this creature is juftly divided into

afcending and defcending^ though this divifion is ill-

founded either in a dog or man; and it has certainly

been from this fubjedl that the older anatomifts took
their defcriptions when they made this divifion ; for

here the aorta divides into two, the afcending and de-

fcending.

Of F OWL S in general.

'^HE next clafs of animals we come to confider are

of the feathered kind ;
which are divided into the

granivorous and carnivorous. But before we go on to

confider the fpecialties in the vifcera of each kind, we
muft obfervc what both fpecies agree in.

Fowls have a particular covering of feathers different

from all other creatures, but exadly well fuited to their

manner of life
; for it not only proteds them from the

injuries of the weather, but ferves them in their pro-

greflion through that thin aerial element they are for

the mofl: part employed in
;
and as fome fowls live

much in the water, their feathers being continually be-

fmeared with an oily liquor, keeps the water from
foaking into their (kins, and fo prevents the bad effedls

which it would infallibly otherwife produce.

Fowls have the (trongefl: mufcles of their whole bo-

dy infcrted into their wings ; whence by the way we
may



4o6 comparative ANATOMY.

may obferve, that it is altogether impoffible for man to

buoy himfelf up into the air like birds, even though

he had proper machines in place of wings, unlefs he

were likewife provided with mufcles ftrong enough for

moving them, which he has not. In the next place,

their wings are not placed in the middle of their bo-

dies, but a good deal further forwards
;

whence it

would at firft view appear, that their heads would be

cre£l, and their pofterior parts mod depending when
raifed in the air : but by ftretching out their heads,

which a6l upon the lever of a long neck, they alter

their centre of gravity pretty much
;
and alfo by filling

the facs or bladders in the infide of their abdomen with

air, and expanding their tail, they come 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 ftretched 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 ac-

cording to the occafions of the creature. Thus birds

of prey, who mult fly a confiderable way to provide

their food, have large ftrong wings; whereas domeftic

birds, who find their nourifhment almoft every where,

have very fhort and but fmall wings. Their tail is of

ufe in aflTifting 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 bell account of this

manner of progreflion of fowls is given by Alfonfus

Borellus, in his treatife De Motu Ammalium; and in the

Religious Philofopher we have Borelli’s dodrine ftripped

pretty much of its mathematical form. The pofterior

extremities 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 and necks, fo as to

make the centre of gravity fall upon the feet ;
and

when
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when they have occafion for climbing up a fteep place,

they ftretch out their heads and necks forward, efpeci-

ally if they are fhort-legged, the better to preferve pro-

perly the balance of the body. Thus ’we may obferve

a goofe entering a barn-door, where generally there is

an afcending ftep, to ftretch out its neck, which before

was raifed, and incline its body forwards. This is

laughed at by the common people, who afcribe it to a

piece of folly in the goofe, as if afraid of knocking its

head againft the top of the door.

Carnivorous animals are provided with ftrong crook-

ed claws for the catching their prey: water-fowls ufe

them for fwimming ;
and, principally for this purpofe,

have a ftrong firm membrane interpofed betwixt the

toes. There is a beautiful mechanifm to be obferved

in the toes of fowls, which is of conftderable ufe to

them. For their toes are naturally drawn together,

or bended, when the foot is bended: this is owing to

the fhortnefs of the tendons of the toes, which pafs

over them, which is analagous to our heel
; and that

the toes are fet in the circumference of a circle, as our
fingers are : Hence, when the foot is bended, the ten-

dons muft confequently be much ftrctched
; and, fince

they are inferted into the toes, muft of ncceflity bend
them when the foot is bended ; and when the foot is

extended, the flexors of the toes are again relaxed,

and they therefore expanded. This is alfo of great

ufe to different kinds of fowls : thus the hawk de-
feending with his legs and feet extended, fpreads his

talons over his prey
;
and the weight of his body bend-

ing his feet, the toes are contra&ed, and the prey is

feized by the talons. This is alfo of great ufe to wa-
ter fowls : for had there been no fuch contrivance as
this, they muft have loft as much time when they pul-
led their legs in as they had gained by the former
flroke

;
but, as the parts are now framed, whenever

the creature draws in its foot, the toes are at the fame
time bended and contracted into lefs fpace, fo that the

refiftance
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refiftance made againfl: the water is not near fo great

as before : on the contrary, when they ftretch their

foot, their toes are extended, the membrane betwixt
them expanded, and confequently a greater refiftance

made to the water. Again, fuch fowls as live moftly
in the air, or have occafion to fuftain themfelves on
branches of trees in windy weather, and even in the

night-time when afleep, while all their mufcles are

fuppofed to be in a Rate of relaxation
; fuch, I fay,

have no more to do but lean down the weight of their

bodies, and their toes continue bended without any
mufcles being in a6lion

;
and whenever they would

difentangle themfelves, they raife up their bodies, by
which their foot, and confequently their toes, are ex-

tended.

The roftrum, bill, or beak of fowls, is compofed of

two mandibul^, and, as in quadrupeds, the upper one
has no motion but what it pofleffes in common with

the head. But parrots are an exception to this rule

;

for they can move the upper mandible at pleafure

:

this is exceeding convenient, as it enables them to lay

hold of whatever comes in their way. Carnivorous

fowls have their beaks long, fharp, and crooked
;

the

domeftic fowls, fuch as the hen-kind, &c. have ftrong

fhort beaks, commodioufly fitted to dig up and break

their food
;

the watcr-fowls, again, have long or very

broad fcoop-likc beaks, which is raoft convenient for

them. The fternum of fowls is much larger propor-

tionally than the human, and has a ridge rifing 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 would at every con-

traftion of the mufcles have been loft, or elfe fome

other mufcles muft have come in play to keep firm the

fternum ;
but this additional weight would have been

inconvenient for their progrclTion.

What other things are molt remarkable in the ftruc-

ture
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111 re of the feveral vifcera, we fhall confider in that

common domcftic animal the cock or hen, and after.^

wards obferve the difference of their vifcera chylopoiei

lica from a carnivorous fowl.

The Anatomy of a COCK.

ouG?i this kind of birds live upon food fomc*

what fimilar to that of man, yet as they have no

teeth to feparate or break down this food^ we would

expert to find fomething to compenfate for the want of

teeth, fomething remarkable in the organs of dige*

Ition : we fhall therefore begin with thefe parts.

The cc/ophagus of this creature runs down its neck,

foinewhat inclined to the right fide ; and terminates in

a pretty large membranous fac, which is the ingluvies

or crop, where the food is macerated and diffolved by

a liquor feparated by the glands, which are eafily ob-

ferved every where on the internal furface of this bag.

The effed of this maceration may be very well obfer-

ved in pigeons, who are fometimes in danger of being

fuffocated by the peafe, &c. they feed upon, fweliing

to fuch an immenfe bulk in their ingluvies, that they

can neither get upwards nor downwards. If it be a

favourite fowl, it might be preferved by opening the

fac, taking out the peafe, andfewing up the wound.
The food getting out of this fac, goes down by the

remaining part of the cefophagus into the ventricuhis

fuccenturiatus^ or infundibulum Feyeri^ which is a con-

tinuation of the gullet with more numerous glands,

which feparate a liquor to dilute the food hill more,

which at length get into the true ftomach or gizzard,

ventriculus callofus^ which confifts of two very Itrong

mufcles covered externally with a tendinous aponeuro-
fis, and lined on the infide by a very thick firm mem-
brane, which we evidently difeover to be a production

of the cuticula. This might have been proved in fome
meafure d priori^ from taking notice, that this mem-
VoL.m D d braiie
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brane, which in chicks is only a thin flight pellicle, hf
degrees turns thicker and ftronger the more attrition it

fuffcrs : but there is no other animal- fubftance, fo far

as we know, which grows more hard and thick by be-

ing fubje^led to attrition, excepting the cuticula.—

Hence may be drawn fome kind of proof of what I

have fometimes affirmed concerning the tunica vellofa

of the ftomach and inteftines in the human body, viz.

that it was in part a continuation of the epidermis ;

nay, all the hollow parts of the body, even arteries,

veins, &c. fecm to be lined with a produdion of this

membrane, or one analogous to it. The ufe of the

internal coat of the ftomach of fowls is to defend the

more tender parts of that vifeus from the hard grains

and little ftones thofe creatures take down. The ufe

of the gizzard is to compenfate for the want of teeth j

and it is well fitted for this purpofe from the great

ftrength it pofleftes.

The digeftion of thefe animals is performed merely

by attrition, as is evinced by many experiments
;
and

it is further affifted by the hard bodies they fwallow.

We fee them daily take down confiderable numbers of

the moft folid rugged little 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

fo well fed, turn lean for want of thefe ftones to help their

digeftion. But this was put beyond alldifputeby MrTau-
vry, who gave a fpecies of metal to an oftrich, convex

on one fide, and concave on the other, but carved on

both ;
and opening the creatures body fome time af-

ter, it was found, that the carving on the convex fide

was
* Spallanzani has found, that pebbles are not at all neceflary to

the trituration of the food of thefe animals. He does not, however,

deny, that when put in motion by the gaftric mufcles, they are ca-

pable of producing fome effeft on the contents of the ftomach ; but

is inclined to believe, that they are not fought for and fe]e<5led by

defign, as many fuppofe, but becaufe they frequently happen to be

mixed with the food. See Diftertations relative to the natural hi-

ilory of animals aud vegetables.
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was all obliterated, while the engraved character re-

mained the fame as before on the concave fide, which

was not fubjeded to the ftomach’s preffure : which

could not have happened had digeftion been performed

by a menftruum, or any other way whatfoever
;

but

may be eafily folved by allowing a fimple mechanical

preffure to take place. We are, however, by no
means to conclude from this, as fome have too rafhly

done, that in the human body digeftion is performed

by fimple attrition ;
otherwife we may, with equal

ftrength of reafon, by as good arguments drawn from
what is obferved in fillies, prove that the aliments are

diffolved in our ftbmachs by the adion of a menllruum.
But this method of reafoning is very faulty ; nor can

it ever bring us to the true folution of any philofophi-

cal or medical problem. It is very plain, fince the

Ilrufture of the parts of the human llomach are fo ve-

ty different from that of this creature, that it is foolilh

and unreafonable to imagine both of them capable of

producing the fame effedls. At each end of the fio-

mach, there are as it were two particular facs of a dif-

ferent texture from the reft of the ftomach, not con-

fiftirig of ftrong mufcular fibres
;
they feem to be re-

ceptacles for the ftones (efpecially at the end which is

fartheft from the orifice), while the digefted aliment is

protruded into the inteftines.

The duodenum begins pretty near the fame place at

which the cefophagus enters
;
yet notwithftanding the

vicinity of thefe two tubes, the aliments are in no dan-

ger of getting out before they are perfectly digefted,

by reafon of a protuberance, orfeptum medium^ betwixt

the orifices
;
and in thofe creatures who have fuch a

ftrong mufcular ftomach, it is a matter of great indif-

ference whether the entry of the oefophagus or pylorus

be higheft, provided that the entry from the oefopha-

gus docs 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

D d 2 hangs
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hanp^s pendulous in their abdomen, having its two cx«»

trcmities fixed to the liver. The du6iiis choledochuj

enters near its termination, where it mounts up again

to be fixed to the liver
; and left, by the contradion

of the intedines, the bile fliould pafs over without be-

ing intimately blended with the chyle, that dud enters

downwards, Gontrary to the courfe of the food, and
contrary to what is obferved'in any of the animals we
have yet mentioned. But dill the general intention is

kept in view, in allowing-thefe juices the faired chance

of being intimately blended with the food.

'Yhc /mail gzits are proportionally longer than thofe

of carnivorous birds, for the general caufe already af-

figned. At the end of the ilium they have two large

inkjlina c^ca^ one on each fide, four or five inches

long, coming oih from the fide of the redum, and a-

fceiiding ;
and we find them containing part of the

food; Thefc ferve as refervoirs to the fseces
; which,

after fome remora, there regurgitate into what foon

becomes the redum
;
which, together with the excre-

tories of urine and organs of generation, empties itfclf

into the common cloaca. The fniall intedines are

conneded by a long loofe mefentcry, which has little

or no fat accompanying the blood* vcdels, there being

no hazard of the blood’s being (topped.

The pancreas in the creature lies betwixt the two

folds ot the duodenum, and fends two or three duds
into this gut pretty near the biliary.

The fpleen is here of a round globular figure, fitua*

ted between the liver and itoinach; and betwixt thel'e

and the back-bone it enjoys the fame properties as in

other animals, viz. large blood-veflcls, &c. All its

blood is fent into the 'oena portarum^ and has a perpe-

tual conquadation. It has no excretory, as far as we
know. Their liver is divided into two equal lobes by

a pellucid membrane, running according to the length

of their body : and hence we may obferve, that it is

not proper to that bowel to lie on the right fide
;
which
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Is Rill more confirmed by what we obfcrve in fifiies,

where the greatefi: parr of it lies in the left fide.

The fliape of gall-bladder is not much difterent

from that of quadrupeds
;
but is thought to be longer

in proportion to the fize of the animal, and is farther

removed from the liver.

The principal difference to be remarked in their

hearty is the want of the vahulee tricuffides^ and their

place being fupplied by one flcfhy flap.

The lungs are not loofe within the cavity of the tho-

rax, 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 fpon-

gy bodies, covered with a membrane that is pervious,

and which communicates with the large veficles or air-

bags that are difperfed over their whole abdomen

;

W'hich veficles ferve two very confiderable ufes. The
one is to render their bodies fpecifically light, when
they have amind to afeend and buoy themfelves up
w’hen flying, by diflending their lungs with air, and
alfo flraiten their trachea arteria^ and fo return the air.

Secondlj^% they fupply the place of a mufcular dia-

phragm and ftrong abdominal inufcles
;
producing the

fame effedls on the feveral contained vifeera, as thefe

Tnufcles would have done, without the inconveniency

of their additional weight; and conducing as much to

the exclufion of the egg and faeces.

When we examine the upper end of the trachea^

we obferve a rima ghttidis with mufcular fides, which
may act in preventing the food or drink from pafllng

into the lungs
; for there is no epiglottis as in man and

quadrupeds.

The trachea arteria^ near where it divides, is very

much contratfled
; and their voice is principally owing

to this coard:ation. 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 tajeen out of the body, and cut off a little

Dd afte?
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after its divifion, and blown into, will make a fqueak-

ing noife, fomething like the voice of thefe creatures.

On each fide, a little higher than this contraftion,

there is a mufcle ari^ng from their fternum, which
dilates the trachea. The cartilages, of which the pipe

is compofed in this animal, go quite round it
;
where-

as in men and quadrupeds they are difcontinued for

about oneTourth on the back part, and the interme-

diate fpace is filled up by a membrane. Neither is the

trachea fo firmly attached to their vertebrae as in the

other creatures we have examined. This ftrudure we
ftiall find of great fervice to them, if we confider, that,

had the fame flru6lure obtained in them as in us, their

breath would have been in hazard of being flopped at

every flexion or twilling of their neck, which they are

frequently obliged to. This we may be fenfible of by
bending our necks confiderably on one fide, upoi^

which we fhall find a great flraitnefs and difficulty of

breathing
;
whereas their trachea is better fitted for

following the flexions of the neck by its loofe connec-

tion to the vertebrae.

In place of a viufcular diaphragm^ this creature has

nothing but a thin membrane connefted to the peri-

cardium, which feparates the thorax and abdomen.
But befides this, the whole abdomen and thorax are

divided by a longitudinal membrane or mediaflinum

conneded to the lungs, pericardium, liver, flomach,

and to the fat lying over their flomach and guts, which

is analogous to an omentum^ and fupplies its place.

The lymphaticfyjlem in birds confifls, as in man, of

lacleal and lymphatic veflels, with the thoracic dudt.

The Ia6leals indeed, in the flridefl fenfe, are the

lymphatics of the inteflines
;
and, like the other lym-

phatics, carry only a tranfparent lymph
; and inflead

of one thoracic dud, there are two, which go to the

jugular veins. In thefe circumftances, it would feem
that birds differ from the human fubjed, fo far at leaft

we may judge from the difl'edion of ^goofe^ the com-
: mon
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mon fubjeft of this inquiry, and from which the fol-

lowing defcription is taken.

The Ia6teals run from the inteftines upon the mefen-

teric veflels ; thofe of the duodenum pafs by the fide

of the pancreas
;
afterward they get upon the casliac

artery, of which the fuperior mefenteric is a branch.

Here they are joined by the lymphatics of the liver, and

then they form a plexus which furrounds the caeliac

artery. Here alfo they receive a lymphatic from the

gizzard, and foon after another from the lower part of

the cefophagus. At the root of the caeliac artery they

are joined by the lymphatics from the glandular renales,

and near the fame part by the ladleals from the other

fmall inteftines, which velfels accompany the lower

mefenteric artery
;
but, before they join thofe from the

duodenum, receive from the return a lymphatic, which
runs from the blood-veffels of that gut. Into this lym-

phatic fome fmall veflels from the kidneys feem to en-

ter at the root of the caeliac artery. The lymphatics

of the lower extremities probably join thofe from the

inteftines. At the root of the cxliac artery and conti-

guous part of the aorta, a net-work is formed by the

veflfels above deferibed. From this net-work arife two
thoracic duds, 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 op-

pofite to the angle formed by the vein and this fubcla-

vian one. The thoracic dud of the left fide is joined

by a large lymphatic, which runs upon the cefophagus.

The thoracic duds are joined by the lymphatics of the

neck, and probably by thofe of the wings where they

open into the jugular veins. The lymphatics of the

neck generally confift of two large branches, on each
fide of the neck, accompanying the blood-veflfels

;
and

thefe tw^o branches join near the lower part of the neck,
arid form a trunk which runs clofe to the jugular vein,

and opens into a lymphatic gland
j
from the oppofite

H d 4 fide
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fjde 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 duel of the fame fide : but, on the right

one, part of it goes into the infide of the jugular vein

a little above the angle
;

w^hilft another joins the tho-

racic du£l, and with that du£l form’s a common trunk,

which opens into the infide of the jugular vein, a little

below the angle which that vein makes with the fub-

clavian. This fyftem in birds differs mod from that of

quadrupeds, in the chyle being tranfparent and colour-

]efs, and in there being no vifible lymphatic glands,

neither in the courfe of the lacleals, nor in that of the

lymphatics of the abdomen, nor near the thoracic

ducts.

