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P ohit ol incidisakac: Hie

HE f{cience of anatomy has now
been fo long and fo fuccefsfully
cultivated, that moft parts of the hu~

man body have been both carefully
deferibed and accurately delineated ;

but the veflels which are the fubjects
of this effay, having only of late been
made known to anatomifts, and not
being eafily traced by diffe¢tion, have
not been completely defcribed, nor have
they ever been delineated. The fol-
lowing, therefore, is an attempt; in
fome meafure, to fupply thefe defi-
ciencies; and the author flatters him-
felf, that when it is confidered how
great a fhare thofe veffels have in the
compofition of our body, and how im-,
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A fhort Hiftory of the Diftoveries made in
the Lympbatic Syflem.

IN CE the days of Afellius, of Rud-

beck and of Bartholin, who by
their fuccefsful inquiries firft proved the
exiftence of thofe veflels in the human
body which are now called the Lym-
phatic Syftem, no part of anatomy has
more engaged the attention of its pro-
feflors : partly from its being the large(t
field that has been lately opened for

B their
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their cultivation, and partly from their
being fo thoroughly perfuaded of its
great importance,

Alellius in the year 1622, reaped the
firlt laurels in this field, by his difcove-
ry of thofe veflcls on the mefentery, which,
from their carrying a milk-like fluid,
he denominated lacteals. This difco-
very being madeby opening a living dog,
anatomifts were thence encouraged to
make experimentson living animals; and
Pecguet,onopeningadogintheyeari6s1,
found a white fluid mixed with the
bloed in the right auricle of the heart.
Sufpeing this fluid to be chyle, he
‘endeavoured to determine how it got
from the la&eals into the heart; this he
found was by means of the Ductus Tho- '
racicus, which he traced from  the lac-
teals to the fubclavian vein®*, and thus

+ Afellius de Laét.

* Pecquet Exp. Nova Anat. fig. 2d, in Hemfter-
huis, Mefle Aurea,
he



Of the Lymphatic Syftem. 9

he clearly proved the exiftence of that
du& which we now confider as the
trunk of the fyftem. Juft before his time
the la&eals had been fuppofed to ter-
minate in the liver, conformably to the
idea which the pbyfiologiits of that pe-
riod had adopted about the ufe of this
organ, which, from the authority of
the older anatomifts, they believed was
the Vifcus Haematopoeticum, or received
the chyle from the inteftines to convert
it into blpod,

Next, Rudbeck, Anno.1651,+ Dr, Fo-
hfex, and Thomas Bartholin, about the
year 1652||, difcovered the other parts of
this {yftem, which from their carrying
a tran{parent and colourlefs fluid, are
called the lymphatic veffels. And thus

there was proved to exift in an animal

+ Ol Rudb. Exercit. Anat,- Cap. 1, in Hem-
ftethuis Mefle Aurea,

1 Gliflon de Hepate, caﬁ- XXXi.
§ Barthol. de Laeis Thoracis, in Hemiter-
huis Mefle Aurea,
B 3 body
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body a {yftem of {mall veflels carrying
fluids very different from the blood,
and opening into the fanguiferous vef-
fels at the left fubclavian vein.

To Afellius, Pecquet, Rudbeck, Folyffe
and Bartholin, we are therefore indebt-
ed for the difcovery of the different
parts of this {yftem; not but that fome
of thefe veflels had been feen and men-
tioned by their predeceflors, but it was
in too curfory a manner to give them
any title to the difcovery*. '

After this period Nuck added to our
knowledge of this fyftem by his injec-
tions of the lymphatic glands 4, and

% Thus the lafteals had been feen inkids by Era-
Sfiftratus, who calls them arteries, as we are informed
'by Galen. Sce Galen oper. Tom, i, p. 61, edit.
apud Junt,

‘T he Thoracic Duét had been feen by Euffachia

us, who {peaks of it as avein of a particular kind,
See Euftachiug de Vena fine Pari,

+ See his Adenographia,
Reyfeh
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Ruyfeh by his defcription of the valves
of the lymphatic vefiels,* and Dr. Mec-
kel by his accurate account of the whole
{yftem, and by tracing thofe veflels in

many parts where they had nct before
been defcribed .

Befides thefe authors, Dr. Hunfer and
Dr. Morro have called the attention of
the public to this part of anatomy, in
their controver{y concerning the difco=
very of the office of the lymphatics.

When the lymphatic veflels were firft
feen and traced into the thoracic dud&,
it was natuml for anatomifts to fufpe&,
that as' the lacteals opened into the in-
teftines to abforb, the lymphatic vefiels,
(which are branches of the fame fyftem)
might poflibly do the fame office with
refpect to other parts of the body; and
accordingly Dr. Gliffon, who wrote in

* In his Delucidatio Valvularam,

- 4+ Epiftola ad Hallerum,
B.3 1654
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16¢4 (that is, the very year after Bar«
tholine publithed on the lymphatic vef=
fels) fuppofes thefe veflels arofe from
cavities, and that their ufe was to ab-
forb; and Frederic Hoffiran has very
explicitly laid down the do&rine of the
l}fnﬁphatic veilels being a {yftem of ab-
forbents*., But anatomifts in .general
have been of a contrary opinien ; for
from experiments, particularly fuch as
were made by injeGions, they have
been perfuaded that the lymphatic vef-
fels did not arife from cavities, and did
not abforb, but merely were continued
from {mall arteries. The doclrine there-
fore that the lymphatics like the la&eals,
were abforbents, as had been fuggefted
by Gliffon and by Hgffnan, has been
revived by Dr. Hunter and Dr. Menro,
who have controverted the experiments

of their predeceflors in anatomy, and
have endeavoured to prove that the
# See below, chap. 10,

Iymghatic
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lymphatic veflels are not continued from
arteries, but are abforbents,

To this doGrine however many and
ftrongobjections have been ftarted, par-
ticularly by the learned M. de Haller*;
and it has been found, that before the
dotrine of the lymphatics being a fyf~
tem of abforbents can be eftablifhed on
. a folid foundation, it muft firft be de=-
termined, whether other animals, befides
man and quadrupeds, have or have not
this fyftem, I have been f{o fortunate as
to prove theaffirmative of this queftion, by
difcovering the Lymphatic Syftem in
birds, fith, and amphibious animals,
and in confequence of thefedifcoveries I
havealfoarrived at theknowledge of con-
fiderable varieties in the compofition of
thofe veflels through the various claffes
of animals; by comparing this know=

* Elem, Phyf, lib. xxiv, feét. 2, 3.

+ Accounts of which have already been publith=
ed in the Phil, Tranfactions, vol. §8 and 5g.

B4 ledge
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ledge with fome fadts that I have late-
ly obferved concerning the blood, I
have thence been led to afcertain the
ufe of the lymphatic glands, the thy-
mus, and the fpleen; which have fo
long been confidered as the gpprobria of
anatomifts,

‘Thefe laft obfervationsI propofe mak-
ing the fubject of a future publication®;
butin order to preparethe readerfor it, I
have thought it ‘neceffary to lay before
him a defcription and comparifon of
the lymphatic veffels in different ani-
mals. And that this may be the more
worthy hisattention, I havenot onlytra-
ced thofeveflelsinmoft parts of the human
body as Dr. Mecke! has done, but I have
obferved fome circumftances which had
éfcaped his notice ; and I have illuftra-
ted the defcription with plates, the

# An abftract of thefe difcoveries, though an im-

perfe&t one, has been publifhed in the medical com-
mentarics of Edinburgh, No. 1ft, but without my

concurrence,

neceflity
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neceflity of which has appeared fo
firongly to fome who have preceded
me in this {ubjec, particularly to Meff.
Monro, Meckel and Hunter, that they
have each promifed to fupply the de-
ficiency, but none of them having yet
done it, I have undertaken the tatk my-
{elf, that I may be able to refer the rea-
der to the facts from which my conclu-
fions are made,

CH AP,
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A general Account of the Lymphatic Syf-
tem. '

HE lymphatic {yftem confifts of
the lateals, the lymphatic vef-
fels, their common trunk the thoracic
du&, and the glands called conglobate,

The laéeals begin from the intefti=
nal tube, and can readily be feen
in a dog or other quadruped that is kil-
led two or three hours after eating,
when they appear filled with a white
chyle. The experiment fucceeds beft
when the dog is fed with milk: but they
do not always convey a white fluid,
for, even in the dog, if opened long
after a2 meal, they are found diftended
with a liquor that is tranfparent and

colourlefs
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colourlefs like the Iymph; and in birds
I have never found the chyle white but
always tran{parent and limpid; thefs
veflels therefore might, with as much
propricty, be called the lymphatics of
the inteftines.

The lymphatic veflels are fmall pel~
lucid tubes that have now been difco~
vered in moft parts of the human body;
the fluid they contain is generally as
colourlefs as water, a circumftance
which procured them at firfi the name
of Dutfus Aguofi*, and afterwards that
of V&ﬁ Lymphatica +. The courfe of
thelymph, like that of the chyle,is from
the extreme parts of the body towards
the centre, and the lymphatic veflels
commonly lie clofe to the large blood
veflels. If therefore a ligature be made
round the large blood vefiels of the ex-
tremities of a living animal, or of one

* See Rudbeck, |, c.
° 4 See Bartholin, 1, c.

juft
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juft dead, that ligature, by embracmg
the lymphatics, will ftop the courfe of
‘the lymph, which by diftending the
veflels will make them vifible below
the ligature.

All the la&eals and moft of the lym-
phatic veflels open into the thoracic
du&, which lies upon the fpine and
runs up towards the neck of the ani-
mal, where it commonly opens into
the angle between the jugular and {ub-
clavian veins of the left fide; and thus
both the chyle and lymph are mixed
with the blood. If therefore the tho-
racic du¢t be tied 'inﬂantl}r after killing
an animal, not only the lacteals, but
alfo the lymphatics in the abdomen and
lower extremities become diftended
with their natural fluids ; the courfe of
thofe fluids being ftopt by the ligature,

The latteals, the lymphatics, and the
thoracic duct, all agree in having their
coats
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coats more thin, and more pellucid
than thofe of the blood veflfels. But
although their coats are fo thin they
are very ftrong, as we daily fee on in-
je&ting them with mercury, fince they
refit 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 {y{tem.

The thinnefs of the coats prevents
our dividing them from one another, |
and thereby aflcertaining their number
as we do thofe of the blood veffels.
But as the blood veffels have a denfe
internal coat to prevent tranfudation,
we have reafon to believe the lympha~
tics have the fame. And as the blood
veffels have a mufcular coat, which af-
filts in the circulation®, fo may the

* The exiftence of the mufcular coat of the
blood veflels has been rendered probable by Dr,
Verfchuir’s experiments, wherein thefe veflels were

lymphatics
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lymphatics, as is rendcred probable
from what Dr. Haller fays of his hav-
ing found them irritable in his experi-

ments

found to be irritable, and alfo by the following cir-
cumftance which' 1 oblerved in diffecling an afs,
The arteries of this, like thofe of other animals,
have a ftrong claftic coat, which coat after diften-
tion contracts them again to a certain degree; but
this contraction nzver goes fo far as to fhut up the
cavity of the artery, and as it alts equally in the
dead as ir: the living body, large arterics are there-
fore always found with confiderable cavities. But
i this afs, which I bled to death, the arteries con=
traCted more than their elaftic coats were capable
of doing; for thofe of the kidneys were without a
cavity and refembled a cord; and that this contrac-
tion was' mufcular appeared upon diftending them
again, in which cafe they ftood open as they com-
monly do in dead bodies, This faét will help us
to explain why the arteries appear empty in dead
bodies ; which may be owing to their mufcular fi
bres having (before death) contraéted to the de-
gree feen in this animal, by which means all the
_ blood was driven into the wveins; but thefe mufcu-
lar fibres ceafing to act after death, the elaftic fi-

bres
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ments, and alfo from what is obferv-
ed on feeing them in living animals dif-
tended with their lymph, in which
cafe they appear of a confiderable fize;
but upon emptying them of their
contents, they contra® fo much as
not to be eafily diftinguithed. This
1s an experiment which I have
frequently made in the trunk of the
laCteals in a goofe and on the lympha-
tic veflel on its neck, both of which
when diftended with their natural flu-
ids are as large as a crow quill; but
on emptying them in the living ani-
mal, I have feen them contract fo much
that it was with the greateft difficulty

bres overcome that contration, and expand the
arteries which therefore appear empty.

Since writing the above, I have diffected a ftill-
born child which was defellive in many parts of
the body, and in particular in having no heart,
In this child the circulation had been carried on

merely by an artery and a vein, whofe coats there=
fore probably were mufcular,

+ Sur le Mouv. du Sang, Ex. 295, 298.
I could
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I could diftinguith them from the fi-
bres+-.

The coats of lymphatic veflcls have,
in common with all other parts of the
body, arteries and veins for their nou-
rilhment; this is rendered probable by
their being fufceptible of inflam-
mation, for they are frequently found
in the form of a cord, painful to
the touch, and extending from an ulcer
to the next lymphatic gland ; inftances
of which are mentioned below*. Thefe
painful fwellings of lymphatic veflels
likewife fhew that their coats have
fenfibility, and therefore that they have
nerves as well as arteries and veins.

+ See allo Haller, El, Phyf, Lib. 2, fec. 3. §iii,

The celebrated Nuck thought he could fe-

parate the coats of the lymphatics, Adenograph,
cap. iil.