The kidneys lie in the hollow excavated in the fide

of the back-bone, from which there is fent out abluift-

coloured canal running along by the fide of the vas de»

ferens^ and terminating dire^lly into the common cloaca.

This is the ureter^ which opens by a peculiar aperture

of its own, and not at the penis. Fowls having no

•vefica urinaria^ it was thought by fome they never paff

fed any urine, but that it went to the nourifhment of

the feathers : but this is falfe
;

for that whitifh fub-

ffance that you feq their greenifh feces covered with,

and which turns afterwards chalky, is their urine. Let

us next confider the organs of generation of both fexes,

and firfl thofe of the male.

The tejlicles are fituated one on each fide of the

back-bone ;
and are proportionally very large to the

creature’s bulk. From thefe run out the 'vafa femini-

fera; at firfl ffraight; but after they recede farther

from the body of the tcflicle, they acquire an undu.

lated or convoluted form, as the epididymis in man.
Thefe convolutions partly fupply the want of veftcula

Jeminales^ their coition being at the fame time very

fliort : Thefe terminate in the penis, of which thecoefc

jias tivo, one on each fide of the common cloaca,

point-
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pointing directly outwards. They open at a diftance

from each other, and are very ftnall and fliort; whence

they have efcaped the notice of anatomifts, who have

often denied their exiftence. In birds there is no pro*

flate gland. This is what is chiefly remarkable in the

organs of the male.

The racemus vitelhrmt^ being analogous to the ova-

ria in the human fubjefl, are attached by a proper

membrane to the back-bone. This is very fine and

thin, and continued down to the uterus. Its orifice is

averfe with refped to the ovaria
;

yet notwithfland-*

ing, by the force of the orgafmus venereus^ it turns

round and grafps the vitellus^ which in its paflfage

through this duel 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 fliell is lined with a membrane
; and

in the large end there is a bag full of air, from which
there is no outlet.

The uterus is a large bag, placed at the end of the

infundibulum^ full of wrinkles on its in fide ; here the

egg is completed, receiving its laft involucrum, and is

at laft pulhed out .at an opening on the fide of the com-
mon 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 fe-

cerned ; hence the animal is falacious, and becomes
capable of impregnating many females. The w^ant of

the veficulafeminales is in fomemeafure fupplied by the

convolutions of the vafa deferentia^ and by the fmall

diftance betwixt the fecerning and excretory organs.

The two penp contribute alfo very much to their fhort

coition
;

at which time the opening of the uterus into

the cloaca is very much dilated, that the effedl of the

femen on the vitelli may be the greater.

4 hen will of herfclf indeed lay eggs
5 but thefc
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are not impregnated, and yet appear entirely com*
plete.

I come now to confider the nutrition of the foetufes

of oviparous animals, and ihall give a fliort hiflory of

an egg, and of the changes brought on it by incuba-

tion. To fave the perpetual repetition of my being

affured of the truth of each faft by repeated obferva-

trons, 1 have to obferve once for all, that unlefs where
I exprefsly confefs I had no opportunity, or negkfted
to examine them, 1 confider myfelf obliged to giveoc-

cular demonftration of what 1 aflert.

1. The fhell of an egg becomes more brittle by be-

ing expofed to a dry heat.

2. The fliell is lined every-where with a very thin,

but pretty tough, membrane ; which, dividing at or

very near to the obtufe end of the egg, forms a fmall

bag, where only air is contained.

g. 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 concentrical membranes, but is not all of the fame

confiftence : for the exterior part of it is thin, and dif-

fufes 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 fliell, as appears from its wafting by keeping, efpe-

cially if it is expofed to gentle hear.

6. The globular vitelius or yolk would feem to be

no other than a liquor inclofed in a membrane
;
be-

caufe, whenever the membrane is broke, it runs all

out
;
and it is fpecifically heavier than the white.

7. 'I'he chalazae are two white fpongy bodies, rifing

very fmall from oppofite Tides of the membrane of the

.
yolk, but gradually become larger as they are ftrctch-

cd out from it in an oblique diredion with regard to

the two ends of the egg.

8. If we compare the chalazae to the extremities of

. an axis pafling through the fpherical vitelius, this fphere

will
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will be compofed of two equal portions, its axis not

pafling through its centre
;
confcqucntly, fince it is

heavier than the white, its fmaller portion mud always

be uppermoll in all pofitions of the egg,

9. The yellowilh*white round fpot, called cicatricu*

lay\s placed on the middle of the fmaller portion of the

yolk
;
and therefore mud (by § 8.) always appear on

the fuperior part of the vitellus.

10. The cicatricula fecms to be compofed of feveral

circles of different colours
;
and, in a fecundated egg,

contains the embryo or chick. See Malpighi

11. Eggs, whofe obtufe ends are all rubbed over

with linfeed oil, or fuch other fubdances as block up
fmall pores, are as fit for bringing forth chickens, when
incubated by a hen, as other eggs are.

I did not make the experiment ;
but can give a

voucher,, whofe fcrupulous candour, with fincere good
wiflies and endeavours for the improvement of phyfic

in this place, numbers mud be acquainted with: 1 mean
my father

;
who befmeared eighteen eggs in the man-

ner nientioned
;
then having put a mark on them, he

fct them, with the like number of other eggs, under
three hens, who brought out thirty-fix chickens, not

one egg of the whole number failing.

1 2. After incubation, the foUiculus aeris is gradually

extended
;

till, near the time of the exclufion of the

chick, it occupies, as near as 1 could judge, feme more
than a third of the cavity of the fhell.

13. The extended folliculis does not collapfe, upon
being expofed to the preffure of the atmofphere after

incubated eggs are opened |.

14. By
* De Ovo Incubat.

f it is fomewhat out of my Jphere to inquire how this additio-

nal air gets into the foUiculus : but if any are curious enough to
make this inquiry, I would recommend to them to obferve how this

foUiculus diftends and keeps ftretched in an exhaufted receiver of
an air-pump

; to exhauft the air gradually out of the fhell, while it

Hands expofed to the atmofpliere, both while the foUiculus is en-
tire, and after it is broke, obferving alwayg the rifing or falling of
the mercurial gage; to confider J ii. and 13.; and to confult

de viGt, cord, prop, ix. and Haleys Staticks.
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14. By incubation the albumen becomes thinner

and more turbid, cfpeciallv on its upper part near to

the airbag, where it is alfo firfl: confumed : and it is

afterwards diminifhed towards the (harp end of the egg,
till at laft nothing of it is left except a white cretaceous

fubftance at the lower part of the fhcll.

15. As the part of the white neared to the cicatri-

cula is wafted, its membrane and the cicutricula dill

approach nearer, till they become contiguous. This

membrane of the albumen Is what is commonly called

the chorion,

r6. Some time before the albumen is quite confum-
ed, what remains of it is placed at the lower part of the

egg
;
and therefore the yolk is interpofed betwixt it

and the membrane which immediately contains the

feetus. See § 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 taded, fmelled, and fwallowed the whites of eggs

during all the dates of incubation, both when they were

raw and boiled, and condantly found it as jud now de-

feribed ; and therefore cannot imagine how Bellini *

could affirm it to have a heav)^ abominably ungrateful

tafte, a dinking fmell, and not only to occafion, when
fwallowed, a troublefome fenfation in the domach and

guts, but to prove purgative. He mud unluckily have

examined none but fubventaneous eggs : which is fur-

ther confirmed by his defeription of the fmall particles

in the coUiquated albumen, that refledl light fo drong-

^ ly as the eye cannot bear it
;
which 1 faw in fomc fub-

ventaneous eggs, but could not obferve in any that

were impregnated,

18. According to Bellini-]-, the coUiquated white

always becomes incapable of coagulation by heat
; but

in the trials I made, it frequently did coagulate, though

* De Motu Cord, prop, vi,

t Ibid.
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I found the fuccefs of this experiment very uncertain:

the only general rule 1 could fix was, that, before the

9th or loth day of incubation, the thinner white did not

generally coagulate ;
but after that, it frequently did.

19. Very foon after incubation, the volume of the

yolk appears increafed ;
and, by its rifing then nearer

to the upper part of the egg, one may cbnclude that

its fpecific weight decreafes.

20. The yolk becomes pale and more fluid for feme

time, efpecially on the Tide next to the chick, where its

bulk alfo fooneft increafes
;
but afterwards the mem-

branes of the yolk turn firmer and ftronger, and the

liquor in them is lefs in quantity, and becomes more
vifeous.

2 1 . As the chick increafes, the yolk is deprefled in

the middle; and is foon brought into a form fomething

like to a horfe-fhoe, in the middle of which the chick

is lodged,

22. The yolk remains frefh and uncorrupted all the

time of incubation, and is always coagulable.

23. Not long before the cxclufion of the chick, the

whole yolk is taken into its abdomen.

24. The whole albumen and vitellus are not con-

fumed by the chick : for fome part of the humours of

the egg efcapes through the fliell, and is not fupplied

by any thing from wichout ; as evidently appears by
an egg’s becoming fo much fpecifically lighter, as to

fwim in water after incubation, though it funk in it

when recent.

25. The chalazse remain long without being confi-

dcrably changed, unlcfs that they are brought nearer

to each other by the crefeent form of the yolk; at iaft

they degenerate into a dry chalky fubftance.

26. The cicatricula very foon is enlarged by incu-

bation ; 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
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27. The cicatricula is called amnios^ when it be«
comes large, and contains the colliquanientum or li.

quor in which the chick is immerfed.

28. The quantity of the colliquamentum gradually
increafes till the 1 5th or 1 6th day of incubation

; on
the 1 8th, it is all confumed; and, in the three follow-

ing days, fcarce any moifture can be obferved on the

internal furface of the amnios.

29. The liquor of the amnios is more clear and
transparent than the colliquated white

; its tafte is more
fait, and it has no obfervable fmell. Its confiftence is

at firft a little vifcous, then it becomes more fluid, and
afterwards turns a little ropy again.

iV. I can fay nothing of the particular times when it

does or does not coagulate by heat : for it is in fo

fmall quantity during the greater part of the time of
incubation, that one can fcarce gather as much in a

fpoon as is fit to make any experiment with; and
when all the egg is boiled hard, it adheres fo clofely to

the white, that it is fcarce polTible to diftinguifli one
from the other, Malpighius*, fpeaking of the egg be-

tween the 14th and 19th day, fays, That this thin

diaphanous liquor of the amnios was fometimes forced,’

by boiling, into, a white taffy fubftance which my
trials alfo confirmed.

30. The allantois and its contained urine are to be

feen in an egg, as well as in the fccundines of vivipa-

rous animals
f.

31. Though the heart is among the firft parts of the

chick that can be diftinguifhed, yet the umbilical vef-

fels are feen much about the fame that the heart is ob-

ferved.

I did not inquire into this fa£f; but have two very

good vouchers for its truth, Harvey
|
and Malpighius §.

32. The umbilical veflTels gradually difperfe their

I branches
* De Ovo Incubato.

•j- Malpig. Append, de Ovo Incub. tab. vii.

% De Generat. Animal, exercit. 16, and 17.

§ De Ovo Incubato.
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branches upon the amnios, upon the vitellus, and upon

the membranes of the albumen: The extremities of

the much greater number, being immerfed into the

white, are extended proportionally as it is colliquated.

33. Near to the end of incubation, the umbilical

veffcls begin to (hrivel and decreafe, till at the exclufion

they are very fmall.

34. The embryo is feen in an egg at firfl; in form

of a fmall worm : then its carina or fpine, with the

large prominences, that afterwards fliow themfelves to

b^ the brains and eyes, appear; the other bowels feem

hanging from the fpine
;
the chafm of the mouth dif-

covers itfclf
;
the extremities fprout out

;
the vifeera

are gradually covered with the teguments; and at laft

the beak, nails, and feathers are feen : 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 Fabric, ab Aqua-
pendente, Harvey, and Malpighius.

35. After all the parts of the chick are formed, it is

always found lying on its fide, with its neck greatly

bended forward, the head being covered with the up-

per wing, and the beak placed between the thighs.

36. When the fhell is opened after the chick is large

and ftrong, it may be feen to bounce and fpurn, fome-

times opening its mouth wide, efpecially if it is ftirred

or pricked.

37. The mouth, oefophagus, and ingluvics, are al-

ways found moift
; but never contain any quantity of

liquor that can be colledted or will run out in drops.

38. The bulbous glandular part of the oefophagus

immediately above the ftomach, or what Peyer * calls

the infundibulum^ and the ftomach, are full of a liquor,

in the youngeft chick we can diffed:, and continue full

the whole time of incubation
; neither infundibulum

nor ftomach having yet got the tendinous firmnefs they

hav«
* Comment, in Anat. Ventricul. Galliui
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have in adults ; nor can we obferve the dry pellicle

which is fo eafily feparated from theic parts in hens.

3p. This liquor of the floaiach is at hrft thin and
more watery; afterwards it becomes curdy

; and at lalt

is all in form of a greyilh white mucus, unlefs that fome
part of it frequently is coloured yellow or green by a

mixture of bile. It always coagulates, by boiling, into

a lirm ycllowifli white fubltance.

4©. The quantity of faeces was not large in the great

guts of any chickens I opened before cxclufion.

41, A little time before the exclufion, the chick may
frequently be heard making the fame piping found that

hatched chickens make. In three eggs, which were

all 1 opened in. this hate, the beak of the chick had
perforated the membrane of i\\Q follicuius aeris,

42. The fhell at the obtufe end of the egg frequent^

ly appears cracked fome time before the exclufion of

the chick,

43, The chick is fometimes obferved to perforate

the Ihell with its beak
;

but, in thofe 1 faw tumbling

out of the fliell, it was broke oft' irregularly, at the

place where the membrane of follicuius aeris was

joined to it.

44. After the exclufion of the yolk is gradually wa-

fted, being conveyed into the fmall guts by a fmall

dud, its membranes gradually contract themfelves, and

the dud becomes fhorter. On the tenth day after ex-

clufion, the vitelius was no larger than a fmall pin-

bead, and the dud was fcarce one-twentieth part of an

inch long.

From this hiftory of the egg and of incubation, I

ftiall endeavour to deduce the manner in which the col-

liquated white is taken in by the chick.

Authors generally feem to agree, that the oviparous

foetus, while very young, receives its nourifhment by

the navel
; but feveral of the beft reputation have been

of opinion, that afterwards it is conveyed by the mouth.

2 Ifhall

De Mot. Cord. prop. ix.
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I fhall examine the arguments they ufed in proof of

this, and then fhall fubjoin fome negative reftfons which

they have not taken notice of.

Bellini* has defcribcd the cicatricula, or faccuhs
affinity with the chalazas firfl: formed in the back of the

hen ; to which, according to him, the vitellus is after-

guards joined, and the white is acquired as they tumble

down the ovidu£l. He fays the chalazae are compofed
of numerous canals, which open into the amnios, and
fend out their roots into the cavity of the yolk, and
into the white. It is eafy to conceive what confe-

quences may be drawn from this defcription, by thofe

wdio aflert the nourifliment to be carried by the mouth,
viz. That here are dire£l paffages into the cavity where
the chick is, which can take up the liquors no other

way than by the mouth.
The anfwer to this obfervatlon is the fame as has

been made to the other facts already quoted from this

author. I deny that the facculiis amnii is formed be-

fore the vitellus
;
on the contrary, the vitellus is evi-

dently to be feen 'before the cicatricula or chalazm can
be difcerncd. Next, I deny the chalazse (if they are

canals) to have the lead communication with the am-
nios, at any time, or in any date of the egg, otherwife

than as they are both adhering to the membrane of the

vitellus; upon which, or within which, no particular

fibres, no canals, are dretched to the cicatricula. Every
one has it in his power to examine thefe fads. If then

the fads are denied, the confequences cannot be ad-

mitted.

Since there are no canals pafling through the yolk,

that open into the faccus colliquaiiwjtly and the cicatri-

cula comes to be placed on the upper part of the yolk,

and contiguous to the air-bag (§ 2 6.), it is evident, that

the liquor amnii mud be furniOied by the chicken,

which being covered with feathers, having no mammae,
bladder of urine, or large falivary glands, can only fup-

VoL. 111. E e ply

* De Mot. Cord. prop. ijt.
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ply it by the branches of the umbilical veffcls fprea(i

on the amnios.

Harvey^ affirms, that a liquor is. found in the mouth-

and ingluvies of the chick, which he concludes to be
the colliquamentum or liquor amnit^ from their refem-

blance
;
from the quantity of the contents of the fto-

mach; from the chick’s being feen to open its mouth

;

and from the neceffity creatures are in of fwallowing,

or of forcing back by vomiting, whatever is introduced

to the root of tkefr tongue.

As to the refemblance, I do not fee how the com-
parifon can be made,, feeing the liquor in the mouth
and crop is in fuch fmall quantity, (5. 37.) But fup-

pofe that a fufficient quantity was coliecRed, the two li-

quors agreeing in feveral properties would not of itfelf

be a fufficient proof of their being the fame ; and if,,

for argument’s fake, the liquor in the crop was grant*

ed to be in very large quantity, and to agree in every

property with that in the amnios, it would certainly

appea-r in the fame form for fome time in the flomach

whereas it is always found very diffie'rent there in the

larger feetus (§ 39 ); and Harvey confdies as much in

this place r therefore ft may be concluded, that it does

not go down into the ftomach.

If ever any thing like fmces has^ been feen in the

crop of chickens, as has been alleged by fome, k might

be no more than the yellow or green.coloured fub-

ftance brought up from the ftomach, (§ 39 )

The quantity of the contents of the liomach and in-

teftines may be accounted for from § 3
8. applied to

wdiat was faid on viviparous animals.

Though creatures that refplre are under a neceffity

of either fwallowing, or forcing back by vomiting,

whatever is introduced beyond their fauces, 1 cannot

think it fhould be thence concluded that a foetus is un-

der the fame neceffity : for, as it does not exercife re-

fpiration, it will fuffer no inconvenience by a liquor

lodging

* De Generat. Animal, exercH. 58,^
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todgirtg near to the glottis; whereas creatures that

breathe cannot allow any fubftance to remain there

without danger of the glottis being flopped, or of fuch

fubtlances falling down the trach^a^ either of which

would be of bad confequence ;
which the creature pre-

vents, by forcing fuch fubftances out of fuch a dange-

rous htuation.