#® Chap. 13
The
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The lymphatic fyftem in moft ani-
mals, but particularly in man and qua-
drupeds, is full of valves. Thefevalves
have been painted by the celebrated
Nuck, Ruyfch and others, and are much
more frequent than in the common
veins, and thence thefe lymphatics
have fometimes been diftinguithed by
the name of valvular lymphatic vef-
fels. ‘Thole valves are generally two
in number, are of a femilunar fhape,
and the one is fometimes much larger
than the other. In moft parts of the
body thefe valves are fo numerous, that
there are three or four pair in an inch of
{pace, but fometimes there is no more
than one pair. They are lefs numerous
in the thoracic dué than in thebranches
of the {yftem ; thence it might be {up-
pofed, that in proportion as we go frem
the trunk to the branches, we fhould
find them thicker fet: but this is not
always true, for I have obferved them
more numerous in the lymphatic vef-

C fels
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fels of the thigh, than on thofe of the
leg. When the veflels are diftended
with lymph they appear larger where
the valves are; which fometimes gives
a lymphatic veffel an appearance of be-
ing made of a chain of veficles; as
{uch they are reprefented by fome au=
thors® : But it is an appearance that
very feldom occurs; the reader will
not obferve it in any of the plates which
are here laid before him.

Laftly the lymphatic {yftem, in dif<
ferent parts of its courfe, has the glands
called conglobate, or lymphatic. Thefe
glands are fo placed that the vefcls
come in on one fide, and pafs out on
the other, in their way to the thoracic
duct. Before the difcovery of the lym=
phatic veflels in birds, fith and turtle,
fome anatomifts have confidered thefe
glands as fo effentially neceflary to the
lymphatic {yftem, that they have genes

® See Nuck’s Adenographia, : :
e rally
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rally fet about difcovering the veflels
by firit looking for thofe glands ; and
wherever they found glands, they pro-
nounced that there muft be veffels, and
when no glands could be feen, they
thought it as certain a proof of there
being no veflels. But as we know they
are wanting in fome animals, I thall
not take notice of their ftruture and
ufe in this chapter; but fhall fpeak of
them in a future publication, where I
fhall treat of the f{pleen and thymus,
with which they are conneéted in their
office. |

Caz CHAP,
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GRLATAT AL RLLL2PLQ2LLEAR0ED

O o elaai BT CTT

A particular Défeription of the Lympﬁaf:'lc
Syftem in the Human Body.

T has already been obferved, that the

lymphatic {yftem, befides the glands,
is divided into three parts, viz. The
ladteals, the lymphatic veflels, and the
thoracic duct. That the lacteals belong
to the inteftinal tube, whilit the lym-
phatic vefiels belong to all the other
parts of the body, and that the thoracic
du& is the common trunk which re-
ceives both the laceals and the lym-
phatics. I fhall next proceed to give 2
particular defcription of each of thefe
veflels, and fhall begin with the lym-
phatics of the lower extremities.

" The lymphatic veficls of the lower
extremities may be divided into “two
fets, viz. a {uperficial, and a deep feated.

The
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The fuperficial fet of lymphatics con-
fifts of a confiderable number of veflels
that lie between the ikin and the muf-
cles, and belong to the furface of the
body, or the fkin, and to the cellular
membrane which lies immediately un-
der it. Of thefe there are two large
branches that can be readily enough dif~
covered in the limbs of dropfical fub-
jeés. One of which runs upon the top
of the foot as is reprefented Plaze 1. (a)
another can generally be found juft
under the inner ankle, I have intro=-
duced pipes into both of them, and have
thereby filled them the whole length

of the lower extremity, as is feen in
Plate 1.

The lymphatic (a) * which belongs
to the toes, runs up on the outfide of

C 3 the

# The {mall letters refer to the outlines; the
capitals to the figure itfelf, which therefore the

readeris requefted to examine after viewing the oute
Jines
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the tendon of the #bflis anticus (I}, till
it has got above the ankle ; and it divides
at (b) and again at (c,c,c) forming a
plexus, which runs over the fhin bone,
() and afcends in the cellular mem-
brane immmediately under the fkin be-
tween that bone and the internal belly
of the gaftrochnemius (G) to the infide
of the knee (F) where in this figure it
difappears, but may be feen in Plate 2.
This plexus, having paffed the infide of
the knee, appears upon the thigh im-
mediately under the tkin, and over all
the muicles, as is feen in Plaze 1. (e),
from which it pafies to the groin, where
thefe veflels enter the lymphatic glands.

The lymphatic glands of the groin
are fix, feven, or eight in number; of
thele fome lic in the very angle between
the thigh and the abdomen, and others

R -
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lie a few inches down, on the fore part
of the thigh. The lymphatic vefiels,
above defcribed, enter the lowermoft
of thefe glands, which & the fubje&t
of this plate are four in number,
viz. (f,f, g,2): one branch however
avoids thefe glands as at (h), which
afterwards bends over at (i) to the
gland (k); from which go veflels to the
other lymphatic glands (1,1) that lie in
the angle between the thigh and the
abdomen. It isinto thefe upper glands
alone that the lymphatic vefiels of the
genitals enter, fo that the venereal bubo
which arifes in confequence of an ab-
forption of matter from thefe organs, is
always feated in thofe upper glands,
~ andthe lower glands (f.f, g,g,) are never
affeGted, except by the regurgitation of
the matter, or from their vicinity to
the glands firft difeafed, which very
{eldom happens, And, as it is the
-upper glands that are affe@ed by the
abforption of matter from the genitals,

C 4 {o~
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fo it is the lower which are commonly
firft affe¢ted from the abforption of the
acrid matter of an ulcer, difeafed joint,
carious bone, (in the parts below
thefe glands,) a circumflance that
may aflilt us in the diggnofis of thofe two
kinds of buboes: Remembering how-
ever that this rule may be liable to an
exception from one of the lymphatic
veflels pafiing the lower glands, and
only entering the upper, as is feen at
(h) in thg fame plate.

The lymphatic veffels of the genitals
having joined thofe of the thigh, a
netwﬁrk_ is formed, which enters the
abdomen under the edge of the tendon
of the external oblique mufcle, called
pouparts ligament, one of theie veffels
is feen in Plate . (b,6.) This plexus
on the infide of pouparts ligament con-
{ifts of many branches, fome of which
embrace the illiac artery, of which one
ig fcgn 1n Piafe 3. at (c,c. ) but the great-

ek
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eft number of them pafs up in the ine
fide of the artery, as is feen at (m n)
in Plate 1. and at (c,c. ) Plate 3.

Thefe fuperficial lymphatics, {mall as
they are, * probably are the trunks of
thofe veflels which abforb from the fkin
and the cellular membrane imme-
diately under it; and as no confiderable
branches can be diftinguithed on the
outfide of the leg or thigh, it is pro-
bable that all the lymphatic veflels of
thofe parts bend towards the infide, and
open into the trunks that are here
reprefented.

Upon thefe veflels, from the foot to
the groin, there is commonly not one

* With refpect to the fize of thefe lymphatics,
it is neceflary to obferve, that although the limb is
reprefented in this plate about a third of the naturaj
fize, yet the artift could not exprefs the lymphatic
veflels to the fame fcale, fo that all of them appear

larger than they ought to be in proportion to the
‘magnityde of the limb,

lymphaﬁc
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lymphatic gland. But this rule has
likewife foms exceptions, for, even at
the lower part of the leg, there is a very
{mall one in the fubjeét from which
this plate was taken; 1t is reprefented
at (d) Plate 1: and in another fubjed
I faw a fmall lymphatic gland near (e),
but thele, I believe, feldom occur;
however they lead to this conclafion,
that the lymphatic glands éven in the
human body, are in number and fitua-
tion a little different in different fub-
jéﬁ§+ '

~ Befides thefe fuperficial lymphatic
veflels which lie above all the mufcles,
or in the cellular membrane under
the f{kin, there 1s a fet deeper
feated that lie amongft the mufcles
and accompany the crural artery
of thefe the principal trunk can be
difcovered by cuting down to the
-pnﬁcriﬂr tibial artery, near the in=
ner apkle; I have introduced a pipe

nte
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into it at this part and have injeCted it
in feveral fubje@s, one of which is re-
prefented Plate 2.

From the inner ankle at (a,) this veffel
paffes up along with the pofterior tibial
artery, being hid amongft the mufcles
on the back part of the #bia. About
the middle of the leg it enters a {mall
gland at (c), and as I have feen this
gland in feveral {ubjeéts, I fufpet it
will be commonly found. Having paf-
fed through this gland the lymphatic
runs up to the back part of the ham,
ftill lying clofe to the artery, and in
the ham it paffes through three glands,
viz. (f, g, h). 1 have feen a fubje& in
which I could fiad only two glands, fo
that I fufpect the number varies. Hi-
therto this lymphatic has been a fingle
trunk ; but after it has paffed thefe
glands it commonly divides into two
or three branches, which ftill accom-
pany the crural artery, and pafs with it

through
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through the perforation in the friceps
mufcle, This mufcle is divided in the
preparation from which this figure was
taken, inorder to give a better view of
the lymphatics; and the cut ends of
the mufcle appear at (I, F), though not
very diftinéily, from their being fhrunk
by drying. The lvmphatic veflels hav-
ing perforated the #7iceps, pafs up with
the artery, asis feen at (k, 1.) and enter
2 gland (m) which is deeper feated than
thofe which appear in the groin in Plate
1 ; from this gland they pafs into the
fuperficial glands, reprefentedin Plare 1t
(f,f, g,g). where the lymph of the deep
feated, and of the {uperficial lympha-
tics is mixed, and is conveyed into the
body by the veffels feen juft above in the
{fame plate. At this part likewife the
lymph from the genitals is mixed with
that brought by the two fets of lym-
phatics from the lower extremities; and
the whole enters the abdomen by the

plexus
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plexus of veflels reprefented Plate 1,
at (m), and a part of it 4t Plate 3 (¢ ).

The lymphatics of the lower extre-
méties having now reached the trunk
of the body, and having paflfed under
pouparts ligament, appear upon the
fides of the offa pubis near the pelvis at
(¢;¢) Plate 3. A part of them paffes up
along with the illiac artery upon the
brim of the pelvis, and another part
dips down into the cavity of the peluis,
and joins the internal illiac artery near
the fciatic notch. At this piacﬁ they
are joined by the lymphatics from the
contents of the pe/vrs, particularly from
the bladder and the veficula feminales in
the male, and from the wferus in the fe-
male, and there arec likewife a few
branches which pafs through the fcia-
tic notch from the neiglibourheod of
the glute: mufcles. The lymphatic
vellels of the wterus, like its blood vef-
fels, are much enlarged, and therefors

eafily
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eafily diftinguithed, in the pregnant ftate
of that organ. At this part, where {o
many lymphatic veflels join, there is
commonly one or two glands.

Befides thofe lymphatic veffels which
dip down into the cavity of the pelvis
on the infide of the external illiac ar-
tery at (¢,c) Plate 3*, there are others
which keep on the outfide of that ar-
tery upon the pfoas mufcle, fome of
which are feen on the left fide in the
fame plate at (d; ) of thefe one part paf-
fes up to the loins at (5,) and goes
under the Aorta in different branches,
getting from the left fide to the right,
and joining the thoracic du&. Ano-
ther part pafles under the illiac arteries
and appears upon the os facrum at
(f)» making a beautiful network, join-

# The letters of reference are very fmall on this

plate, and the reader it is hoped will excufe the
trouble it may give him to obferve them.

ing
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ing the lymphatics of the right fide,
and paffing under the right illiac artery,
to form the network (g) upon the upper
part of the right pfoas mufcle. In dif-
ferent parts of this courfe from pou-
parts ligament to the loins, and alfo in
the loins themfelves there are, in moft
fubje@s, many lymphatic glands; none
of which were filled in the {ubje& from
which this plate was made, '

The lymphatic veflfels of the right
fide, joined by fome from the left, hav-
ing now reached the right lumbar res
gion, appear there in the form of a plexus
of large veflels, and pafs thiough feveral
glaqu, which in this fubje& cccupied
the fpaces (7,7,7), but not being injected
with mercury are not reprefented ; at this
part likewife they reccive large branches,
under the aorta, from the plexus on the
left fide of the loins, as is mentioned
before ; and having at Jaft got up as high
as the fecond lumbar wertebra, they all

join
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join, and form a fingle trunk called the
thoracic duct, which is feenat () Plate
3. At this part they are likewife join-
ed by the lacteals, which I fhall nexs
defcribe.

The lacteal vefiels, fo ealled from their
commonly conveying a fluid that is of
the colour of milk, begin from the in-
ner furface of the inteftines, where they
have patulous orifices deftined to imbibe
the nutritioas fluid or chyle : From the
cavity of the inteltines thefe veflels pafs
obliquely through their coats, uniting as
they go fo as to form larger branches.
Thefe branches run on the outfide of the
gut to get to that part which is next the
mefentery; and, whilft they are yet upon
the gut, they are fometimes of a fize
fufficient to admit a {fmall pipe, {o that

I have inje&ted them with mercury
even in the human fubject,

From



Of the L_ympﬁ.:zfz?a Syflem. 33
From the inteftines they run along thé
mefentéry and mefocolon, towards thefpine;
and in their way they pals through the
conglobate or mefenteric glands, which
in the human fubjeét are very numerous.
“ Thefe glands divide the la&eals into
two regions, for. from the inteftines
to the glands thefe veflels are called
laftea  primi  generss, and from the
glands to the thoracic duct, /aétea fecundy
generis,