But, to enforce the negative of the colliquamentum

pafiing by the mouth, obferve, that there are only three

days in which this paflage can moft probably be fup-**

pofed to happen, which are from the
1
5th to the 18th

day of incubation : for before the 15th, the quantity

of the liquor amnii is increafing, which is no great fign

of its being fwallowed
; and after the 1 8th this liquor

is not to b^ feen, (vid. § 28.) If, then, the liquor amnii

were all fwallowed between the
1
5th and 1 8th days, the

ftomach ought to be fuller at this time, and its contents

fliould be thinner, more pellucid, &c. like to the colli-

quamentum
;
which 1 am certain does not happen,

Befides, if we fuppofe the power of digeftion fo Itrong

as to expel this liquor as fad as it is taken down in

thefe three days, it would certainly follow, that this

powerful digeftion continuing in the three fucceeding

days, while there is no liquor to be fwallowed, the

ftomach ought to be quite emptied
;
which every one

who opens the ftomachs of chickens at this time will

fee it is not. And, laftiy,'as a more direfl proof ftill

againjft Harvey, I broke the fhells of fcveral 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 quantity of the liquor in which they lay

any way Icflened. I afterwards carefully diffe^fled the

chickens, and found no other than the common fmall

quantity in the crops, and the ordinary curdy mucus
in the ftomach

;
which feems to me a demonftration

that they do not fwallow.

After fuch convincing proofs, it will be necdlefs to

E e a make



COMPARATIVE ANATOMY.428

make any application of the arguments in the farmer
part of this effay to this fubjed

;
and therefore 1 fliall

only defire the reader to compare the poffure of a chick,

and of a hen while fhe fwallows liquors, that they may
fee the pofture of the chick^s neck to be moft unfa-

vourable to the fuppofition of deglutition being per*

formed
; and then fliall conclude with a very fhort hi-

ffory of incubation, affigning what 1 imagine to be the

molt probable reafons of the feveral appearances.

By the heat of the hen, or of ftoves equal to it, af-

fifted pofTibly by the action of the air contained in the

foUiculus acris{^ 2. 3. £2.), the albumen becomes thin-

ner, efpecially where it is moll expofed to thefe forces

(§ 14.); ^he vitellus in the fame manner becomes
fpecifically lighter (§ 19.), and therefore readily rifes in

the white. And as, by being divided into two unequal

portions by its axis the chalazse, it prefcnts the fmaller

portion to the incubating heat at firll, (§ 8. 9.) ;
fo the

change in confequence of incubation being fooneft and

moft produced here (§ 20.), and the cicatricula being

enlarged at the fame time, the fmaller portion of the

yolk becomes of the leaft fpecifical weight
;
and there-

fore is buoyed up to the fuperior part of the egg

;

whereby thefoUiculus aeris and membranes of the cica-

tricula become contiguous when they enlarge (§ 26.),

and the vitellus can never be in hazard of comprefling

the tender embryo; and the umbilical veflTels are litu-

ated fo as to have their extremities immerfed in the li-

quors that firft undergo the proper change, for being

imbibed by their orifices, (§ 32.)—The incubation con-

tinuing, the white is ftili more and more colliquated,

and the umbilical veffels are proportionally extended,

the veins to abforb it, and the arteries to throw out

any particles that are unlit for the chick till they are

farther prepared, but efpecially to drive forward the li-

quors in the veins, as was explained in the account of

the viviparous animals, (§ 20.)—When the white in the

upper part of the egg is exhaufted, its membranes .be-

come
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come contiguous to the amnios, (§ 15.); and thereby

the membranes involving the foetus, become fufficient-

ly ftrong to refift the motions of the chick, when its

eafe or fafety prompt it at any time to fpurn.—The
powers of incubation above-mentioned, aflifted by the

pulfation and conquaffatory motions of the numerous
umbilical veifels fpread on the yolk (§ 32.), diflblve

that humour more, and render fomc part of it fine

enough to be taken up by the fmall extremities of the

umbilical vein, forae of which penetrate its membrane:
by which the liquor at laft becomes thicker (§ 20 );
and the membrane, being in part emptied, will more
eafily yield to the weight of the chick

;
and is preffed

into the form of a horfe-flioe 21.), while the net-

work of vefTcIs extended on this membrane renders it

ftronger and firmer.—The folliculus aeris not only af-

fifts in colliquating the albumen
;

but, when the hu-

mours of the egg come to occupy a lefs fpace, by efca-

ping through the fhell (§ 24.), and by being changed
into the folid fubftance of the chick, the folliculus en-

larging (§ I 2.), keeps the chick and humours Ready,

without danger of being difordered and broke by the

motions of the egg. Branches of the umbilical vef-

fcls being diftributed to the amnios (§ 32.), the arteries

will pour out their liquors into its cavity in greater

quantity than the veins can take them up, as long as

the foetus is weak ; but whenever the fee: us becomes
ftronger, and confequently the abforbent powervuf the

veins increafes, they will take up the fluid of the am-
nios fafter than the arteries pour it in, and its quantity

will be diminifhed till it is quite exhaufted, (§ 28. and
29.)—This abforption will go on more fpeeciily in pro-

portion alfo to the umbilical veflels being lefs difteiided

with albumen, whereby there is lefs refiftance to the

progrefiive motion of the abforbed liquors
;
which pro-

bably is the reafon of the colliquamentum being all ta-

ken up between the 15th and i8th days.—By the coii-

ftant circulation and renewal of all thefe humours of

K e 3 thu
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the egg, they keep frefli and uncorrupted in a fecun#
dated egg, (§ 17, and 22.;) but corrupt foon in a fub-

ventaneous one, or in fuch whofe foetus dies in the

time of incubation.—Wherever velfels are not fuffi-

ciently filled, they contradf themfelves ; and therefore

the albumen being exhaufied in the laff days of incu-

bation, the umbilical veflels gradually flirivcl (§ 33.),

which prevents the danger of an hemorrhage when the

chick is feparated from its membranes. But as the

white is not fufficient at this time fully to fupply the

chick, the yolk is taken into its body, (§ 2 3.) j and be-

ing there prcficd,, it is thrown gradually by the proper

duel (§ 23. and 44.) into the guts, to fupply that de-

fc(51 . -The veflels and glands which open into the

alimentary tube feparate at leaft as much liquor as will

inoillen it
; and the {fomacb, having no callous ftrong

crufl on its internal furfaGe{§
3 8*), will feparate more

than it can do in the adult; and in the mean time the

glands of the infundibulum pour out a liquor that is

always thicker as the chick increafes, till it becomes a

very thick white mucus : And therefore the contents

cf the lloinach of the foetus in the egg muft have the

appearance deferibed (§ 39,), and will be flowdy paffmg

off into the intefiines. The (hell at the obtufe end
of the egg becoming more brittle, by being fo long ex-

pofed to a dry heat (§ 1.), and the membranes lofing

their toughiiefs when their moifture is exhaufted, the

chick very eafily tears them, and breaks off that end

of the fhell, to make its way into the common atmo-

fphere.—-—The mother having no juices prepared

within her body to give to the chick for food after it

is hatched, and its organs ior taking in and digefling

ailment being for fome time too weak to fupply it fufli-

ciently with nouriftiinent, the vitellus is made to fupply

thefe deficiences, till the chick is fufficiently confirmed

^uid flrong (§ 44.) ;
after which it is no longer the

fubjcft of my prefent inquiry.
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Aft-er having obferved t;lie contents of the abdomen
snd 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. Some, indeed, have an appearance of

teeth; but thefe are only fmall procelfes or ferrae rifing

out from the mandible, without any focket, &c. which

wo;uld have been needlefs, as tliey fwallow their food

entire. But their tongue is made pretty firm, left it

tOiould be hurt by the (liarp points of the grain they

feed on. It is of a triangular figure, and pointed be-

fore
;
and as by their depending poflure their meat is

in hazard of falling out of their mouths, to prevent

this there are feveral fmatl pointed papilias ftanding out

upon their tongue and palate, wi:h their points inclined

backwards, allowing an eafy paflage to the food, but

hindering it to return.

We have here no v^luni palcitinum^ uvula^ or epiglot-^

tis

;

and in place of two large holes opening into the

nofe, there is only a long narrow rima fiipplied with

pretty ftrong mufeks, and fuch another fupplies the

place of a glottis. The creature has a power of ihut*

ting both at pleafure
; and the nature of their food

feerns not only to exempt them from the hazard of its

getting into the nofe or trachea, but its (harp points

would hurt an uvula, or epiglottis, if they had any.

Henc€ we fee with what difficulty they fwallow

dough or other fort of food that can be eafily moulde d
into any form. When we examine the upper end of

the trachea, we obiVrve a rlma gJottidis with mufcular

Tides, w'hich may acl in preventing the food or dfink

from palling into the lungs, lor there is no cpigiotiis

as in man and quadrupeds.

Ihcir cranht?n is more cellular and cavernous than

ours. By this means their heads are light, yet Itrong

enough to refill external injuries
;

for the enlarging

the diameter of bones contributes to their ftrength.

By this cavernous cranium the organ of fmelling is

E e lup-



COMPARATIVE ANATOMY,432

fuppofcd to be confiderably enlarged
;

and further,

fmging birds, as is obferved by Mr Ray and Mr Der-
ham, have this cavernous {tru£ture of the brain ftill

more obfervable : and we are told that the cavity of
the tympanum communicates with the cells : but this,

1 am apt to believe, fo far as I could find from diflec-

tion, is rather founded on theory than matter of fadf.

Their brain is covered with the common membranes,
but its external furface is not formed into fo many
gyrm or convolutions as ours. Its anterior part is quite

folid, of a cineritious colour, and fo far has a refein-

blance of the corpora Jlriata as to give rife to the ob
factory nerves. The whole of it appears to us as im-

perfed, and we can fcarce determine whether there be

any thing analogous to a third or fourth ventricle: nei-

ther the corpus callofumyfornh^ nates

y

or teJJeSy he. can

be obferved here
;
which parts therefore cannot be

imagined as abfolutely neceflary for the fundlions

of life, fince we find thefe creatures perform them
fufficiently wel!. We may perhaps think thefe ferve a

particular ufe in man, who is a rational creature
;
but

then quadrupeds enjoy them in common w'ith men.
Thefe protuberances, &c. feem rather to depend on the

different difpofiiion of the feveral parts, being varioully

conne6led and meeting in different diredions in diffe-

rent places, than their being abfolutely neceffary for

any particular ufe; and tlie ufes that have been aflign-

ed to different parts of the brain by authors, feein to

to me to have no foundation but in the author’s fancy.

I have already owned my ignorance of the ufes of the

particular parts of the brain, fo fhall not pretend to

give rcafons for their being different in different ani-

mals
;
but all feem to agree in this, that the cerebrum

has always hollows and vacuities in it.

Their organ offinelling is very large, ^nd well pro-

vided with nerves; hence they have this fenfation very

acute. Ravens and other birds of prey give a fure

proof cf this, by their being able to find out their prey,

though
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though concealed from their fight and at a confider-

able diftance.

Thofe birds that grope for their food in the waters,

mud, kc, have large nerves, which run quite to the

end of their bills, by which they find out and diftin-

guifli their food.

The anterior part of their eyes (inllead of having the

fclerotic coat contained, fo as to make near a fphere as in

us) turns all of a fudden flat
;
fothat here the fclerotic

makes but half a fphere
;
and the cornea rifes up af-

terwards, being a portion of a very finall and diliincl

fphere : fo that in thefe creatures there is a much great-

er difference betwixt the fclerotic and cornua than in

us. Hence their eyes do not jut out of their heads, as

in man and quadrupeds. As mofl: of thefe creatures

are continually employed in hedges and thickets, there-

fore, that their eyes might be fecured from thefe inju-

ries, as well as from too much light when flying in the

face of the fun, there is a very elegant mechanifm in

their eyes. A membrane rifes from the internal can-

thus, which at pleafure, like a curtain, can be made to

cover the whole eye
;
and this by means of a proper

rnufcle that rifes from the fclerotic coat, and pafllng

round the optic nerves, runs through the mufculus oculi

attolens (by which however the optic nerves are not

comprefled) and palpebra, to be inferted into the edge

of this membrane. Whenever this rnufcle ceafes to

ad, the membrane by its own elaflicity again difeovers

the eye. This covering is neither pellucid nor opake,

both which would have been equally inconvenient

;

but, being fomewhat tranfparent, allows as many rays

to enter as to make any objed juft vifible, and is fufiv

cient to dired them in their progreflion. By means
of this membrane it is that the eagle is faid to look at

the fun. Quadrupeds alfo, as we mentioned before,

have a fmall viembrana mbiitans*

Befides, all fovds have another particularity, the ufs

of which 1 think is not fo well underftcod
j
and th^it

is.
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is, a pretty long black triangular purfe, rifing from the

bottom of their eye jufi: at the entry of the optic nerve,

and ftretched out into their vitreous humour, and one
would imagine it gave fome threads to the cryhalline.

To this the French (who, as far as 1 know, were the

firlt who took notice of it in their di{fed:ions before the

Royal Academy) gave the name of bourfe noire. This

may poflibiy frrve to fuffocate fome of the rays of light,

that they may fee objeds more diftindly without hurt-

ing their eyes. It has a connedion with the vitreous,

and feems to be joined alfo to the cryflalline, humours.

If we fuppofe it to have a power of contradion, (which

may be as well allowed as that of the iris), it may fo

alter the pohtion of the vitreous and cryftalline hu-

mours, that the rays from any body may not fall per-

pendicularly upon the cryftalline
;
and this feems to be

neceffary 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 num-
ber of rays of light, fo they have no tapetum, but have

the bottom of their eye wholly black on the retina ;

and in confcquence of this, fowls fee very ill in the

dark.

They have no external ear
;
but in place thereof a

tuft of very fine feathers covering the meatus auditor

rius, which eafily allows the rays of found to pafs them,

and likewife prevents duff or any infed from getting

in. An external ear would have been inconvenient in

their pafling through thickets, and in flying, &c. A
liquor is feparated in the external part of the ear, of

meatus auditcriusy to lubricate the pafTage, and further

pi event the entrance of any infeds, &c. 'The mem-

brana tympani is convex externally
;
and no mufcles

are fixed to the bones of their ear, which are rather of

a cartilaginous confiftence : Any tremulous motions

imprefTed on the air are communicated in thefe crea-

tures merely by the fpring and elafticity of thefe bones;

fo, probably, the membrane is not fo ftretched as in the

human
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human ear by mufcles. The fcmlcircular canals arc

very cliftiiia, and eafily prepared.

The Anatomy of a CARNIVOROUS BIRD.

come next to the birds of prey, and for an ex-

ample fhall take a flannel or fmall hawk. The
principal difference to be obferved in them, is in their

chylopoietic vifeera, which may be accounted for from

their different way of life.

Immediately under their clavicles, you will obferve

the oefophagus expanded into their ingluvies^ which is*

proportionally lefs 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 a men-
Rruum to be found here.

They have alfo a ventriculus fuccenturlatus^ plentiful-

ly flored with glands, fituated immediately above their

flomach, which v/e fee here is thin and mufculo-mem-

branous, otherwife than in the granivorous kind : and
this difference, which is almoit the only one we fhall

find betwixt the two different fpecies of fowls, is eafi-

ly accounted for from the nature of their food, which
requires lefs attrition, being eafier of digeflion than

that of the other kind
;

neverthelefs, it feems requilite

it fhould be ftronger than the human, to compenfatc

the want of abdominal mufcles, which are here very

thin.

The fame mechanifm obtains in this creature’s duo*

denim^ that wc have hitherto obferved. As being a
carnivorous animal,* its guts are proportionally fhorter

than thofe of the granivorous kind
;
for the reafon firfi:

given, viz. its food being more liable to corrupt, there-

tore not proper to be long detained in the body
; and

for that reafgn it has no intejlina cceca^ of which the

other fpecies of fowls have a pair. The difference in

their
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their wings, backs, and claws, are obvious ; and have ^

been already in fome meafure obferved.

The Anatomy of AQUEOUS ANIMALS.

1. AMPHIBIOUS.
^^QUEOUS animals are generally divided into fuch

as have lungs, and fuch as want them. The firfl;

fpecies differ fo inconfiderably from an ox or any other

quadruped, that a few obfervations may be fufficient to

give an idea of their internal ftrufture
;

for this pur-

pofe, we fhall firft examine that fpecies of them which
moft refembles man in the internal flrudure, the tor-

toife.

TORTOISE. The covering of this animal is com-
pofed of a fhell fo remarkably hard and firm in its tex-

ture, that a loaded waggon may go over it, without

hurting the fhell or the animal within it. In the young
animal, this fhell grows harder in proportion as its con-

tents expand
;
and this creature never changes its fhell

as fome others do : hence it was neceffary for it to be

made up of different pieces
;
and thefe are more or lefs

diftind in different animals. Their feet are fmall and

weak
; and they are exceedingly flow in motion.

It has neither tongue nor teeth
;

to make up for

which, their lips are fo hard as to be able to break al-

mofl the hardeft bodies.

The alimentary canal very much refembles that of

the former clafs.

The principal difference is in the circulation of the

blood. The heart has two diftind auricles, without

any communication ;
and under thefe, there is the ap-

pearance of two ventricles fimilar in fhape to thofe of

the former clafs : but they may be confidcred as one

cavity ; for, the ventricle fends out not only the pul-

monary ai;tery, but likewife the aorta
j

for there is a
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paffage in the feptam, by which the ventricles commu*-

nicate freely, and the blood paffes from the left into the

right one. From the aorta the blood returns into the

right auricle, while that from the pulmonary artery re-

turns to, the left auricle, from which it is fent to the

left ventricle, &c. fo that only a part of the blood is

fent to the lungs, the reft going immediately into the

aorta ; hence the animal is not under the neceftity of

breathing fo often as otherwife it would be.

Blood-veJfels» From the bafe of the right ventricle

goes out the pulmonary artery and aorta. The pul-

monary artery is fpent upon the lungs. The aortse

may be faid to be three in number : for the aorta fi-

niftra afcends through the pericardium in company
with the pulmonary artery

;
and afterwards turns

down, and fends off a conftderable branch, which fplits

into two

;

one of which joins the right aorta, while

the other is diftributed upon the liver, ftomach, in-

teftines, &c. What remains of this aorta runs to the

kidneys or poftcrior extremities of that fide. An aor-

ta defeendens, &c. after piercing the pericardium,

runs down and communicates with the branch already

mentioned, is diftributed upon the right kidney and
inferior extremity, and alfo upon the bladder and parts

of generation. An aorta afeendens, after getting out

of the pericardium, fupplies the fore- legs, neck, and
head. The blood in the fuperior part of the body re-

turns to the right auricle by two jugular veins, which
unite after perforating the pericardium. From the

inferior part, it returns to the fame auricle by two
large veins; one on the right fide receives the blood
in the right lobe of the liver

;
the other on the left

fide receives the blood in the left lobe, and alfo a
trunk which correfponds with the inferior vena cava

in other animals. The pulmonary veffcls run in the

left auricle in the common way.

Ahforhents, The abforbent fyftem in the turtle, like

that in the former clafs, confjfts of ladeals and lym-

phatics,
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phatics, with their common trunks the thoracic ducts i

but dilfers from it in having no obvious lymphatic
glands on any part of its body, nor plexus formed at

the termination in the red veins.

The lacleals accompany the blood velfels upon the

mefcntery, and form frequent net-works acrofs thefe

veffels : near the root of the mefentery a plexus is

formed, which communicates with the lymphatics co-

ming from the kidneys and parts near the anus. At
The root of the mefentery on the left fide of the fpinej

the lymphatics of the fpleen join the iaCleals
; and im-

mediately above this a plexus is formed, which lies

upon the right aorta. From this plexus a large branch

arifes, which paffes behind the right aorta to the left

fide, and gets before the left aorta, where it aflifts in

forming a very large receptaculum, which lies upon
that artery.

From this receptaculum arife the thoracic duels.

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 paffes over the fpine^

This trunk is the thoracic du(T of the right fide
;

for

having got to the right fide of the fpine, it runs up^

wards, 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 large branch, that

comes up on the outfide of the aorta. From this part

upwards, thofe veffels divide and fubdivide, and are

afterwards joined by the lymphatics of the neck, which

likewife form branches before they join thofe from be-

low. So that between the thoracic dud and the lym*

phatics of the fame fide of the neck, a very intricate

net-work is formed
;
from which a branch goes into

the angle between the jugular vein and the lower part

or trunk of the fubclavian. This branch lies therefore

on the infide of the jugular vein, whilfl: another gets to

the outfide of and feems to terminate in it, a little

2 above
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above the angle, between that vein and the fubcla-

vian.

Into the above-mentioned reccptaculam the lym-

phatics of the ftomach and duodenum likewife enter.

Thofe of the duodenum run by the fide of the pan-

creas, and probably receive its lymphatics and a part

of thofe of the liver. The lymphatics of the ftomach

and duodenum have very numerous anaflomofes^ 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) arife two other trunks pretty equal in fize
;
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 fubclavian vein ; where
they join behind the aorta, and form a number of

branches which are afterwards joined by the lympha-

tics of the left fide of the neck
;

fo that here a plexus

is formed as upon the right fide. From this plexus a

branch iflues, which opens into the angle between 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 opening into

the ventricle.

FROG AND LIZARD. Thefe differ from the for-

mer animals, in having only one auricle and a ven-

tricle : and befidcs, the ventricle fends out afingle ar-

tery, which afterwards fplits into two parts
;
one to fup-

ply 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.

IL FISHES.
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IL F I S H.E S.

Of tliefe we may firfl: obferve, that they have a t^ery

ftrong thick cuticle^ covered with a great number of

fcales, laid one on another like the tiles of houfes. This

among other arguments is fuppofed to prove the hu-

man epidermis to be of a fquamous ftrudure : but the

fcales refembie the hairs, wool, feathers, &c. of the

creatures that live in air
;
and below thefe we obferve

their proper cuticula and cutis.

The generality of fifhes, particularly thofe fliaped

like the cod, haddock, &c. have a line running on
each fide. Thefe lines open externally by a number
of duds, which throw out a mucous or ilimy fubftance

that keeps them foft and clammy, and feems toTerve

the fame purpofe with the mucous glands or duds
w'hich are placed within many of our internal organs.

In the next place, thefe creatures have neither ante-

rior nor poflerior extremities, as quadrupeds and fowls

;

for their progrefiion is performed in a different way
from either of thofe fpecies of animals : for this pur-

pofe they are provided with machines, properly confid-

ing of a great number of elaftic beams, conneded to

one another by firm membranes, and with a tail of the

fame texture
;

their fpine is very moveable towards the

poderior part, and the ftronged mufcles of their bodies

are inferted there. Their tails are fo framed as to

contrad to a narrow fpace when drawn together to ei-

ther fide, and to expand again when drawn to a draight

line with their bodies; fo, by the affiffance of this

broad tail, and the fins on their fides, they make their

progrefiion much in the fame way as a boat with oars

on its fides and rudder at its dern. The perpendicu-

lar fins fituated on the fuperior part of their body keep

them in ccquilibrio^ hindering the belly from turning

uppermod : which it w^ould readily do, becaufc of the

air-bag in the abdomen rendering their belly fpecifical-

?
ly
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ly lighter than their back ; but by the refiftance thefe

fins meet with when inclined to cither fide, they are

kept with their backs always uppermoft.

The bed account of this matter, we have in the trea-

tife before- mentioned, viz. Borelli de Motiim Animali^

tim^ cap, 23.

It may be next obferved, that thefe creatures have

nothing that can be called a neck^ feeing they feck their

food in an horizontal way, and can move their bo-

dies either upwards or downwards, as they have oc-

cafion, by the contradion or dilatation of the air-bag;

a long neck, as it would hinder their progreffion, would

be be very difadvantageous in the element they live in.

The abdomen is covered on the inferior part with a

black-coloured thin membrane refembling our perito-

neum. It is divided from the thorax by a thin mem-
branous partition, which has no mufcular appearance

;

fo that we have now feen two different 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 fifties, or other animals

that need no trituration in the mouth, but fpontaneouf-

ly and gradually diffolve 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 cartilaginous bafis of the

bronchi, and the two round bodies fituatcd in the po-

fterior part of the jaws, have a great number of tenter-

hooks fixed into them, in fuch a manner as that any
thing can eafily get down, but is hindered from getting

back. The water that is neceffarily taken in along

with their food in too great quantities to be received

into their jaws in deglutition, paffes betwixt the inter-

ftices of the bronchi and the flap that covers them.

The compreffion of the water on the bronchi is of con-

fiderable ufe to the creature, as we fliall explain by
and by.

VoL.lII. F f The
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The (xfophagus In thefe creatures is very fliort, ani
fcarcely diftinguifbed from their ftomach, feeing their

food lies almoft equally in both. The ftomach is of an
oblong figure. There are commonly found fmall fiflies

in the ftomach of large ones ftill retaining their na-

tural form
;
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 foiely brought about in them by the diftblving

power of a menftruum, and that no trituration happens

here.

The guts in thefe animals are very fhort, making
only three turns

5
the laft of which ends in the com-

mon cloaca for the feces, urine, and femen, lituated

about the middle of the inferior part of their bodies.

What 1 call pancreas^ fome give the name of tntefli-

mila cceca to : it confifts of a very great number of

fmall threads, like fo many little worms, which all ter-

minate at laft in two larger canals, that open into the

tirft gut, and pour into it a vifcuous liquor much about

the place where the biliary dudls enter. That kind of

pancreas formed of intejlimla caca is peculiar to a cer-

tain kind of fifhes
;

for the cartilaginous, broad, and

ftat kind, as the fkate, foie, flounder, &c, have a pan-

creas refembling that of the former clafs of animals*

Their intcftines are connedled to the back-bone by a

membrane analogous to a mefcntery.

Their liver is very large, of a whitifh colour, and lies

almoft in the left-fide wholly, and contains a great deal

of fat or oil.

The gall bladder is fituatcd a confiderable way from

their liver
;

and fends out a canal, the cyftic du 6ty

which joins with the hepatic du£I juft at the entry into

the gut. Some fibres arc ftrctched from the liver to

the gall bladder
;
but none that I know of have hither-

to difcovered any cavity in thefe cords : fo in this ani-

mal it fhould fcem impoflTible that the bile can be car-

ried into the gall-bladder in the ordinary way ;
and

/ coa-



COMPARATIVE ANATOMY. ^43

cohfequently muft cither be fecferiied on the Tides of

that fac, or regurgitate into it from the canalis cholc-

dochus *.

The fpleen is placed near the back-bone, and at a

place where it is fubjeded to an alternate preifurc from
the conftridion and dilatation of the air-bag, which is

fituated in the neighbourhood. Since, in all the dif-

ferent animals we have differed, we find the fpleen at-

tached to fomevvhat that may give it a conquaflation ;

as in the human fubjed: and quadrupeds, it is contigu-

ous to the diaphragm ; in fowls, it is placed betwixt

the back bone, the liver, and ftomach
;

in fifhes,

it lies on the face us aerius : and fince we find it fo

well ferved with blood- vtfi'els, and all its blood return-

ing into the liver; we muft not conclude the fpleen to

be an inutile pondus^ only to ferve as a balance to the

animal pro csquilibrio^ but particularly defigned for pre-

paring the blood to the liver.

The only organs generation in this animal are two
bags fituated in the abdomen uniting near the podex.

Thefe in the male arc filled with a whitilh ftriii fub-

ftance called the milt

}

and in the female with an infii

nite number of little ova cluftered together, of a red-

difii yellow colour, called the roe. Both thefe at

fpawning time we find very much diftended
;
whereas

at another time the male organs can fcarce be diftin-

guiftied from the female
5
nor is there any proper in-

ftfument in the male for throwing the feed into the

organs of the female, as in other creatures. 1 fhall not

take upon me to determine the way whereby the female

fperm is impregnated
;
but we find that the fpawn of

frogs confifts in the fmall fpecks wrapped up in a whi-

tilh glutinous liquor
; thefe fpecks are the rudiments

of the young frogs, which are nourilhed in that liquor

F f 2 - till

* Here wc may make the fame remark as upon the biliary dufts of

fowls, viz. that hepato-cyftic du£ls exlft in the one as well as the

other. This, for example, is very obvious in the falmon, where

large and dillindl dufts run from the biliary du£U of the liver, ari^

topen Into the gall-bladder.^
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till they are able to go in fearch of their food*. In tire

fame way, the ova of fifhes are thrown out and depofi-

ted in the fand, the male being for the mofl part ready
to impregnate them, and they are incubated by the

heat of 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 fliallow, where they can better

enjoy the fun’s rays, and fliun the large jaws of other

hfiies. The river-fifhes, again, fpawn in fome creek

free from the hazard of the impetuous ftream. But
whether this mixture be brought about in fifhes by a

firnple application of the genitals to each other, or if

both of rhem throw out their liquors at the fame time

in one place, and thus bring about the defired mixture,

it is not eafy to determine
;

the latter, 1 think, feems

mofl probable. Thcfe creatures are fo fhy, that we
cannot eafiiy get to obferve their way of copulation,

and are conrequently but little acquainted with their

natural hiftory. Frogs, it is very evident, do not co-

pulate
;

at leafl no farther than to allow both fexes an

opportunity of throwing their fperm. Early in the

fpring the male is found for feveral days in clofe con-

tact upon the back of the female, with his fore- legs

round her body in fuch a manner that makes it very

difficult to feparate them, but there is no communica-

tion. At this time the female lays her fpawn in fome

place that is molt fccure, while the male emits his fperm

upon the female fpawn.

After raifing up the black peritoneum in fifhes, there

comes in view an oblong white membranous bag, in

which there is nothing contained but a quantity of

elaflie air. This is the pmhnming- bladder

:

it lies clofe

to

* Spallanzani has found, that the eggs of frogs, toads, and

water mcwts, arc not fecundated in the body of the female ; that

the male enriits his femen upon the fpawn while it is flowing from

the female; and that the foetus pre-exifts in the body of the fe^

male : but whether impregnation takes place in the fame manner

in fifties, he has not yet been able to determine, though he feems

to think it probable. See Dificrtations relative to the Natural Hi-

ftory of Animals and Vegetables, Vol. 11.
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to the back-bone; and has a pretty flrong mufcular

coat, whereby it can contrail itfelF, By contrafling

this bag, and condenfing the air within it,-. they can

make their bodies fpecifically heavier than water, and

fo readily fall to the bottom; whereas the mufcular

fibres ceafing to aft, the air is again dilated, and they

become fpecifically lighter than water, and fo fwini

above. According to the different degrees of contrac-

tion and dilatation of this bladder, they can keep high-

er or lower in the water at pleafure. Hence flounders,

fbles, raia or fkate, and fuch other fifties as want this

fac, are found always groveling at the bottom of the

water : it is owing to this that dead fifhes (unlefs this

membrane has been previoufly broke) are found fwim-

ming a-top, the mufcular fibres then ceafing to aft,

and that v/ith their bellies uppermofl
;

for the back-

bone cannot yield, and the diftended fac is protruded

into the abdomen, and the back is conTequently hea-

viefl at its upper part, according to their pofiare.

There is here placed a glandular fubflance, containing

a good quantity of red blood
;
and it is very probable

that the air contained in the fwimming-bladder, is de-

rived from this fubflance. From the anterior part of

the bag go out two procejes or appendices^ which, ac-

cording to the gentlemen of the French academy, ter-

minate in their fauces : In a variety of other fillies we
find communications with fome parts of the alimentary

canal, particularly the cefophagus and fiomach. The
falmon has an opening from the fore end of the air-bag

into the cefophagus, which is furrounded by a kind of

mufcular fibres. The herring has a funnel-like paffage

leading from the bottom of the fiomach into the air-

bag ;
but it is not determined whether the air enters

the air-bag by this opening, or comes out by it : the

latter, however, fcems to be the more probable opinion,

as the glandular body is found in ail fifhes, whereas

^here are feyeral without this paffage of communication.

F f 3 Blit
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But in feme fifhes, as the cod and haddock, I never

could find out this communication, either by tracing

them, pouring in mercury or water, kc. 1 put, it is

true, a probe through them
;
but then with the fame

flrength 1 could have put it through the Tides of the

proceffes.

At the fuperior pgrt of this bag there are other red-

coloured bodies of a glandular nature, which are con-

neded with the kidneys. From them the ureters go
down to their infertion in the vejica urinaria^ which lies

in the low^r part of the abdomen
;
and the urethra is

there produced, which terminates in the podex.

Thefe laft-mentioned parts have not hitherto been

obferved in fome fpecies of fifhes
;
whence authors too

haftily denied them in all. Thefe creatures have a

membranous diaphragm^ which forms a fac in which the

heart is contained. It is very tenfe, and almoft per-

pendicular to the vertebras.

The heart is of a triangular form, with its bafe

dowmw'ards, and its apex uppermoft
;
which Tituation

it has becaufe of the hranchtce. It has but one auricle

and one ventricle^ becaufe they want lungs, and one

great artery. The Tize of the auricle and that of the

ventricle are much the fame
;

the artery fends out

numberlefs branches to the branch!^ or gills. And
what is rather curious, this artery, inftead of fupporting

all pans as in the frog, is diftributed entirely upon the

gills
;
every branch terminating there, and becoming

To extremely fmall as at lafl to efcape the naked eye.

The branchia lie in two large flits at each Tide of

their heads, and Teem to be all they have that bears

any analogy to lungs. Their form is femicircular ;;

they have a vaft number of red fibrillm (landing out on

each fide of them like a fringe, and very much refemble

the vane of a feather. Thefe branchiae are perpetually*

fubjeded to an alternate motion and prelTure from the

watery and we may here remark, that we have not
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found any red blood but in places fubje^led to this al-

ternate preflure. This obfervation will help us in ex.

plaining ih-e a<51;ion of the lungs upon the blood. Over
thefe gills there is a large flap, allowing a communica-

tion externally; by which the water they are obliged to

take into their mouths with their food finds an exit

without pafTing 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 ccl-

ledcd again from the gills by a vafl number of fmall

veins, fomewhat in the fame manner as in our pulmo-

nary vein
; but inftead of going back to the heart a

fecond time, they immediately unite, and form an aor-

ta defeendens without the intervention of an auricle

and ventricle. Hence a young anatomifl: may be

puzzled to find out the power by which the blood U
propelled from the gills to the different parts of the

body
;
but the difficulty will be confiderably leffened

when we confider the manner in which the blood is

carried through the liver from the inteftines in man
and quadrupeds. &The aorta in fiflies fends off branch-

es which fupply all the parts of the body excepting the

gills. From the extremity of thofe branches the blood

returns to the heart fomewhat in the fame manner as in

the former clafs of animals; only there are two infe-

rior venae cavas, whereas the former has but one.

Abforbent Syftem in Tifhes, We fhall take the Had-
dock as a general example : for tAe other fifhes, parti-

cularly thole of the fame fhape, will be found in ge-

neral to agree with it.

On the middle of the belly of a haddock, immedi-
ately below the outer fldn, a lymphatic veffel runs up-

wards from the anus, and receives branches from the

parietes of the belly, and from the fin below the anus;

near the head this lymphatic paffes between the two
pedoral fins

;
and having got above them, it receives

their lymphatics. It then goes under the (ymphyTis of

the two bones which form the thorax, where it opens
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into a net-work of very large lymphatics, which lie

clofc to the pericardium, and almoft entirely furrounds

the heart. This net-work, befides that part of it be-

hind the heart, has a 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 a large

branch from its infide to join the thoracic dud:. 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 appear-

ance. N

Befides thefe branches, there is another fet deeper

which accompanies the ribs'. After the large lympha-

tic has been joined 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 above-deferibed,

and of the thoracic dud. This net-work is very com-
plete, fome of its veffels lie on each fide of the mufcles

of the gills
;
and from its internal part, a trunk is fent

out which terminates in the jugular vein.

The ladeals run on each fide of the mefenteric ar-

teries, anadomofing frequently acrofs thofe veffels. The
receptaculum into which they enter is very large, in

proportion to them ; and confids at its lower part of

two branches, of which one lies between the duode-

nuin and domach, and runs a little way upon the pan-

creas, receiving the lymphatics of the liver, pancreas,^

thofe of the lower part of the ftoniach, and the ladeals

from the greated part of the fmall inteflines. The
other branch of the receptaculum, receives the lym-

phatics from the red of the alimentary canal. The re-

ceptaculum formed by thefe two branches lies on the

right fi'de of the upper part of the domach, and is join-

ed by fome lymphatics in that part, and alfo by fome

from the found and gall-bladder, which in this fifh ad-

heres
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heres to the rcceptaculum. This thoracic du£t takes

its rife from the reccptaculum, and lies on the right

fide of the oefophagus, receiving Jymphatics from that

part ;
and running up about half an inch, it divides

into two duds, one of which patfes over the oefopha-

gus to the left fide, and the other goes ftraight upon
the right fide, pafles by the upper part of the kidney,

from which it receives fome fmall branches, and foori

afterwards is joined by a branch from the large lym-

phatic that lies above the bone of the thorax, as for-

merly mentioned : near this part, it likewife fends oflF

a branch to join the dud of the oppofite fide
;
and then,

a little higher, is joined by thofe large lymphatics from
the upper part of the gilts, and from the fauces.