The lacteals of the {mall inteftines,
as they run upon the mefentery, com-
monly accompany the fuperior me-
fenteric artery, and unite, as they ‘go
on, into larger branches, fo that
by the time they have reached the
root of the mefentery, they are of
a confiderable fize, as may be feen
in Plate 3. at (k) : From the me-
fenteric artery tfley pals down by the
fides of the aovrta, and open into the
thoracic dut, as is feen at /m ). Whilft
oY D : the
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" the laGeals, or rather the lymphatics of
the large inteftines, accompany the in-
ferior mefeateric artery, and open into
the largelymphatic veflels near its root. *

Into the thoracic dué at (m), like=
wife enters the lymph of the other
vifcera contained in the abdomen. This
lymph is brought bya number of veffels;
a plexus of which may be traced
from each kidney, lying principally
behind the emulgent artery, and.
opening inte the large lymphatic
veflels near the aorfa : with thefe like-
wife go the lymphatics of the glan-
dulee renales, or renal capfule, as they are
called. -

The lymphatic veflels of the fpleen
pafs from the concave fide of that
vifcus, along with the fplenic artery in
the finuofity of the pancreas, by the

% The lymphatic veflels arife even from the

yefium,as can be feen in quadrupeds that are opened
immediately after death ; or in fith when a colour

ed injection is thrown inte their lymphatic fyftem.

lym-
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lymphatic veflels of which they pro-
bably are joined. |

The ftomach has two fets of lym-
phatic veflels, the one running upon its
lefier, and the other upon its greater
curvature ; that which belongs to its
leffer curvature abé{)mpanics thecoronary
artery,and pafies through fomelymphatic
glands that lie by its fides. The other
fet of Iymphatic veflecls paffes from the
great curvature of the ftomach, through
fome lymphatic glands that lie clofe to
the arteria gafirica dextra; and de-
fcending by the pylorus, meets the plexus
that accompanied the coronary artery ;
and near the leffer curvature of the
duodenum, forms a confiderable necte
work; into which not only the lym-
phatics from the fpleen enter, but like-
wife thofe from the gall bladder;
and thofe of the liver, which are
very numerous, both in its convex and
on its concave fide. ¥ From this pet-

* The lymphatic veflels of the livc: are painted

by Nuck in his Adenographia, p. 64.
D 2 wotk
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work go fome branches under the
ducdenum, and others. over it, thefe
branches open into the thoracic dué,
near the termination of the large
trunk of the lateals, as feen at [mj
Plate 3. The thoracic du therefore is
the common trunk which receives the
lymphatic vefiels of the lower extremi--
tics, the lacteals, and the lymphatics of
all the abdominal vifcera.

With refpeé to the lymphatics of the.
larger wifcera, (fuch as, the liver, the
{pleen,and thekidneys,) theyare generally
in two fets : one which lies upon the fur-
face of the organ, and the other which
accompanies the large blood vefiels in its
center In the liver I have found thefe
two {ets communicate with each other,
fo that by inje&ing mercury into °
the lymphatic veffels which lie upon
its convex furface, I have filled thofe

which
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which accompany the pori bilari
and vena porfarwn in its center. The
greateft part of the lymphatic veficls
which lic upon the convex furface of _
the liver, run towards its falciform
ligament, and pafs down by the fide
of the venacava. But fome of them run
towards the right ligament of the liver,
"where they pafs down upon the dia-
phragm to get to the thoracic duct.
The lymphatics on the concave furface
run towards the port@ where they join
thofe which come from the center of
‘the liver along with its large blood
vefiels 3 It is remarkable of thofe
lymphatic veficls which run upon the
furface of the liver, that their valves
«can readily be made to give way, fo
that I have inje&ted them from their
trunks to their branches, and to great

minutenefs; fome preparations of which
] have now by me,

D3 it
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It has been fuggefted by one of the
beft anatomifts of this age*, that the
lymphatics of the ftomach do not open
into the thoracic du¢t like thofe of the
other vifcera, but only cpen into the
{anguiferous veins of the ftomach ; but
from repeated difletions of the human
~ fubject I am convinced of the contrary ;
and likewile {rom the analogy with
other animals, particularly fith, whofe
lymphatic vefiels either have no valves,
or the valves readily give way, fo that I
have repeatedly pufhed injections from
the thoracic dud into the lymphatics of
their ftomachs, as I have alfo done
into the lymphatics of the other viftera
contained in the cavity of their ab-

domen; as wifl_l be more particularly
mentioned hereafter.

The thoracic du&, which receives all
the veflels that we have yet defcribed,
differs in its fize in different fubjects,

% Dr. Meckel.
but
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but is always {maller in its middle
than at its beginning, as is feen in
Plate 3. Sometimes its lower part
at (m) is {tll larger in proportion
than is there reprefented, and that
enlargement has been called the recep-
taculum chyli, and is confiderable in
fome quadrupeds, in turtle, and in
fith : but many anatomifts have de-
nied that there is any part of the thoracic
du& in the human fubject that de-
{erves the name of receptaculum, and
my experience makes me fubfcribe to
their opinion, as I have never feen any
thi'ng like a pyriform bag, as it has been
defcribed, but merely an enlargement
not unlike a warix, and that only in
few fubjects : for commonly it ap-
pears, as in this plate, only a little lar-
ger than at its middle, This lower
extremity of the thoracic duct is form-
¢d by the union of two, three, or four
very large trunks of lymphatic veflels :

D4 Thefe
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Thefle large veflels unite fo as to
form the du&@ about the lower part
of the firlt, or the upper part of the

fecond wertebra lumborum; reckoning
downwards..

Thefe large lymphatic trunks which
form the thoracicdu& are {preadoutupon
the fpine, thofe of the right fidelying be-
low the right crusdiapbragmatis,and thofe
of the let: pafling b tween the aorfa and
the 'f}ai:;-e; whilft the thoracie duct it-
fclf lies on the right fide of the aorta, -
between thar artery and the right crus
- diopbragmatis, and behind the emulgent
artery of the right fide, as is feen Plate
3 at (7). From this part it pafles up~
wards, being. at firlt covered by the crus
diapkragmatis, and afterwards appears at
(¢) iu the gherax, vpon the- {pine be=
tween the gorg¢ and the vena azygos..
In the florax it receives fome lym=
phatics from the inteicoftal {paces; a

| few
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few of which are feen at () and after-
wards 1t receives veflels from the lungs.

The lymphatics of the lungs are in
two fets, one of which pafles on the
pofterior partof each lobe by its root,
into the thoracic du& near the middle
of the thorax; and another fet paffes
from the fore part of cach lobe up to-
wards the jugular and {ubclavian veins,
Some of the lymphatics on the pofterior
part of the left lobe pafs under the aorzg
to get to the thoracic dud,

At the root of the lungs, where the
large blood veflels enter, are many glands
called bronchial, they are generally of a
blackifth colour in the human {ubje&,
and have been fufpected to fecrete the
mucus which 1s {pit up from the #rachea ;
but I have more than once diftin&ly
filled them with mercury by . inject-
ing the lymphatic veflcls of the lungs,

| and
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and therefore it is evident that they are
not mucous but lymphatic glands.