The thoracic dud, after being joined by thefe vef-

fcls, communicates 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 fupe-

rior fins, belly, &c. and then from this net-work, a vef-

fel goes into the jugular vein juft below the orbit. This

laft veffel, which may be called the termination 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 fanguiferous veflels.

The thoracic dud from the left fide, having palled

under the cefophagus from the right, runs on the in-

fide of the vena cava of the left fide, receives a branch
from its fellow of the oppofite fide, and joins the large

lymphatics which lie on the left-fidc of the pericar-

dium, and a part of thofe which lie behind the heart

;

and afterwards makes, together with the lymphatics

from the gills, upper fins, and fide of the fifti, ^a net-

work, from which a veflel paffes into the jugular vein

of this fide. In a word, the lymphatics of the left-fide

agree exadly with thofe of the right-fide above defcri-

bed. Another part of the fyftem is deeper feated, ly-

ing between the roots of the fpinal proccfles of the

3 back.
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back-bone. This part confifls of a large trunk that

begins from the lower part of thefift, and as it afeends

receives branches from the dorfal fins and adjacent parts

of the body. It goes up near the head, and fends a

branch to each thoracic dud near its origin.

The brain in fifhes is formed pretty much in the

fame way as that of fowls
;
only we may obferye, that

the pofterior lobes bear a greater proportion to the an-

terior.

Their organ of/nulling is large
;
and they have a

power of contrading and dilating the entry into their

iiofe as they have occafion. It feems to be moftly by
their acute fmell that they difeover their food : for their

tongue feems not to have been dcfigned for a very

nice fenfation, being of a pretty firm cartilaginous fub-

ftance j
and common experience evinces, that their

fight is not of fo much ufe to them as their fmell in

fearching for their nouriftiment. If you throw a frefh

worm into the water, a fifli fhall diftinguifh it at a con-

fidcrable diflancc
;
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 fmell,

no fifties will come near it ; but if you take out the

bait, and make feveral little incifions into it, fo as to

let out more of the odoriferous effluvia, it fhall have

the fame effed as formerly. Now it is certain, had
the creatures difeovered this bait with their eyes, they

would have come equally to it in both cafes. In con-

fcquence of their fmell being the principal means they

have of difeovering their food, we may frequently ob-

ferve their allowing themfelves to be carried down with

theftream, that they mayafeend again leifurely againft

the current of the water ; thus the odoriferous par-

ticles fwimming in that medium, being applied more
forcibly to their fmeliing organs, produce a ftrongev

fenfation.

The optic nerves in thefe animals are not confound-

ed with one another in their middle progrefs betwixt

^their
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their origin and (he orbit, but the one pafles over the

other without any communication ;
fo that the nerve

that conics from the left fide of the brain goes diftin^l.

)y to the right eye, and vice verfa.

Indeed it would feem not to be neceffary for the op^

tic nerves of fiihes to have the fame kind of connec-

tion with each other as thofe of man have : for their

eyes are not placed in the fore-part, but in the fides of

their head ;
and of confequence, they cannot fo conve-

niently look at any objed with both eyes at the fame

time.

The lens cryflalltna is here a complete fphere, and

more denfc than in terreftrial animals, that the rays of

light coming from water might be fufficicntly refracted.

As fillies are continually^ expofed to injuries in the

uncertain element they live in, and as they arc' in per-

petual danger of becoming a prey to the larger ones,

it was necelTary that their eyes Ihould never be fhut j

and as the cornea is fufficicntly walked by the element

they live in, tjhey are not provided with palpebrse: but

^hen, as in the current itfelf the eye mull be expofed

to feveral injuries, there was a necclfity it fhould be
fufficicntly defended

; which in effed it is by a firm

pellucid membrane that feems to be a continuation of

the cuticula, being llretched over here. The epider-

mis is very proper for this purpofe, as being infenfible,

and dellitute of vcfiels, and confcquently not liable to

obllrudions, or, by that means, of becoming opake.
In the eye of the Ikate tribe, there is a digited curtain

which hangs over the pupil, and may Ihut out the light

when the animal relts, and it is fimilar to the tunica

adnata of other animals.

Ear of Eijhes. Although it was formerly much
doubted whether fiihes polfelfed a fenfeof 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 likewife as the water in which they

live is proved to be a good medium. Fiihes, particu-

larly
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larly thofe of the fkate kind, have a bag at fome di-

ftance behind the eyes, which contains a fluid and a
foft cretaceous fubftance, and fupplies the place of ve-

flibule and cochlea. There is a nerve diftributed upon
it, fintilar to the portio mollis in man. They have fe-

micircular canals, which are filled with a fluid, and
communicate with the bag ; they have likewife, as

the prefent profeflbr of anatomy here has lately difco>

vered, a meatus externus, which leads to the internal

ear. The cod fifh, and others of the fame fliape, have
an organ of hearing fomewhat fimilar to the former

;

but inftead of a foft fubftance contained in the bag,

there is a hard crutaceous ftone. In this kind of fifh

no meatus externus has been yet obferved.

The Anatomy of INSECTS.

AS infefls and worms are fo exceedingly numerous,

it would be endlefs to examine all the different

kinds, nor would it ferve any ufeful purpofe to the a-

natomift. We fliall therefore be content with making
a few general obfervations, and thefe chiefly on the

ftrudure of their body ;
leaving the variety of their

colour, fhape, &c. to the naturalift. Infeds differ from

the former claffes, by their bodies being covered with

• a hard cruft or fcale, by their having feelers or anten-

nae arifing from their head, and many of them breath-

ing the air through lateral pores. As to the fhape df

their bodies, though it fomewhat differs from that of

birds, being in general not fo fharp 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 covering ferves them for fkin and bone

at the fame time. Their feelers, bcfide 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
j
but the latter vary fo much in diffe-

rent
\
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rent infefls, that from them naturalifts have given

names to the feveral orders of the clafs. As, firft,

the

Coleoptera, or beetle tribe, which have a crufta-

ceous elytra or ihell, that fliuts together, and forms a

longitudinal future down their back.

Hamiptera— as in cimex, 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, co-

vered with fine fcales in the form of powder.

Neiiroptera—as the dragon* fiy, fpring.fly, &c. have

four membrenaceous tranfparent naked wings, gene-

rally reticulated.

Hymenoptera—as wafps, bees, &c. have four mem-
branaceous wings, and a tail furniflied with a fling.

Diptera—as the common houfe^fly, have only two
wings.

Aptera—as the lobfler, crab, fcorpion, fpidcr, &c.

have no wings.

The flruQure of the Eye in many infefls is a tnoft

curious piece of mechanifm. The outer part is re-

markably hard, to guard againft injuries
; and has

commonly a reticular appearance, or the whole may
be looked upon as an aflemblage of fmaller eyes

;
but

whether they fee objefls multiplied before them, has

not yet been determined.

Linnseus, and feveral others following him, deny
the exiftence of a Brain in thefe creatures. But it is

certain, that at leafl a number of the larger kinds, as

the lobfler, crab, &c. have a foft fubflance fimilar to

the brain, from which the optic and other nerves take

their rife
;

befides, when this fubftance is irritated,

the animal is thrown into convulfions : hence we
would conclude, that infefls have a brain as well as

the former claffes, although this is fmaller in propor-

tion to their bodies.

Theif
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Their Ear has been lately difcovercd to be placed

at the root of their antennae or feelers, and can be di-

ftinftly feen in fome of the larger kinds, as the lob-

fter.

They have a Stomach, and other organs of dige-

ftion ;
and it is curious, that in fome, as the lobfter^

the teeth are found in the ftomach.

They have a Heart and blood-veffels, and circulation

is carried on in them fomewhat as in the former clafs

;

but the blood is without red globules
;

or, as natura-

lifts fpeak, is colourlefs. In the lobfter, and others of

the larger kind, when a piece of the (hell is broken,

the pulfation of the heart is feen diftindly, and that

fometimes for fcvcral hours after it has been laid

bare.

Lungs, The exiftence of thefe by fome has been
denied. But late experiments and obfervations ftiow,

that no fpecies want them, or at leaft fomething fimi-

lar to them
;
and in many infeds, they are larger in

proportion than in other animals : in molt of them^

they lie on or near the furface of their body
;
and fend

out lateral pores or tracheae, by which, if the animal is

befmeared with oil, it is inftantly fuffocated.

Generation, The fame difference in fex exiftsin infers

as in other animals, and they even appear more difpofed

to increafe their fpecies
; many of them, when be-

come perfect, feeming to be created for no other pur-

pofe but to propagate their like. Thus the filk-

worm, when it arrives at its perfect or moth-ftate, is

incapable of eating, and can hardly fly ; it endeavours

only to propagate its fpecies : after which the male

immediately dies, and fo does the female as fcon as

fhe has dcpofitcd her eggs,

Befides ihofe of the male and female, a third fex

cxifts in fome infects, which we call neuter. As thefe

have not the diftinguiftiing 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 ani-

marls ^
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mals 5 and it is only found among thofc infers which

form themfelvcs into focieties, as bees, wafps, and

ants : and here ihefc eunuchs arc real flaves, as on

them lies the whole bufinefs of the economy. No
hermaphrodites have as yet been difcovered among-

infers.

Many have imagined that the generality of in-

fefts were merely the production of putrefaction,

becaufe they have been obferved to arife from pu-

trefied fubftances : but a contrary opinion is now
more generally adopted ; and it is pretty certain, that

if putrid bodies be (hut up in a clofe veflel, no infeCts

are ever generated unlefs their ova have been origi-

nally depofited there. They are oviparous animals,

and lay their eggs in places moft convenient for the

nourifhment of their young ;
fome in water, others

in flefh \ fome in fruit and leaves
;
while others make

nefts in the earth or in wood, and fometimes even in

the hardeft; (lone. The eggs of all infeCts firft become
{larva) caterpillar or maggot ; from which they are

changed into {pupa) chryfalis or aureliae, fo named
from their being inclofed in a cafe ; and thefe dying,

orfeeming to die, the {imago) fly, pr butterfly or perfeCt

(late fucceeds ; and during each of thefe changes their

appearance differs wonderfully.

Of W O R M S.

-^ITH refpeCt to this clafs of animak, they have
charaClers correfponding with thofe of the for-

mer tribe, but are diftinguifhed from them in having
no antennas, and in being furnilbed with tentaculo.

Many of them, particularly thofe without (hells,

are remarkably tenaceous 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, ears, no(e, eyes, and feet.

Some of thofe in the firft order, as the common
I round
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round worms, have a vafcular and nervous fyftem,

with the parts of generation, which can be diftindly

'feen. Some, as the cuttle fifh, form a kind of con-

nexion between fiflies and worms, in poiTefling gills

but wanting fins, &c. while others, as thofe of the

lowed order, or zoophyta, join the properties of the

animal and vegetable kingdom together.

The clafs is divided by Linnaeus, &c. into the fol-

lowing orders, viz.

Intejllna—as the earth worm, leech, &c. which
are the mod fimple animals, being perfeXly naked,

and without limbs of any kind.

Mollufca—as the naked fnail, fea dar, cuttle fifh

;

which are likewife fimple animals without any fhell,

^but they are brachiated or furnifhed with a kind of

limbs.
‘ Tejlacea—as the fnail, oyder, he, which have the

fame charaXers as the former order, but are covered

with a fliell, and include the greater part of what we
commonly call fhell-fifh.

Lithophyta—as corals, madrepors, he. which are

compound animals fixed upon a calcareous bafe, con-

ftruXed by the creatures themfelves.

Zoophyta—as the fponge, polypus, he, Thefeare

likewife compound animals, furnifhed with a kind of

flowers, and having a vegetating root and dem.
Some of thefe creatures inhabit the earth, others

live on the red of the animal or on the vegetable

kingdom, and many are found in the harded dones

;

'

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 lowed clafs, as the po-

lypi, in a great meafure refemble the vegetable king-

dom in their manner of growth : but for the propaga-

tion 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.

INDEX.
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A.

Abdomen. Many lymphatic

glandscontainedin its cavity, 7,29.

Abforbent fyliem, 206. Hillory of its

difcovery, ib. Of the fyftem in ge-

neral, 208. Particular defcription

of it, 212
Abforbent velTcls of the trunk, 218.

See lymphatic vell'els.

Abforption by the lymphatic velTels

treated of, 264
^ther, imiverfaily dilTiifed, cannot be

applied to the animal oeconom} ,287
Air, how it gets admiflion during in-

cubation into an eg?, 419, n

Allantois has no exiftence in human
fubjedls, 25. Its fituation and ufe in

brutes, 25. The arguments for and
againft its exiftence in the human
fpecles confidered, 53, 395. Defcrip-

tion of it in quadrupeds, 395
Amnion, the fineft and ftrongeft of all

the uterine membranes, 25
Amnios, a fine tranfparent membrane

enveloping the foetus, 17. Has no
confpicuous blood-veffels, 51. Ex-
tended under the placenta, ib. A
particular membrane of this kind for

each foetus, ib

Amphibious animals fuppofed to have

no other abforbent fyftem than the

red veins, 261. Anatomy of them,

436
Amputations, feveral fymptoms attend-

ing them explained, 329
Anafarca, the water colledled in that

difeafe fometimes abforbed and eva-

cuated by ftool or urine, 255
Anaftomofis between the velfels of the

mother and thofe of the placenta,

feems probable from hemorrhagies

following the extradlion of it, 49
Angina occafions a pain in the teeth

and ear, 309
Animal food, thofe creatures which

feed on it have lefs capacious, and
ftronger bladders than others, 357

An.mal kingdom fo nearly connected

with the vegetable, that their limits

can fcarcely be determined, 344
Antrum Willefii wanting in the flo-

mach of a dog, 349
At rta receives the blood from the left

ventricle of the heart, 93. Diilri-

VoL.Ili. G g

hutesit to all parts of the boc!y,ilo.

Its general divifion, 112. Exami-*

nation of Its capital or original

branches, 1 16

Aqueous ahimals, their anatomy, 430

Arms, each of them has two fets of

lymphatic veffels, 234
Arteria angularis, a branch of the ex-

ternal carotid diftributed on the

nofe, &c. 119.

Arteria articularis, a branch of the axil-

lary artery diftributed on the deltoid

mufcle, 133
Arteria axillaris, the name of the fub-

clavian artery, as it goes out of the

thorax and pafies under the axilla,

II4, 133
. u r

Arteria auditoria interna, a branca ot

the bafilaris diftributed on the organ

of hearing, 129
Arteria bafilaris, the common trunk ot

the poftei-ior occipital arteries, 128

Arteria biliaria, a branch of the right

gaftric artery, loft in the great lobe

of the liver, 143
Arteria brachialis, a branch of the ax-

illary artery, running down the in-

fide of the arm, 134
Arteria bronchialis, a branch of the fu-

perior intercoftkl, aorta, or arteria

oefophagea, 150. Miftake concern-

ing the communications of this with

the pulmonary artery, ib

Arteria carotis externa, a branch of the

great carotid trunk, diftributed oii

the external parts of the head, 118

Arteria carotis interna, a Iwanch of the

great carotid trunk, diftributed on

the internal parts of the head, and

entering through the os petrofum,

121

Arteria coeliaca, a branch of the aorta

defeendens diftributed on the fto-

mach, liver, and fpleen, 141

Arteria cervicalis, a branch of the fub-

clavian artery diftributed on the

neck, 126
Arteria circUmflexa externa, the exter-

nal branch of the crural artery run-

ning on the upper fide of the thigh,

157
.

Arteria cIrcumflexa interna, another

branch of the crural artery, and fup-

plying

4
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plying many of the mufcles of the

thighs, 157
Arteria colica fupei lor, a branch of the

fuperior mefenteric artery, forming

a communication with the mefente-

rica infei ior, 146
Arteria colica finiftra, a branch of the

inferior mefeirteric, running along

the lafc portion of the colon, 147
Arteria cubitalis, a branch of the bra-

chialis, running down the infide of

the cubit, 134, 136
Arteria diaphragmatica, a branch of

the aorta defcendens, or coeliac ar-

tery, running along the concave fide

of the diaphragm, 14I

Arteria duodenalis, a branch of the

right gaftric arrery running along

the fide of the duodenum next the

pancreas, 143.

Arteria epigafrica, the Internal branch

of the iliac, auaftomofmg with the

mammaria interna, 151

Arteria epiploica, a branch of the fple-

nic artery diftribtsted on the omen-
tum, 144

Arteria gaftrica, the coronary of the

ftomach, 142. See arteria ventricu-

li coronaria

Arteria gafhrica dextra, a branch of

the hepatic artery, palling behind the

pylorus, 143
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,i44

Arteria gaftrica fuperior, the fame with

the ventricull coronaria ^

Arteria glutaea, the fame \N’ith the

illaca pofterior, diftvibuted on the

glutaeus maximus and medius, 153
Arteria gutturalis inferior, 125. The
fame with the trachealis

Arteria gutturaiis fuperior, a branch of

the external carotid, diftiibuted on

the larynx and thyroid glands, 118

Arteria haemorrhuidalis externa, a

branch of the pudica interna, going

to the fphindler ani,i54 •

Arteria haemorrhoidalis interna, a

branch of the inferior mefenteric,

diftributed on the redluni, 147
Arteriahaemorrholdalls media a branch

of the pudica interna, diftributed on

ihe re.iftumj 135. More frec^uent

in women than men, 155
Arteria hepatica, a branch of the cae-

liac, running on the upper and inner

part of the pylorus, 142
Arteria hypogaftrica, the fame with the

iliaca interna, diftributed on the vif-

cera of the pelvis, &c. 116. Much
fmalkr in proportion in adults than

in children, 15

1

Arferla inteftinalis, the fame with du-
odenalis.