The lymphatic veflels from the an-
terior part of ths left lobe of the lungs
pafs into the angle betwesn the jugular
and fubclavian vein of the fame fide,
joining the thoracic duct at its termina-
tion, whilft thofe from the fore part of
the right lobe de not communicate with
the thoracic duét, but pafs into the an-
gle between  the right jugular and the
right {ubclavian vein. Thefe lympha- .
tics from the anterior parts of the lungs
are probably accompanied by thofe of
the heart, which are reprefented by the
accurate Nuck in his Adencgraphia, fig.
XLIL.

The thoracic dud, after receiving the
‘veflels hefore mentioned; pafles behind
the afcending aorza, lee Plate iv. and
goes to the left fide, terminating in the
gngle between the jugular and the fub- ;
| clavian
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clavian vein. Buat, juft before its ter-
mination, it generally goes higher up
than the angle, and then bends down
towards it, as is feen, Plate iv, (b,c).
Sometimes there are two thoracic dudls
inftead of one, but this rarely occurs in
the human {ubjed, but it is not unfre-
quent for the duct to fplit near the up-

per 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
left jugular and fubclavian veins. I ne-
ver faw any part of the thoracic du&
terminate in the right fubclavian of the
human body, though fuch a circum-
ftance has been obferved by others *,
But 1 have now by me a preparation
where the duct {plits at the upper part
of the thorax into two branches, one of
which enters the angle between the
jugular and fubclavian of the left fide,

- # Dr. Meckel, Epift, ad Hallerum, p. 30.

and
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and the other opens into the left fub-
¢lavian vein, about half an inch on the
outfide of thatahgle.

In the defcription of the lymphatic
vefiels which lie near the {pine, I have
mentioned only a few glands, and in
- Plate 3, where thofe veflels are exhibited
no glands are reprefented. This I at
firft confidered as an imperfection in the
Prepﬁration, and had intended to make
a drawing from another, but there are
two reafons which have induced me tolay
the prefent one before the reader. Firit,
the lymphatic glands are not conftant,
either in number or fituation ; and
therefore the defcribing them par-
ticularly in any one fubje& is lefs ne-
ceflary, fince we canunot be fure of
finding them exaétly the fame in any
. others  Secondly, the injecting the
lymphatic veffels from the groin to the
neck, without filling one lymphatic
gland, proves a fa@ which is contra-

dictory
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dictory to the received opinion con-
cerning thofe veflels, viz. that they al-
ways pafs through glands in their way
to the blocd veflcls, fo that if thefe
glands were obfiruéted, a dropfy muft
be an inevitable confequence, ‘which is
not ftri¢tly true when we fpeak of the
- lymphatic veflels in  the abdomen,
where, I find, befides the veflels which
go into the glands, there are generally
fome which efcape them., The fame
is true with refpe& to the la&eals, fo
that an obftruction of the mefenteric-
glands. may not always produce a ma-
rafimus, as a part of the chyle may pafs-
the glands and get intp the thoracic
du&t, | ‘

But although no lymphatic glands
are rseprefented in this plate, it may
be-neceffary to mention where thcy are
commonly feen. ' |

The
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The mefentery of the human fubject

is well known to contain a confider-
able number of them ; they are like-
wife found in the mefocolon where the
lymphatics of the large inteftines pafs
through them. The ftomach has alfo
feveral glands which belong to . its
lymphatic veflels, and lie near the
arteria coronaria, and the gaffrica dextra.
There are likewife a few upon the
omentum in fome {ubjelts, and there are
alfo many glands by the fides of the
pancreas, particularly near the lefler
lobe of that wviftus, clofe to the duo-
denum.

Befides thefe glands which belong to
the inteftinal tube, there are many
more in the cavity of the abdomen, and
a few in the cavity of the pgelvis, which
belong to the lymphatit veflels of the
other organs.

There
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There is commonly a pretty con=-
fiderable gland feen juft on the infide of
the edge of the tendon of the external
oblique muicle, called pouparts liga-
ment, on the outfide of the illiac artery;
and there are others near that artery,
where it lies upon the pfras muicle.
There are likewife commonly one or
two near the internal illiac artery in the
cavity of the pelvis, and there is a con-
fiderable number generally met with
by the fides, and upon the lumbar Ver-
tebre. In the fubje& from which I
took Plate 7. the fpaces (7,1,7,1) were
occupied by fuch glands, which were
not injected, and therefore are not re-
prefented in that plate. ;

Near the fpleen, liver, kidneys, and
renal capfulz, there are alfo lymphatic
glands which belong to the lymphatic
veflels of thefe organs.

There
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 There are likewife Iymphatic glands
fometimes obferved by the fides of the
thoracic dué, particularly about the
middle of the #horax, which glands
belong principally to the veflels of the
lungs.

There are alfo many lymphatic glands
(called bronchial) near the root of the
lungs, thefe glands are placed upon the
lymphatic veflels, juft where they quit
the lungs. But nolymphatic glands have
yet been obferved in the {fubflance of the
lungs, and the tubercles which fome fuf~
peét to be obftruéted lymphatic glands,
feem to have a different origin. There
are likewife fome glands {een on the
lymphatic veflels which lie near the {ub-
clavian veins at the upper part of .he
thorax, and which belong to the fore part:
of the lungs.

Befides thefe there are fome Iym-
phatic glands upon the aorfe near the
@fophagus, and there are alfo others oc-

cafionally
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cafionally met with in the intercoftal
{paces, and there are generally two or
three contiguous to the thoracic duct at

the lower part of the neck and upper
part of the fhorax, near the termination

of that du@, in the angle between the
left jugularand the left fubclavian vein.

Having thus traced the lymphatic
fyflem in all parts of the body that are

below the termination of the thoracic
du&, I fhall next examine that part of it
which lies vpon the head, neck, and
upper extremities, where the tracing
it is attended with greater difficulties.

By the fide of each internal jugular
vein is a large lymphatic veflel, which
is the trunk of thofe of one fide of the
head and neck, that of the right fide is
feen Plate IV. (I). There are likewife
{maller lymphatics which are feen near
the branches of the external carotid
artery. There are alfo lymphatic glands
by the fides of the parotid and max-

E illary
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illary glands, and by the fides of the
large artery where it lies upon the chin,
and by the fide of the occipital artery ;

and I have feen one upon the root of the
maftoid procefs of the os femporis. Thofe
glands, which accompany the lower part
of the artery that runs upon the face,
are fometimes {welled in confequence
of abforption from the lips and the parts

adjacent, and alfo from gum-boils; and
thofewhichaccompany theoccipitalarte=

1y arefrequently enlarged inconfequence
of the abforption of matter from wounds
of the fcalp; from which faéts it is evi-
dent that the external parts of the head
are fupplied with lymphatic veflfels. In
quadrupedsThavediflin&ly feen thofe vef«
fels, particularlyin adogand in anafs, by
pafling a ligature round the large blood
veflels of their necks immediately after
killing thofe animals. Thefe experi-
ments I made with a view to determine
whether the brain had lymphatic veflels,

but
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but I never yet have been able to fee
any on that organ; neither when I
tiecd up the lymphatics on the necks
of thofe animals, and thereby ftopt
the courfe of the lymph ; nor when I
diffe¢ted the human brain, which I have
carefully done feveral times with the
view to difcover thofe veflels, and
have particularly fought for them in the
plexus choroides where they have been
fufpe@ed to be feen, and near the
glandula pituitaria which is fuppofed
by fome to be a lymphatic gland,
but improperly, fince neither that gland
nor the glandula pinealis agrees with the
lymphatic glands, as I fhall thew in the
third part of thefe inquiries.

But although lymphatic veflels have
not yet been demontftrated in the brain,
it is probable from analogy, that this
organ is not deftitute of them ; and the
following cafe affords an argument in
favour of abforption being carried on

E 2 here
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here by lympbatics, as well as on other
parts of the body. '

J. H. a young man of twenty five
years of age, by trade a filk dyer, and
whofe father at that time laboured
under a third attack of madnefs, con-
fulted me about. a glandular tumor
upon the left fide of his neck, of which
he gave the following account: that
for fome time he had been troubled
with an eruption which had gone off and
returned repeatedly ; that a week
after its laft difappearance, he was feized
with a fixed pain in his forehead, for

which he was bled: that one day
~ whilft at work, after this pain had con-

tinued a fortnight, he felt a weaknefs
in his left arm, and the bruth with
which he was working fell out of his
hand, but he had no weaknefs in his
right arm, nor in his legs. ' That this
weaknefs returned two or three times
a day for nine days ; and was rather re-

lieved
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lieved by putting his hands into warm
water. About three days after he was
firt attacked with this weaknefs, a
tumor appeared on the left fide of his
neck, juft below the ear, when I firft
faw him this tumor had continued eleven
days. {tfeemedtobe anenlargedlympha-
tic gland, was then hard, but afterwards
gradually came to fuppuration, and at
the end of fix weeks it burft and dif-

charged a yellow curdled matter., He
adds at the fame time that he was
attacked with the weaknefs, he had a
faultering in his fpecch, and flight con«
vulfions in his lipe.

Now as in this cafe there feem-
ed to be a compreflion of the brain,
r_which was removed when the glands
fwelled, is it not probable that the
caule of the compreflion had been
fome extravafled fluid, which after-
wards being  abforbed, occafioned

E 3 the
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the tumor and fuppuration of the lym-
phatic gland ? and therefore 1sit not a
prefumption that abforption is here like-
wife carried on by lymphatic vefiels ?

The {mall lymphatics which accom-
pany the branches of the external ca-
rotid artery unite upon the neck, and
form 2 large trunk which accompanies
the internal jugular vein, pafling through
fome lymphaticglands, near thetermina-
tion of this trunk in the angle between
the jugular and fubclavian veins; there
are likewife fome glands on the outfide
of this angle, which feem to belong to
the lymphatics from the back of the
neck, and of the thoulder.

The Glandula Thyroidea has many
lymphatic veflels, which can fometimes
be inflated by blowing air into the cells
of the gland: thefe veflels pafs on each
fide of the frachea, one part going into

the

T
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the angle of the right fubclavian and
jugular, and the other joining the tho-

racic du& upon the left fide. They are
feen in Plate IV. at f.

So much for the lymphatics of the
head and neck, I fhall next proceed

to defcribe thofe which belong to the
arms,

Each arm, like the leg, has two
fets of lymphatic veflels, one which
lies immediately under the integu-
ments, and belongs to the fkin and
cellular membrane conneéting it to the
mufcles; and the other which accom-

panies the large arteries, and belongs
to the parts deeper feated.

The fuperficial fet of lymphatic
veflels may be difcovered in emaciated

dropfical {ubjects, by a careful diffe&tion
on the fore and back part of the arm,

E 4 where
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where I have fixed pipes into them
and have injected them with mer-
cu.ry. In Plate V. they are feen run-
ning on the back part of the fore arm
as at (é,a,aj, moft of them pafling on its
outfide, and twifling to the fore part,
near the head of the radius, as at (B).
But there is one vedel in this prepara-
tion which paffes towards the infide,
under the inner condyle of the os
bumeri at (c), and fends a branch
amongft the mufcles, which branch
perforates thel 1nterofleous ligament,
getting between the radius and wlna to
the fore part, where it joins a deep
feated one that had accompanied the
radial artery.

In Plate VI. the lymphatic veflels
are feen on the fore part of the upper
extremity ; thofe fuperficial branches
which palled on the outfide of the back
" of the fore arm appearing now on the

fore partat (b) and afcending under the
ikin
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fkin that covers the fupinator lngus and
the 5:'#;;;, they enter fome glands in
the axzlla at (f, f), whilft that veflel
which pafled on the infide of the back
of the fore arm under the internal
condyle, appears on the fore part at
(c), and juft above the condyle enters a
gland /d), and then pafics up on the
infide of the arm, communicating with
a lymphatic from the fore part of the
wrift, and paffing to the axillary glands.

A fuperficial lymphatic veffel is feen
under the {kin, on the fore part of this
extremity jufl above the wrift, a pipe
was introduced at (a), and the lym-
'phati'c thereby injeCted with mercury.
This veflel pafles under the integu-
ments over all the mufcles, and joins
the lymphatic from the back part of the
fore arm at (¢, and there forms a plexus
‘which pafles under the integuments, on
the infide of the arm to the axillary

glands at (/).
Befides
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Befides thefe f{uperficial lymphatic
veflels upon the upper extremity, I have
traced a deeper feated ome near the
radial artery, and haveinjeéted it from
a pipe fixed at (g). This veffel ac-
companics the radial artery, and paffes,
firft under the interofieous, and then
under the ulnar artery which in this
fubje@ runs over the mufcles. Near
the part where it paffes under the in-
teroffeous artery, it receives the branch
(as formerly mentioned) from the back
of the fore arm, After pafling under
thefe arteries, this lymphatic appears
on the infide of the bracheal artery at
(1) where it is deep feated, afcending
clofe to that artery, and near the mid-
dle of the arm, pafles through the two
glands (k, k), after which it appears
confiderably enlarged, and goes under
one of the arierie anaflomatice at (1, m),

and then afcends to the lymphatic
glands in the axiila,

But
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But thefe veflels, though filled more
{uccefsfully in this extremity than in
any other that I ever injefted, are only
a part of the larger lymphatic veflels of
the arm, as there are probably fome ac-
companying the ulnar and interoffeous
arteries, although not here inje&ed: and
they fhould moreover be confidered as
only trunks of the lymphatics, fince it
is probable, that every (even the fmal«
left) part of this, as well as all other
parts of the body, has one of thefe
veflels adapted to abforption : that this
is the cafe feems to be proved by the
experiments made with the variolous
matter, for at what part foever of the
arm that matter 1s 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 veflels pafs.