Arteria intercoftalis fuperior, a branch
of the aorta or fubclavian, diftributed

on the incercoftal mufcles, 129
Arteria labialis, a branch of the exter-

nal carotid, diftributed on the muf-
cles of the lips, 119

Arteria iliaca pofterior, the fame with
the glutaea

Arteria iliaca minor, /ometimes a

branch of the glutaea, diftributed on
the iliac mufcle and os ilium, 153

Arteria ileo-lumbaris, the fame with
iliaca minor

Arteria mammaria interna, a branch
of the fubclavian, running down be-

hind the cartilages of the ribs, 125
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, 1 19. A lift of its moft con-

fiderable branches, 120
Arteria mediaftina, a branch of the

fubclavian diftributed to the media-
ftinum, 125

Arteria meningea pofterior, a branch

of the bafilaris going to the back part

of the dura mater, Sac. 129

Arteria mefenterica inferior, a branch

of the aorta defeendens^ branched out

moftly on the colon, 146, 147
Arteria mefenterica fuperior, a branch

of the aorta defeendens, fubdivided

into a great many fmaller branches,

fpent on the inteftines, 144
Arteria obturatrix, a branch of the

hypogaftric perforating the obtura-

tor mufcles, 156
Arteria occipitalis, a branch of the

maxillaris interna going to the inte-

guments of the os occipitis, 121

Arteria occipitalis pofterior, a branch

of the vertebral artery, entering the

cranium and piercing the dura ma-
ter, 127

Arteria
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Arterla oplithalmica, a branch of the

internal carotid diftributed on the

eye, izz
Arteria pericardia, a branch of the fub-

clavian running down on the peri-

cardium to the diaphragm, 1 25
Arteria peronaea pofterior, a fmall

branch of the poplitaea, tjS

Arteria poplitaea, the name of the cru-

ral artery, after pafiing through the

hollow of the ham, 157
Arteria profunda, the middle branch

of the crural artery, running down
the infide of the thigh, 157

Arteria pudica externa, a branch of the

hypogaftric, diftributed on the parts

of generation, 154
Arteria pudica interna, another branch

of the hypogaftric, 154
Arteria puJmonalis, the great artery

receiving the blood from the right

ventricle of the heart, no
Arteria pylorica, a bfanch of the hepa-

tic artery diftributed on the pylorus,

14^
Arteria ranina, a branch of the exter-

nal carotid fent to tJ^e mufcles of the

tongue and os hyoides, 119

Arteria radialis, a branch of the bra-

chialis, running down the outfide of

the arm, 139. Its pulfe felt at the

wrift, ii>

Arteria fcapularis externa, a branch of

the axillary going to the articulation

of the fcapula with the os humeri,

133
Arteria fcapularis Interna, another

branch of the fame, running back-

ward among the mufcles, 133
Artena fcapularis inferior, a branch of

the axillary running along the infe-

rior margin of the fcapula, 133
Arteria fciatica, a branch of the iliac,

153
Arteria fplenica, a branch of the coellac

artery going to the fpleen, 143
Arteria fubclavia, a large branch of the

aorta, 124
Arteria fublingualis, the fame with

ranina

Arteria furalis, the fame wdth the tibi-

alis pofterior, T59
Arteria thoracica fiiperlor, a confider-

able branch of the fubclavlan, 132
Arteria tibialis anterior, a branch of

the poplitaea, running between the

tibia and fibula, 158
Arteria tibialis pofterior, a branch of

G

459

the poplitaea, runningdown the back
part of the leg, 159

Arteria tracheajis, a branch of the fuh-

clavlan diftribnted on the trachea,

125
Arteria thyniica, a branph of the fub-

clavian fent to the thymus, 125
Arteria vaginalis, a branch of the hae-

morrhoidalis media, &c. going to
the vagina, 155

Arteria ventriculi coronaria, a branch
of the coeliac diftributed on the fto-

mach, 142
Arteria vertebralis, a confiderable

branch of the carotid, 127
Arteria uterina, a branch of the hypo-

gaftric, fpent on the uterus and parts

of generation, 155
Arteriae adipofae, branches of the fper-

matic arteries fent ta the kidneys,

148
Arteriae articulates, branches of the

poplitaea fent to the knee, 157
Arteriae cardiacae, branches of the

aorta diftributed on the heart, 116
Arteriae carotides, two large branches

of the aorta, I17
Arteriae capfulares, branches of the

aorta fent to the renal glands, 148
Arteriae crura,'es, the name of the iliac

arteries at their entering the thigh,

156
Arteriae gaftro-epiploicae finiftrae,

branches of the gaftric artery fent to

the omentum, 144
Arteriae iliacae, the two inferior ter-

minating branches of the aorta, 150
Arteriaeintercoftalesinferiores,branch-

es of the defeending aorta, 131
Arteriae lumbares, branches of the de-

feending aorta fent to the lumbaf
mufcles, 149

Arteriae oefophageae, branches of the
aorta defeendens fent to the oefopha-

gus, 131
Arteriae phrenicae, fee arteria diaphrag-

matica

Arteriae pancreaticae, branches of the

fplenica fent to the pancreas, 145
Arteriae facrae, blanches of the de-

feending aorta, diftributed to the

redtum, &c. 149
Arteriae facro-laterales, branches of

the hypogaftric artery fent to the

nerves and membranes of ,the os fa-

crum, 153
Arteriae fpinales, branches of the ver-

tabi alc', running down the fore and

g 2 back
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Ijackpartsof the medullafpma!l«. 129

Arterlae veficales, branches of the hae-
morrhoidalis media, &c. fpent on
the bladder, 155

Arteriae umbilicales, branches ef the
aorta or iliac arteries of the foetus

in utcf o returning; the blood from it,

31. Particular defcription of their

courfe, 51. Their ])ranches from the

entire ful)ftance of the placenta, 5 i
Arteries become more denfe and nar-

row by age, 79 A general confi-

deratiwn of them, 84, May be
reckoned long extended cones, ib.

Their diameter contradled where a

branch is fent off, ib. Dilated in

fome places, ib. Have no coat com-
mon to them all, 85. Their cellular

coat defcribcd, 85. Have no tendi-

nous coat, ib. Defcription of their

mufcular and Innermoft coats, 86.

Figure of their cavities, 87. Their
elailicity and pulfe, ib. Of their

ftrength, 88. Why aneurifms are

moll: frequently formed near tl^e

heart, 88. Their large trunks dif-

pofed in places of fafety, ib. Pro-
portion of their cavities to their lb-

lid parts, ib. Of the general divi-

fion of the arteries, 89. Very fre-

quently form anaftomofes with one
another, 90. Sometimes form rings

returning into themfelves ib. Some-
times are changed into veins, ih.ox into

veffelsofthefmaller kinds, 91. Some-
times end in exhaling veffcls, 92.

Difeuflion of the quellion, whether
there are any arteries of a Icffer or-

der carrying humours thinner than

the blood? 92. Of their common
offices, 93. Their fyftole and dia-

ftole 94. Pi Opel the blood by their

fyftole, 95. Effedfs of the motion of

the heart and arteries on the blood,

105. The reticular diftrlbutions

and inofculations of the arteries pre^

vent obftrudlion, 109. The arteries

particularly confidered, no
Arterious nerves fuppofed to produce

mufcular motion and nutrition, 285
Afeites, the water in it fometimes ab-

forbed and fent offby ftool or urine,

255. Produced in a dog by tying

the vena cava inferior, 259
Auditory nerve defcribed, ,^12

Axis arteriae coeliacae, why the trunk

of the coeliac artery is fo called, 142
B.

Beings of different ofders make a beau-

tiful gradation in nature, 337

Bile does not pafs through the gall-

bladder in living animals, 254. In
the ftomach frequently occafions vo-
miting, 319

Birds, of their generation, 40, 41, 55.
F®rmerly fuppofed to liave no lym-
phatics, 261

Anatomy of a carnivorou'; bird, 435
Bladder of a dog, hy different in ffiapfe

from that oC the human fpecies, 356.
Millake of anatomifts concerning its

figure in man, ib. More mufcular
in carnivorous animals than others,

and why, 35 7 ,

Blood how circulated through the

foetus, 62. Cannot pafs through
the lungs, 63. At firft j^affes dired:-

ly into the aorta, ib. Then from the

right auricle diredly into the left,

through the foramen ovale, 63. Ne-
ver flows from the finus of the left

to that of the right auricle, ib. By
what means the lungs of a foetus are

kept fi ee of an over-charge of blood,

64. Adion of the blood on the ar-

teries, 93. Conftantly fills the arte-

ries of a living ]>crfon both in their

fyflole and diaflole, 94. A finall

quantity fent into the arteries at each

pulfation of the heart, ib. Ohftacles

preventing too great velocity of the

blood’s motion, 97. Other c^ufes by
which thefe ohftacles are leffened,

98, Adionof thebloodon the veins,

99. Precautions of nature to pre-

vent the blood from concreting in

them, 103. Calculation of the time

in which an ounce of blood fent out

from the heart returns to it again,

104. Effeds of the heart and arte-

ries upoji it, 105. Caufes by which
they are enabled to produce thefe

effeds, 106. Whether the heat of

the blood proceeds from its motion,

107. The quick motions of the

blood tend to fanguification,and the

flower to fecretion, 108, 109, 110.

Tranfudation of blood in a dead bo-

dy, no argument for it in a living

one, 254
Blood-globulcs move quicker in the

fmall velfels than by calculation they

ought to do, 98. One of them only

can pafs the mouths of the fmalleft

veffels at a time, 109- Are of a flat

and circular figure, according to Mr
Hewffn, ib

Bones are prefent in the primeval foe-

tus, 57. May be formed out of

membranes, 39. Incrcafe of length

ii»
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in the long bones occafioncd by the

action of the arteries 60. The flat

bones o' iglnate from fomething of a

membranous nature, 60. Are liable

to change, 76. Sometimes becume
foft, ib

Bony juice, pr ofs of it-^ being in^erpo-

fed between the primeval fibres, 61.

Exfudes from the fubftance of a bro-

ken bone, may be extracted by a

chemical analyfis.and is poured round

the joint in an anchylofls, ih. Is alfo

liable to be changed, 76
Bourfe noire, the name of a black tri-

angular purfe in the eyes of fowls,

4,'?4. Is connected with the humours
of th.e eye, ib. Conjedlure.s concern-

ing its ufe, ib

Brain in the foetus large and fluid, 56.

Probably has abforhent vefi'els tho’

they cannot eafiiy be difcovered,23l.

Much fmaller in quadrupeds than in

man, though divided in a fimilar

manner in them, 37a. Why their

brain is fmaller, ib

Brain andnervesfimilar to other glands

and their exeretorlcs, 283
Bronchial glands probably fecrete a

mucus, and not a lymph,

C.

Canalis artcriofus, a canal in the foetus

communicating between the pulmo-
nary artery and aorta, 31

Capfula Gliflbi)i,a membranous fheath

enveloping the vena portae, 143
Carnivorous bird, anatomy of 0116,435

Carotid arteries, fee artcriae carotides,

and arteria carotisexternaand interna

Cartilages, how changed into bones, 60
Carunculae myrtiformes, how produ-

ced, 36
Cauda equina when cut, yields a vifeid

liquor, 288. No argument can lie

drawn from thence concerning the
vifeidity of the nervous liquor, 289

Cerebrum and cerebellum confifts of a

cineritiouB cr cortical and medullaiy
part, with veffels paifing from the

one to the other. 268
Chewing the cud, fee rumination

Children fometimes born without
brains, 275

Chorion, one of the enveloping mem-
branes of the foetus, 17. Very
thin and tranfparent, ib. Adheres
clofely to the placenta, and gives a

coat to the umbilical cord, 24. Falfe

chorion confifts of two diftindl lay-

ers, 17

Chorion laeve, a W'hite opaque mem-
brane, not vafcular, lying under the

falfe chorion. 50
Chyle, its properties previous to a

mixture with the blood, 23 8. Absor-

bed into the ladtealsby the adhering

villous coat, through fmall openings

in each of the villi, by the force of

capillaryattra(S;ion, 239. Urged on
by the periftaltic motion of the in-

teftines, ib. Pafles tlirougli the me-
fenteric glands, ib. Appears more
watery after palling through them,

240. Opinion of Haller and others

concerning the caufes of its motion,

24T.. 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, 76

Circulation of blood, how carried on
in the foetus, 30, 62. How carried

on in the foetus of a cow, 398. See

blood, foetus, and cow
Circulation of the nervous fluid confi-

dered, 285
Cock, anatomy of one, 409. Its oefp-

phagus, ib. How digeftion is per-

formed, ib. Pebbles fwallowed for

this purjiofc, 410. Denied by Spal-

lanzani, ib. n. No argument from
thence that digeftion is thus per-

pormed in the human ftomach,4ii.

Duodenum moftly ih the right fide,

4 1 1 . Why the food does net regur-

gitate, ib. Small inteftines, fpleen,

and pancreas, deferibed, 412- Heart
wants the valvulae tricufpides, 413.
Peculiarities in the ftrudlure of the

lungs, to anfwer the purpofes of fly-

ing, 413. Epiglottis wanting. Its

place probably fupplied by the muf-
cular fides of the rima gloi tidis, 413.
The voice owdng to the coardlation

of the trachea, 413. Has no muf-
cular diaphragm, 414. Lymphatic
fyftem and courfe of the lacftcals,

414, 415. Kidneys and organs of

generation, 416. Why the cock Is

falacious, 416. Has two penes, the

exiftence of which has often been
denied by anatomifts, 417. Nutri-

tion of the foetus, 418. Deferiptiou

of the parts about the neck and head,

431. Organ of fmelling, 432. How
the organ of fmelling is fupplied in

birds that grope for their food, 433,
Defeription
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Defcrlptioft of the eyes of a cock,

433. Ear defcrihed, 434
Cod-fiflies have an hard cretaceous

ftone in their heads, 452
Collateral arteries, a name for the three

communicating branches of the bra-

chial artery, 136
Coloftra, a term for thefirfl milk which

purges the infant, 71
Comparative anatomy. Its hiflory,

334. Its ufes, 342. Anatomifts fre-

quently borrow the defcription of

the parts of the human body from it,

334 ‘tfeq

Conception confidered at large, 33— 75
Conglobace glands, a part of the ab-

forbent fyftem, 208. How placed

in the lymphatic fyflem, 21 1. Par-

ticular deicription of them, zir.

Are not effentially necelTary to the

lymphatic fyflem, 212
Corpora olivaria, the fame with the

ganglions of the nerves, 272
Corpus iuteum, a fmall body of a yel-

low colour, appearing in the ovaria

during pregnancy, 30. Double in

cafe of twins, ib. By injeGlions it

appears compofed moftly of veflels, ib

Is produced from one of the veficles

of the ovaria burft in a prolific co-

pulation, 38
Cow, anatomy of one, 393. Form of

the uterus, ib. Some things peculiar

to the foetus, ib. Chorion and al-

lantois deferibed, 394, 395. The al-

lantois is incapable of corruption,

395. Arguments for and againfl its

cxiflence in women, ib. Amnios
deferibed, 396. Does not enter the

cornua utteri, ib. Foetus has two
venae umbiiicales, 397/ Hippoma-
r.es deferibed, ib. Peculiarities in the

internal ftrudlure of the foetus, 397.
How the circulation is performed in

the foetus, 398. Difpute concerning

the life of the foramen ovale and ca-

nalis arteriofur, ib. Kidneys, 400.

The crcatuj e confidered as a rumi-

nant' animal, 400. How the want
of dentes inciferes is fupplied, ib.

Progrefs of the food, and changes

produced on it in the different ito-

machs, 401, 402. Why ruminant
animals require lefs food than others,

403. Inteflines deferibed,403. Duo-
denum, ib. Wliy cow-dung is infe-

rior as a manure to that of horfes,

404. Spleen, liver, bladder, and

organs of generation deferibed, ib.

Situation of the heart and aorta, 405
Crocodile, circulation of the blood in

it, 439
.

Crural vein, a branch of the vena pop-
litea deferibed, 197

Cuticula and cutis of quadrupeds more
elaftic than in the human fpecics,

346
D.

Death naturally follows from the pro-

gi efs of life and grow'th in the hu-
man body, 81. Rarely happens from
mere old age, 82. This kind of death
fometimes obferved in brutes, ib.

Manner in which death comes oh,

and wTen it is perfedl, 82, 83
Decreafe of the body cannot in any cafe

begin from the firft conception, 76.

Is faid to begin when the body comes
to its full growth, ib. Caufe of the

decreafe of the folid parts, 77. How
the decreafe is prevented from being
too rapid, 77. Decreafe begins to

take place even in youth, 79
Delivery of women with child, by what

means accompliflied, 66, 67
Democritus, his progrefs in anatomy,

334
Derivation, a power fuppofed to bring

the bleod into the lower extremities

of the foetus, 59
Diaphragm contains fome lymphatic

glands, 229. More loofe in a dog
than in the human fpecies, and why,

354
Dog, anatomy of one, 347. Docs n^t

fweat, ib. But perfpires Infenfibly,

ib. n. Rabies canir.a peculiar to

animals of the dog kind, ib. Has an

omentum reaching down to the os

pubis, and v/hy, ib. From his po-

ftui e is not liable to hernlae, 348.
Difference between the fliape of his

flomach and that of man, 348. His
inteflines much fliorter in propor-

tion than the human, 349. Duode-
riuiT), 350. Appendix vermiformis,

551. Ufe of the mucous glands on
its internal furface, ib. n. Colon de-

feribed, 352. Redum, ib. Two
bags containing an intolerably fetid

mucus near it, ib. Mefentery long-

er than in man, 352. Pancreas,

fpleen, and liver, deferibed, 353.
Kidneys, glandulae atrabiliariae,

ureters, and bladder, 354. Sperma-
tic veflels, 358. Scrotum, teflicle«,

and
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and pen*?, 359. Their manner of

generation accounted for, 360. Pro-

late glands and uterus, ib. Dia-

phragm and mammae, 361. Ster-

num, Pericardium, and heart, 36a.

Thymus, 365. Thoracic dudl and

, lungs, 366. Dogs proved to be car-

nivorous from the form of their

teeth, 367. Tongue defcribed, ib.

Velum pendulum palati, 368. Oc-
fophagus and nofe, 369. Ear, ib.

Eye, 370. Brain, 37^,. 011a(5lory

nerves and organs of fmelling, 373.
Particular defcription of the mufcles,

375. Lift of thofc peculiar to the

animal, 392
Dropfies fuppofed to be 'occafioned by

an increased fecretion or impeded
abforption, 244, Produced by tying

the vena cava and jugular veins of

dogs, 259. The dropfy in thefe cafes

probably owing to the rupture of

lymphatic veffels, 259
Dudlus arteriofus, a canal in children,

but a ligament in adults, 130
Dudlus venofus, a blood-veffel of the

foetus carrying part of the blood to

the vena cava, 31
Du<5tus aquofi, a name for the lympha-

tic veffels, from the fuppofed identi-

ty of lymph and water, 209
Dura mater affords a ftrong coat to the

nerves, 271
E.

Eagle, how enabled to look at the -fun,

439
Eggs defined, 34. Firft appearance of

the chick in incubation, 56. Parti-

cular hiftory of the changes they un-
dergo at that time, 418

Elaftlcity, whether the nerves perform
their fundfions by means of it, 276

Eleilrical fluid too much unknown to

be applied to the phenomena of the

animal oeconomy, 287
Embryo, fee foetus

Emulgent arteries, two large branches
of the aorta going to the kidneys,

147
Encephalon,when irritated or compref-

fed, occafions palfy in the nerves ari-

fing from the injured parts, 274.
Probably fecretes the nervous liquor,

286
Excretory dudls defcribed, 91
Exhaling veffels defcribed, 92
Explanation of plates, 303, 235, 330,

331

F.

Face, courfe of the lymphatic veffels

in it, 231
Falfc water, col'edlcd between the cho-

rion and amnion, or between the la-

mellae of the chorion, 15. Gene-
rally in fmall quantity, 26. May
flow without injury to the woman
at any time of pregnancy, 26

Fatnefs, how Occafioned, 78
Female infant, peculiarities in its ftruc-

ture, 12

Fillies fuppofed to he deftitute of a

lymphatic fyftem, 261. Divided in-

to fuch as have lungs, and fuch as

have not, 345. Their anatomy,440,
Theii cuticle and cutis lie below their

fcales, lb. Some have a line on each

fide, which feems to anfwer the pur-

pofe of mucous glands, t6i. How
they fwim, ib. Have no neck, 441.
Infide of their abdomen covered by a

black coloured membrane, 441. Pe-
culiar conftrudbion of their teeth,

441. Superfluous vrater taken in

with their food, paffes off by the

bronchlae, 441. Oefophagus very

fhort, and fcarce to be diftinguifned

from the ftomach, 442. Digeftion

performed in them by means of a

menfrruum, ib. Their pancreas re-

fembles a multitude of fmall worms,

442. Some kinds of fillies have a
pancreas refembling that of amphi-
bious animals, ib. Peculiarity in the

ftrueflure of the gall-bladder, 443.
Hepatico-cyfticdudfs exift in fifties as

well as other animals, ib. n. Spleen

fubjedl to the preffure of the air-bag,

443. Organs of generation, ibid.

Swimming-bladdejr defcribed, 445.
Why dead fifties rife to the t'-p of

tlie water, ib. Why flat .filhes lie at

the bottom,/^. Kidneys, diaphragm,

heart, and b onchiae, 44^. Their

abforbent fyftem, 447. Thoracic

dudl, 449. Brain, 450. Organ of

fmelling, ib. Their food probably

difeovered by means of it, 450. Ex-
jieriment ftiowing that they do not

difeover it by the eye, ib. Defcrip-

tion of their eyes, 451. Their ear

defcribed, 451
Fingers fometimes endowed with fen-

fations like thofe of hearing and ta-

fting, 394
Fluids of the body, how reftored, 77.

Thofe moiftening the cavities of the

thonaxG g 4
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thorax and abdomen, fuppofed to be

mere water, 24^
Foetus, poiition of it in tlie uterus, 31.

Its peculiarities, 32. Supi ofed to ex-

ift in the mother, 41. Difficulty of

accounting for its affuming the hu-

man or any other ffiape, 42. Pro-

bably docs not increafe for a long

time, 43. Conje(fl:uie3 concerning

the means of its growth, 44. Its

firft appearance is by foft br.tnchy

^Ifiocculi, proceeding from the furface

of the ovum, 45. Appears as a

fliapelefs mafs on the 17th day, ih.

PIvis a very laige head and flender

body when the j^arts firil beein to

form, ib. Receives ftrft a white li-

quor, and then red blood from the

uterus, 46. Wrliberg’s hypotliefis

concerning the nutrition of the foe-

tus, 47. inftance of a human ftictus

which fuffered no lofs of blond,

though the mother died of an effu-

fion of the vital-fluid, 49. The foe-

tus undoubtedly receives Its nouf iffi-

ment from firil to laft by the umbi-
lical vein, 51. Whether it receives

any iionrifliment by the mouth alfo,

52. Few faeces colledfed 53. The
bladder frequently almoll empty, ib.

The whole foetus originally a gela-

tinous matter, 54. Compofed of a

great .quantity of water with little

earth, 55. Its blood perfe^ed from
the fat, 55. Its veffeis firfl: appear,

56. Particularities of the prim,eval

foetus, 56. The heart alone firft

begins to move, 57. Its force coun-

teradled by the vifeidity of the hu-

mours, ib. Its arteries lengthened

by the force of the heart, 17. In-

creafes in hulk very quickly, 58.
Particular defciiptlon of the foetus

come to maturity, 61. How the

circulation is performed, 31, 62.

Thymus very large, 62. Cavity of the

breafl ffiort, and liver very large, ib.

Foetus does not refpire in utcro, 64.

|n fome cafes may poffihly draw in

air from the vagina of the mol her,

65. Caufes and manner of its birth,

66, 67. How the circulation is per-

formed in the foetus of a cow, 398
Foramen ovale, why clofcd up after

the birth of the infant, 72. Difpute

concerning it, 398
,powis diviiied into thofe that feed on

grain, and fuch as feed on flefli, 344,

40J. Their anatomy, ib. Ufes of

their feathers, ib. The ftrongeft

mul'cle^' of their bodies inferted into

tjieir wings in order to ft them for

flying, ib. In what manner they
convey rhemfelves through the ai'*,

406. Curious mechanifm of their

toes, 407. llfes of this mechanifm
to various birds, 407. Of their beaks,

408. Why domeftic fowls beconre

lean when confined, 410. Peculia-

rities in their eyes, 433. Why they

fee ill in the dark, 434
Frogs have only one auricle and ven-

tricle, vsiih a fingle artery, 439
Functions explained by the hypoihefis

of a nervous fiuid, 29I

G.
Galen, an obfeure writer on anatomy.

334
.

Gall-bladder wanting In fome animals,

Ganglions, a kind of knots on the

nerves, 272. Have thicker and more
numerous coats and larger blood-

vefleh than the nervC’., with longi-

tudinal fibres,/!^. Conjedlures con-

cerning the ufes of them, 301

Germ, fee foetus

Glandula thyroidea abounds in lynir

phatic veffeis, 232
Coniedlure ci ncerning its ufe, 365
Granivorous birds, 405
Growth of the body, by what means'

it takes place, 75. Heart increafes

lefs than any other part of the body,

75. At win l time the growth ceafes,

76= Fatnefs produced when the

growth of tlie body ceafes, 78

Gonfe, why it flretohes out its neck in

afeending, 407
H.

Flardnefs of the whole body takes place

in old age, 79
bieadsof quadrupeds much lighter than

they would feem, 372
Head and neck, defciiptlon of their

lymphatics, 230
ficart fometimes wanting in foetnfes

cannot prove the circulation in them

to depend on the mother, 50. I5

the only moycahlc and irritable part

of tlie foetus, 56. Moves almoft

alone in the human embryo, 57. By
what means its power is limited, 5 7.

Its feptum perforated in the foetus

by the foramen ovale, 63. Increafes

lefs than any other part of the body,

. 75. Its proportion eight time* lefs

in |)ropoftion in the adult than in
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the foetu*!, 76. Becomes lefs irri-

table by frequent contradions, ib.

Becomes at laft unable to pro])el the

blooil, 82. Its reft not an abf ;liite

lign of death, 83. Abforbents of the

heart very numerous, 225.

Heart and arteries. Elfecls of their

adion on the blood, 105.

Hernia, a difeafe falfely fuppofed to be
incident to quadrupeds, 358

Hevvfon’s account of the properties of

the lymph, 243
Hiccough, how occafioned, 321. A
bad fynnitom in an inflammation of

tiie liver, 321
Hi]vpocrates, his improvements in ana-

tomy, 334
Hippomanes deferibed, 397

I.

Ilium has fewer ladeals than the jeju-

num, 220
Impregnation,changes produced in the

uterine fyftem by it, 26

Incubation, hiftory of the changes pro-

duced by it, 418
InjedioRs, courfe of the chyle fliown

by them, 241. Experiments by their

means to prove the dodi ine of ab-

forption by the red veins, inconclu-

five, 260
Inlcds, a confideration of them ufcful

to anatomifts, 345. Have their bo-

dies covered with an hard crullwhich
ferves for (kin and bone at the fame
time, 452. Their various claflTes

named from their legs and wings,

453. Curious ftrudure of their eyes,

ib. Whether they have any bi-ain,

ih. Of their ftomach, heart, lungs,

and manner of generation, 454.
Some of them have no fex ih. Are
not produced from putpefadion,455.

Their various changes, ib

K.
Kidneys of a dog ha^ve a pelvis farmed

within their lubllance, 355. In the

foetus of a cow are compofed of

different lobes, 400
L.

Laiftcal fac and dud deferibed, 226.

Eideal veffels difeovered by Afelims,

206. So called from their colour,

219. Defeription of their courfe

through the intcftiiies, ib. From
them through the mefentery to the

fpine, 220. Divided by the mefen-

teric glands into two regions, ib.

Larger and more numerous in the

jejunum, than the ilium, ib. Termi-
nate at laft in the thoracic dud, ib

Lap-dogs fometimes troubled with an
epijilocele When very fat, 359

Left-handed pieople, miftake concern-

ing them, 364, n

Life, by what means preferved, 75
Liquor amnii, or waters furroundin^

the foetus, 25. Pureft and moft
limpid during the firft months of
pregnancy, ib. Unfit for the nutri-

tion of the foetus, tho’ forae ofitmay
perhaps be abforbed, ib

Lithotomy, why the high operation of
it can be performed in man only
without danger of opening the cavi-

ty of the abdomen, 357
Liver, why divided into a great num-

ber of lobes in clogs, cats, lions, &c.
353. Why formed of one entire

piece in others, 354. Why it has no
couneifing ligament with the dia-

phragm in dogs, ib.

Lizard, circulation of the blood in It,

439. See frog

Lufus naturae of little confequence to

be known, 337
Lymph, of its properties, 243. At firft

fuppofed to be mere water, lb. Is co-

agulable by beat, and even by mere
expofure to the air, 244. Itsvifcidity

different in different animals, 245. Or
in different dates of the fame anima?,

ib. 246. Difference between the co-

agulable lymph of the blood and of
the lym.phatic veffels, 245, 246,247.
Varies occafionally from a more vifl*

cid to a more watery date, 247.
Lymph exhaled on furfaees differs

widely from that exhaled Into cavi-

ties, 249. Is probably changed into

pus, 249. Of its fecretion, 250,
Difeuflion of the queftion. Whe-
ther the lymph is fecreted by exha-
lant arteries, or tranfudes through
inorganic pores, 251. Whether it is

abforbed by the red veins, 255. Of
its abforption by the lymphatic fy-

ftem, 264. Lymphatic glands dif-

eovered by Nuck, 207. Particular

defeription of their fituation and fi-

gure, 21

1

Lymphatic veffels, when and bywhom
difeovered, 20 7. Very early fuppofed
to be abforbents, ib. Suppofed by
many anatomifts to be merely conti-

nuations of arteries, At firft cal-

led LuSius Aquoft^ from their being

pellucid.
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pellucid, 209. Their coats cannot

he feparated from one ^mother, ib,

Moft of them open into the thoracic

<lu6t, lb. Are capable of being in-

flamed, 210. Are full of valves, ib.

L.ymphatic velTels of the lower ex-

tremities deferibed, 212 . Defer iption
• of thofe of the trunk, 21 8. Difcharge

themfelves into the thoracic dud,
220. Thofe of the fplecn deferibed,

221. Of the ftnmach, ib. Of the

liver, 222. Different o[)init)ns ofDr
Meckel and Dr Hewfon concerning
the lymphatics of the ftomach, 223.
JLymphatics of the lungs defenbed,

224. Of the heart, 225. Bronchial

lymphatic glands of the lungs, 230.

JLymphatics of the head and neck
deferibed, 230. Of the upper extre-

mities, 234. Thofe of the right fide

form foiir confiderable trunlw, 237.
Termination of the lymphatics of this

fide, ib. Lymphatic veffels of birds

deferibed, 414
M.

Man longer lived and more tender

than moft other animals, 81. Why
he cannot fly like a bird, '406. Not
originally a carnivorous animal, 350

Mathematics cannot be applied with
any certainty to medicine, 538

Megrim, its fymptoms and cure, 307
Membrana decidua deferibed, 17. A

lamella of the falfe chorion in imme-
diate contadl with the uterus, 23

Membrana decidua reflexa deferibed,

24
Membrana niditans, a membrane pe-

culiar to the eyes of quadrupeds de-

feribed, 370
Membranes may be formed from in-

fpiffated humours, 39
^^lenftruai flux,fymptoms preceding it,

10. Proceeds from the vfffeis of the

uterus, ii. The human fpecies only

fubjed to it,iT. Is not owing to the

attradion of the moon, to acids, or

ferments in the blood, ib. Has been

known to break out through all the

organs of the body, ib. Why more
blood is derived at a certain time to

the uterus and parts adjacent than

before, 13. Particular account of

the caufes of this flux, 14. Why it

is periodical, 15. Brutes in general

have no menftrual flux, ib. Why it

is wanting in men, ib. Siq'preflion

«sf the menfes in pregnancy cannot

prove that the foetus is nouriflied by
the menftrual blood, 48

Mefentery contains a vaft number of

lymphatic glands, 239
Milk produced from the chyle before

it is alTimilated wifli the blood, 24I.

Will be afforded by a woman for

12 hours after eating, though it has

in that fpace circulated near 80,000
times through the body, 242

Monfters fometimes born without any
organs of deglutition, 25

Mufcular motion accounted for from
the hvpothefis of a nervous fluid,

297
Mufcles accelerate the return of the

blood by comprefling the veins, 103.

Their motion ceafes fooneft when
the nerves, and lateft when the veins,

are tied, 284. Ceafe to ad when
their arteries are tied or cut, 299.
No objedion can thence be drawn
againft the exillcnce of a nervous

fluid, ib. Mufeies of a dog, 391
Myology of brute animals ufefui to a-

natomifts, 343. n
N.

J^ervc'^ have little effed on the motion

of the blood, 99. Treatifc on them,

2b 8. Proceed from the medullary

fubftance of the encephalon and fpi-

nal marrow, 269. Uncertain whe-
ther they are propagated from that

fide on which theygo out at the fkuli

©r the oppofite one, 269. Compo-
fed of a vaft number of parallel

threads, 270. Coiijedure concern-

ing the diameter of one of the final-

left nervous fibres, ib. Have a cel-

lular coat from the tunica arachnol-

des, and another from the pia mater,

ib. Are colleded into tight firai

cords by the dura mater, 27 1 . Have
numcrousblood-veflels on their coats,

ih. Are involved in a cellular fub-

ftance, ib. H;ive little elafticlty, ib.

Divide into branches as they go off

to different parts, ib. Unite in ma-
ny places into one cord, 271. Their

ganglions deferibed, 272. Nume-
rous fmall nerves fent out from the

ganglion®, ib. Lofe their firm coats

when font to any of the organs of

fenfation, or to mufcles, ib. Lofe

their fcnfibllity when the parts be-

come rigid, ib. Probably terminate

without any confufion of the fibres,

273. Changes produced in tlieir

coats
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coats may be a caufe of nervous

fympathy, i5 . The fenfations, mo-
tions, and nourifliment of parts loft

by the deftru<ftion of the nerves fent

to thefe parts, ih. This happens like-

wife from an injury of the encepha-

lon, 274. Or of the fpinal marrow,

^75. Ohjecftions to the nervous in-

fluence cannot be made from the ex-

amples of fome creatures living with-

out brains, ib. Suppofition of the

nerves adling by vibration, with the

arguments for it, 276. Objections,

U. Arguments for their being hol-

low tubes, 278. Objections, 279.
Anfwers to thefe obje^ftions, The
fwelling of a nerve above a ligature

cannot be an argument for or againft

this doCtrine, 281. Decifive experi-

ment in favour of a nervous fluid,

283. Objections to the conclufion

from this experiment, ib. Anfwered,
ib. Hypothefis of two different kinds

of nerves ib. Difeuflion of the que-
ftlon, whether the nervous fluid

moves with great celerity or not ?

285. The nature of this liquor ex-

amined, 286. The liquot probably
very thin, 287, Goes forv/ard into

the nerves in the fame fituation in

which it isfecreted, 288. Objections

to this account of the nervofis fliiid,

i88. Anfwered, ib. Why it is im-
poflible that the nervous liquor can
move with the velocity fome have
aferibed to it, 289. No probability

of valves in the nerves, 290. Attempt
to deduce the three great functions

of nutrition, fenfation, and mufcular

motion from the hypothefis of a

nervous fluid, 290. Nutrition, how
effected in this manner, ib. The o-

pinion contradicted, ib. n. Nutri-
tion by the nerves particularly con-

fidered, 291. No objection can be
drawn from atrophies occafioned by
the divifion of an artery, 292. Sen-
fation and mufcular motion account-

ed (or, ib.. Objections anfwered, 297.
particular nerves deferibed, 302.
The olfactory or firft pair, 302.
Singular contrivance for defending

this pair from the preffure of the an-

terior lobes of the brain, 303. The
optic or fecoud pair deferibed, 303.
I’liefe two nerves dccuflate in fome
fifties, but not in man, 304. Tliis

opinion not perfectly juft, ib. n.

Third pair fent to the eye-balls, and

E X.

called Motor Ocull, 305. Fourth pair,

or nervi pathetici, 306. Fifth pair

divided into three great branches,

Ophthalmic nervi, the firft branch,

306. Maxillarls fu^ierior, the fecond,

30S. Maxillaris inferior, the third,

309. Sixth pair, ib. Arguments
concerning the courfe of a nerve

joined to this pair, 310. Seventh pair

or auditory nerve, 3 1 2. Eighth pair,

313. Recurrent nerves, 314. Ninth
pair, 315. Tenth pair, 316. Ad-
ditional nerve of the fixth pair fully

confidered, 3 1 7. Spinal nerves, 3 19.

Firft cervical pair, 319. Second

cervical, 320. Third, ib. Fourth,

322. This pair divided into feven

branches, ib. Dorfal nerves, 325.

Lumbar nerves, 326. Obturator or

pofterior crural nerve, 327. Six pair

of the falfe vertelirae, 328
Nutrition, particular account of It, 75
Nymphae, their fituation and ufe, 36

O.
OhftruClIons in the fmall veiTels, how

prevented, 109
Old age occafions a rigidity of the

whole body, 81. In w'hat cales it

comes on fooner, ib. Oeath happens

but rarely from this caufe atone, 82
Omentum, why longer in a dog than

in the human fpecies, 347
Oftii vaginae conftriClor, tends to re-

tard the reflux of the blood in the

vagina, 37
^

Oviparous animals how hatched front

the egg, 418. Whether die foetus

receives nourifliment by die navel,

424
Ovaria of women undergo fome chan-

ges from pregnancy, 30. Contain a

lymphatic fluid, 38. Some of their

veficles burft in a prolific copula-

tion, ib. The foetus fuppofed to ex-

iftinthem,4i
Ovum, its ftrufture in early geftation,

16. Its fize at different periods of

pregnancy, 18. Particular account

of the various changes it undergoes,

44, 45>46,50
P.

Palfy fometimes produced on tlic fide

oppofite to the injured part of tfie

brain, 169
Pancreas afellii, a large gland in the

mefentery of a dog, 352
Panniculus carnofus, one of the com-
mon teguments of quadrupeds, 346.
Wanting in thefe of the porcine kind.
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,

ik Why reckoned one of the tegu-
ments of the htiman body, ib. Par-
ticular defeription of that of a dog,

375
,

Penis, its lymphatic veffels, 2T4. May
abforb venei eal poifon without our
being aware of it, lb

Pericardium, infcance of its containing

pus without any ulcer of the heart,

249
Periofteum def'eribed, 6l
Phthifical people have a ferene and

lively mziid while their body de-

cays, 83
Pitcairn, Dr. his erroneous calculation

of the mufcular force of the fto-

mach, 338. n.

Piles, whence they aiife in pregnant
women, 104

Placenta appears at firfl a thick vafeu-

I'ar part on t!te outfide of the chori-

on, 16. Defeription of it in its per-

fe6l ftate, 2i. Dangerous floodings

occafioned by a particular formation

of it, 22. Plemorrhagics conl'equent

on its extradfion tend to prove an

anaftomofis of its veffels with thofe

of the uterus, 49. How I'eparated

after delivery, 68
Pregnancy, figns of it, 27, a8

Pulmonary artery deferibed, III

Pulfe, liow occafioned, 87,96,99. Why
a meafure of the powe: s of the heart,

100. Slower in large than fniali

animals, loi. Account of its quick-

nefs dt different ages, 101. Why fp

quick after violent exercife, 103
Pupil of the eye differently figured in

different animals, 371
Piitrefadliou, no caufe of the heat of

the blood, 108

Qu
Quadruped?, how divided, 344. Gene-

ral defeription of them, ib. In cold

climates have warm thick fm s, but

not fo in the. more temperate, ib.

Their cutis and cuticula difpofed as

in man, ib. Have a fubftance called

Panniculus Carnojus under the cutis,

ib Mofl of them want clavicles, and

w'hy, ib. Adult quadrupeds refemble

man in the difpofition of their fper-

matic veffels, 358. Are not fubjedl

to herniae, ib. Have longer necks

than the human fpecies, 366. Why
feme of them have long jaws, 366.

Have a peculiar membrane on their

eye called Mevihrana NiSiiians, 370,

and a mufcle called Svfpenjorius^nx.

Have the- brain much lefs in proper-*

tion than man, 372
R.

Rabies canina, a difeafe peculiar to the
dog kind, 347. 11

Racemus vitellorum in birds, analogou.s

to the ovaria of W( men, 417. Its

motion during the time of coition, rT-.

Plow the egg is formed from it, ib

Ravens endowed with an acute fenfe of
fmelling, 432

Receptaculum rhyli, a name for the

low'er part of the thoracic ducP, 223
Refpiration of confiderabie efficacy in

promoting the motion of the blood,

104
Retina deferibed, 304
Right fide, why ftronger than the left,

364
Rumination of cows, &c. how per-

formed
Runnet for curdling milk, how procu-

red, 402
S.

Scrotum, how the teflicles are brought
into it, 59. LeP pendulous in dogs
thati ill the human fpecies, and w'hy,

359
Semen of the male neceffary to render

eggs prolific, 34. Difft'rent animals

impregnate the female eggs wd h it

in various ways, 33. Produces the

venereal defire, ib. How effufed iu

the time of coition. 37
Serpent, circulation of its blood, 439
Serum of the blood fometiines of a

white colour, 258
Sinus pulmcnaris a name for the left

auricle of the heart, 1 66

Sinus of the vena c^va, a name for the

right auricle, ib.

Sinus vense portarum, a name for the

trunk of the vena portze hepatica,

192
Small animals have no difl:in(5l:on of

fexes, 34
Spleen, its lymphatics, 221. Conjec-

ture concerning its ufe, 443
Spinal marrow, injuries of it deflroy

the parts to w'hich it fends nervc.s,

274. Probably fecretes a thin li-

quor for the nerves, 286, 287
Stamina of young animals, w'hence they

p.'-oceed, 40
Stomach, its lymphatic?, 221, 223. Of

a dog has thicker coats and a fmal-

Icr contradiie power than in man,

o r r •

Sufpenfortus,
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SafpeDforius, a mufcle peculiar to the

eyes of quadrupeds, 371
Symptoms of difeafes, a great number

of them fuppofed to be exj lained by

the defcriptions given of the nerves,

505,307, 308, 309, 3*3,315,318,

321, 329, 330
Syfl-ole and diaftole of the arteries con-

fidered, 94. Effedfs of the fyftole

on their contained fluids, Z09

T.
Tapetum of the eye differently colour-

ed in different animals, and why,

371
Teeth increafe in length when the

preffure of the oppofite ones is re-

moved, 76
Thoracic du<5f defcribed, 219, 223
Thymus defcribed, 62. Large in the

foetus, but decreafes in the adult, i5 .

Proportionally larger in a dog than

in man, 365. Conjedlures concern-

ing the ufe of it and the glandula

thyroidea, ib. >

Tortoife, anatomy of one, 436. Great

ftrength of its Ihell, ib. fs without

teeth, but the deficiency fupplied by
« the hardnefs of its lips, ib. Circula-

/tion of its blood very different from
that of other animals, ib. Deferip-

tion of its blood-veffels and abforb-

ent fyflem, 437
U.

Umbilical arteries. See arterls um-
bilicales

Umbilical cord defcribed, 21, 5 1. Cau-
tion to pradlitioners with regard to

it, ib. Cannot be left open without

daneer of a fatal hemorrhage to the

child, 68
Umbilical vein conveys nourifhment

to the fcEtus in utero, 51
Urachus defcribed, 53. How clofed

up after birth, 74
Urine, caufes of its excretion, 357
Uterine fyftem, changes happening to

it from impregnation, 26
Uterus of women refembles the breads

in its texture, 15. Of the gravid

uterus, 16. .
Its contents in early ge-

ftation, 20. Its membranes, 23.

Its fize different in different women,
27. Changes occalioned by its gra-

dual diftenfion during pregnancy,
ib. Changes at the fame time pro-

duced in its appendages, 29. The
uterus probably clofed after concep-

tion, 40. Its Hate in the laff months

of pregnancy, and after delivery,

65-—68
Uvula wanting in dogs, 368. How

this defedl is fuj’iplied, ib.

Y.
Vagina defcribed, 36.

Valvular lymphatic veffeb, 3 rO

Varices of the veins in pregnant women,,

whence they arife, 1 24
Vafa brevia, the name of the branches

of the fpienic artery going to the

ftomach, 144
Vafa deferentia in dogs have a ftrong-

er mufcular power than iu other

animals, 359, n.

Veins fometimes • a continuation of the

arteries, 90. The facility with

which the blood flows through them,

expedites its paffage through the ca-

pillary arteries, 98. Of the veins

in general, i6t. Six large veins

correfjxmdmg with the aorla and
pulmonary artei y, ib. Their Ilruc-

ture more Ilender than that of the

arterie'!, notwithdandingwhich they

are dronger, i6r, 162. Burdmuck
more eafily in living than in dead

animals, 162, Are much larger

than their correfponding arteries,

ib. Have more numerous branches,

ib. I'hey run near the furface of
the body, 163, Their valves how
formed, ib. None of thefe to be

found in the deep running veins of

the vifeera, 164. Sometimes origi-

nate from arteries and fometimes

from fraaller veins, 164, Pellucid

veins, Particular account of the

different veins, 165. Veins of the

head and neck, 170. Of the fupe-

rior extremities, 177. Of the tho-

rax, 181. Of the chylopoietic and
aflidant chylopoietic vifeera, r86.

Of the inferior extremities, 193,

Of the pelvis, 197. On the back

part of the abdomen and loins, 200.

Of the abforption of lymph by the

veins, 255.
_

Vena angularis, a b’-anch of the exter-

nal jugular running down the fide

of the nofe, 171
Vena articularis, a branch of the baff-

lica coming from the mufcles of the

ouriide of the fcapula, 178
Vena axillaris, the large vein formed
by the union of all ihofe of the arm
and dioulder t8o

Vena azygos, a branch of the fuperior

cava
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cava funning on the right fide of

the vertebrs, i68, 183, 184.

Vena bafilica, the principal vein of the

arm, arifingfrom the convex fide of

the carpu'^, 169, 177.
Vena bmnchialis, the name of two

fmali branches of the azygos, arifing

from the top of the afpera arteria

and bronchia, 185
Vena csecaiis, a branch of the mefarai-

ca major, running from the begin-
ning of the colon, 189

Vena cava, the large vein in whicli all

the others unite, and which can ics

the whole blood of the body to the

heart, 165. Its general divifion,

166. Vena cava fuperior, 167. In-

ferior, 169. Situation of the extre-

mity of its trunk, 200
Vena cephalica, a fmall vein of the arm

receiving the branches of the radial

artery, communicating with the ba-

filica, and terminating in the exter-

nal jugular, 169, 177, 179
Vena cephalica pollici<=, a branch of the

former running between the thumb
and metacarpus, 179

Vena cervicalis, a branch of the exter-

nal jugular coming from the verte-

bral mufcles of the neck, 1 74,

Vena colica, a branch of the gaftro-

colica, coming from the middle of

the colon, 190
Vena colica dextra, another branch of

the gafiro-colica, coming from the

upper part of the colon, ib.

Vena cororiavia ventriculi, a vein fur-

rounding the upper orifice of the

fiomach, 188.

Vena cubitalis externa, the name of the

bafilica while running along the ul-

na, 177.

Vena cubiti profunda, a branch of the

mediana major of the arm, coming
from the adjacent mufcles, 1 80

Vena demi-az)gos, the common trunk

of the left intercofials, 184
Vena duodenalis, a branch of the ga-

ftro-epiploica dextra, 191

Vena epiploica dextra, a branch of the

mefaraica major, coming from the

omentnm, 189
Vena epiploica finiftra, a branch of the

fplenic vein coming from the left

fide of the omentum, 188

Vena frontalis, a branch of the jugu-

;

laris externa anterior running down
' the forehead, 171

3

Vena gaftro-colica, a branch of the

great rnefaraic vein formed by the

union, of the gaftro-epiploica dextra

and colica dextra, 190
Vena gaftro-epiploica dextra, a branch

of the gaftro-colica, comiiig from
the ftomach, pancreas, and omen-
tum, 190

Vena hasmorrhoidalis interna, or me-
faraica minor, receives branches

from many of the inteftines, 186
Vena hepatica brachii, a name former-

ly given to the bafilica of the right

arm
Vena hypogaftrica, or iliaca interna,

receives the blood fi om the parts

about the os facrum, buttocks, and
genitals, 198

Vena iliaca communis, the great trunk

formed by the union of the external

and internal iliacs, 199
Vena iliaca externa, the name of the

crural vein after it gets from under

the ligamentum JFallopii, 197
Vena iliaca interna, the fame with the

hypogaftrica, 198
Vena intercoftalis fuperior finiftra, a

branch of the left fubclavian, 169
Vena intercoftalis fuperior, another

branch of the fubclavian, coming
from fome of the intercoftal mufcles,

186
Vena inteftinalls, a branch of the vena

portse, coming from the inteftinum

duodenum, 191
Vena jugularis externa anterior, a large

vein of the neck, 170
Vena jugularis externa pofterior five

inferior, a large vein running down
the fide of tlie head, formed origi-

nally by the vena temporalis, 173
Vena jugularis interna, a continuation

of the lateral finus of the brain, 175
Vena mammaiia externa, a branch of

the axillaris, 180.

Vena mediana bafilica, a branch of the

vena bafilica of the arm, 177.

Vena mediana cephalica, a branch of

the cephalic vein of the arm, 179
Vena mediana longa or major, the

trunk formed by the union of the

two foregoing, 180
Vena mefaraica major, a large branch

of the inferior vena porta, returning

moft of the blood from the fuperior

mefenteric artery, 189
Vena mefaraica minor, the fame with

the bsemorrhoidalis interna.

Vena
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Vena mufcularis, a branch of the po-

fterior jugular, coming from the

mufelea of the fcapula and humerus,

* 74,175
Vena obturatrix, a branch of the hy-

pogaftrica coming from the obtura-

tor mufcles and parts adjacent, 199
Vena peronaea, a vein of the leg run-

ning up the infide of the ftbula, 193
Vena poplittea, the name of the trunk

formed by the union of the tibialis

anterior, pofterior, and peronasa,

196
Vena portte, a large vein formed by

the union of the fplenic and mefen-
teric veins, &c. 19

1

Vena preparata, the ancient name of

the vena frontalis, 17

1

Vena profunda, a branch of the bafili-

ca,i77

Vena profunda brachii, or profunda

fuperior, another branch of the ba-

filica, 178
Vena pulmonaris, the great vein by
which all the blood is returned from
the lungs to the heart, 165

Vena radialis interna, a branch of the

cephalic, 180.

Vena falvatella, a vein of the back part

of the hand ending in the bafilica,

177
Vena faphena major, returns the blood

of the infide of the leg, 193
Vena faphena minor, the vein return-

ing the blood of the outfide of the

leg, 194
Vena fciatica, the name of the crural

nerve as it runs along the thigh, 197
Vena fplcnica, a large branch of the

vena portse, receiving many of the

veins of the ftomach, pancreas and
omentum, 187

Vena lubclaviana, the trunk formed
by the veins of the head, neck and
aims, 185

Vena fub-humeralis, die fame with the
ardcularis, 178

Vena fuper-humeralis, the fame with
the mufcularis, 175

Vena furalis, a branch of the tibialis

poflerior, coming from the gallro-

enimii and foleus, 195
Vena temporalis, the principal branch

of the vena jugularis externa pofte-

rior, 173
Vena tibialis anterior, a vein of the leg,

194 _
Vena tibialis poflerior, another vein of

the leg, running up between the ti-

bialis pofticus and foleus, 195
Vena vertebralis, a vein of the neck

receiving the blood from the verte-

bral finufes, &c. 176
Venae cyllicae gemeilae, the name of

the veins running along the gall-

bladder, 19a
Venae hepaticae, branches of the vena

cava difperfed through the liver, 1 70
Venae intercoftules, branches of the

azygos and demi azygos, 183,184
Venae intercoftales fuperiores dextrae,

bring back the blood from the firft;

three feries of intercoflal mufcles,

1B5
Venae pancreaticae, fmall branches of

the fplenica coming from the under
edge of the pancreas, 188

• Venae pe(5loralesinternae,the common
' name of a number of fmall veins of

the thorax, i8i
Venae pudicae externae, branches of

the crural or fciatic nerve, coming
from the mufculus pedlineus, parts

of generation, &c. 197
Venae pudicae internae, branches of the

hypogaftrlc, coming from the parts

of generation, 19,9

Venae raninae, branche.s of the exter-

nal jugular corning from the tongue,

172
,

Venae fatellites artcriae brachialis,

branches of the bafilica, 178
Venae fuhclaviae, large branches of the

veaa cava lying under the clavicles,

whence their name, 168
Venereal buboes, how formed, 214
Vefalius ill treated by other anatomifts,

334
Vfcficula umbilicalis, a fmall bag be-

tween the amnion and chorion, feen

only in the hrft months of pregnan-
cy, ay

Veffeis, the oldefl parts of thebody,56
Vibration faid to be the maraier in which,

the nerves aft, 2j6
Villouscoat of the inteftines ahforbs the

chyle by fmall holes in the villi,238
Vital power ought not to be ufed as an

explanation of any of the phenome-
na (if the animal ueeonomy, io'8

W.
Waters. See liquor amnii
Willis’s anatomia cerebri has feveraf

piftures taken from brute animals,

344
Women, more delicately formed than

Pien^
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men, 12. Have a larger pelvlf, ik
The arteries belonging to it larger

than in men, but the veips lefs, iz.

Have naturally but one child at a
birth, 67. Have but rarely three,

aruj fcarce ever five, 68
Worms, their charadlers, 455. Their

different orders, 456
Wrinkles, how formed in old people,

7?

FIN

Y.
Yolk? found In female ovaries even
' without impregnation by the male

femen, 41. Are appendages to the
inteftine of fowls, 42

Z.
^oophyta, a kind of compound ani-

^inals,4j6.

I S.

Directions to the Binder for placing the Plates.

VoL. I. Table 1.

IL
III.

IV.
V.

-— — vr.
VII.

VIII.
VoL. II. table IX. and X.
VoL. III. Tables XL and XII.

XIII. and XIV.——- XV. and XVI.

to face page 393
397
400

- 4C>3

- - 408
409
412 .

415
betwixt page 472 and Index

betwixt page 204 and 205
betwixt page 252 and 233
betwixt page 330 and 331

V
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