In Plate IV. the termination of all
thefe lymphatic veflels is exhibited.
Two
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Two of the trunks of thofe of the left
arm-are {een at 4, d, which pafs under
the clavicle, whofe cut end is feen at
D, and under the fubclavian vein §,
where, having joined, they form the large
trunk (¢), which appears juft above the
left {fubclavian vein, and joins the ex-
wremity of the thoracic duct at its en-
trance into the angle between' that vein
and “the jugular. That thefe lym-
phatics - commonly join the thoracic
dudt, as. is here defcribed, I am per=
{uaded from having feen it diftinctly in
three fubjelts. But that they may, in
{forhe inftances,open 1nto the fubclavian
vein before they reach the angle, 1 think
is likewife probable from having ob-
ferved it in the cafe above mention-
ed, "in which cafe, the thoracic duc
'h:wing fplit into two trunks, one
of thele trunks, inftead of entering the
angle between the veins, opened into
the {ubclavian itfelf, about an inch from

the angle ;- but this circumftance I
' fhould
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{hould confider as only an exception
from a geaeral rule.

The thoracic dut is not only joined
by this trunk of the lymphatics of the
left arm, but alio by the lymphatic
vellels of the left fide of the thyroide

gland, which appear at /), and by the
trunk of the lymphatics of the left fide

of the head and neck, and alfo by thofe
from the fore part of the lungs of the

fame fide ; but neither of thefe appear
in this plate.

The lymphatic veffels of the right
fide 1 have repeatedly traced with great
care, particolarly from their having been
fufpeted to terminate in the fubclavian
vein, without reaching the angle be-
tween it and the jugular; but I have
always diftinctly feen them go precifely
into the angle, not only in the fubject
from which this plate was made, and
which I now have by me, but alfo in

three
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three others. When therefore thefe
lymphatics are feen to enter the fub-
clavian vein at any other part, I thould
confider it as only an accidental variety,
like the double termination of the tho-
racic du& formerly mentioned.

Thefe lymphatic vefiels of the right
fide form four confiderable trunks,
which join near their termination,
Thefe trunks are, firft- one from the
upper extremity, which appears at (%),
Plate 1V. lying above the clavicle be-
tween the fubclavian artery and vein:
This trunk is formed by the lymphatic
g, g, which comes up with the brachial
artery, and the plexus (b), which like-
wife belongs to the arm, and paffes
under the fubclavian vein.  Secondly,
the trunk of the lymphatic vefiels of
the right fide of the head and neck
which paffes down on the outfide of
the jugular vein, as is fcen at (/).
Thirdly, a lymphatic from the thyroide

gland,
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gland, which lymphatic is feen at (m),
pafling under the right jugular vein to
get ¢o the others.  Fourthly, the trunk
of the lymphatics from the fore part of
the lungs of the right fide, which trunk
I have diftin&ly traced under the {fub-
clavian vein to 1ts termination, in com-
mon with the others, at the angle be-

tween the jugular vein and the {ubcla-
vian.

To finifh this defcription, I fhall ob=
ferve that it is the more neceflary to
underftand the exa& termination of
thefe lymphatics of the right fide, in
order to explain how tumors about this
place, by comprefling thofe veflels, oc-
cafion cedematous {wellings of the parts
from which the veflels come, without
affecting the other parts of the body.

CHAP.
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A Defeription of the Lymphatic Syffem in
Birds*.

HIS Syftem confifts in birds, as

it does in the human fubje&t, of
three parts, viz. the la&eals, the lym-
phatic veflels, and their common trunk
the thoracic duét.

The laceals indeed, in the ftricteft
fenfe, are, in birds, the lymphatics of
the inteftines, and like the other lym-

phatics carry only a tranfparent lymph.
And inftead of one thoracic du& there
are

% This defcription has alreadybeen printed in the

Philofophical Tranfa&ions, Vol. LVIIL. where I'

have added a plate, which was thought unni:ctﬂ'ary
in this book.
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are two which go to the two ju-
gular veins. In thefe circumftances,
it would feem, that birds differ from
the human fubjeét, fo far at leaft as I
may judge from the difletion of a
goofe, which was the bird I chofe as
moit proper for thisinquiry, and from
which I tock the following defcription,
after previoufly injeting its lymphatic
fyﬁem with quick-filver,

The laQeals run from the inteftines
upon the mefenteric veflels, Thofe of
the duodenum pafs by the fide of the pan-
¢reas, and probably receive its lym-
phatics: afterwards they get upon the
ceeliac artery, of which the {uperior
mefenteric is a branch. Whilft they
are upon this artery they are joined by
the lymphatics from the liver; here
they form a plexus, which furrounds
the ceeliac artery ; at this part they re-
ceive a lymphatic from the gizzard; and
a little farther, another from the lower

F or
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or glandular part of the a@fopbagus.
Having now got to the root of the
ceeliac artery, they are joined by the
lymphatics from the glondule renales,
or renal capfule; and near the fame
part, by the laéteals from the other
fmall inteftines, which veflels accom-
pany the lower mefenteric artery, Thefe
lalt mentioned laceals, before they join
thofe from the duodenum, receive from
the 7eéfum a lymphatic which runs with
the blood-veflels of that gut. Into this
lymphatic {ome {mall branches from
the. kidneys feem to enter, which
coming from thofe glands upon the
melentery of the reéfum, at laft open
into its lymphatics. At the root of the
cceliac artery, the lymphatics of the lower
extremities probably join thofe from the
inteftines, ‘'The former I have not yet
traced to their termination, though I
have diftinéily feen them on the blood-
veflels of the thigh ; and in one fubjedt,
-which I injefled, fome veflels were

filled,
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filled, contrary to the courfe of the
iymph, from the network: near the root
of the celiac artery; thefe veflels ran
behind the c¢qua, down wupon the
dgria, near to the origin of the crural
arterics, and I prefume thev were the
trunks of thofe branches which I had
feen in the thigh. At the root of the
ceeliac artery, and upon the contiguous
part of the asrfa, a network is formed
by the laéteals and lymphatics above
defcribed.  This network confifts of
three or four tranfverfe branches, which
make a communication between thofe
which are ‘lateral. 1In the {fubject from
which' this defeription Wwas taken, there
were four.  From this network arife
the two thoracic duéls; of which one
lies on' “each fide of the fpine, and
cuns upon« the lungs obliquely up to=
wards  the jugular vein,  into which
it opens, . not indeed into the angle
between the  jugular' . and fubcla-

e TART F 2 viai,



68 Of the Lymphatic Syftem.

vian vein, as in the human fubje&, but
into the infide of the jugular vein, nearly

oppofite to the angle. The thoracic
duct of the left fide is joined by a large

lymphatic, which runs upon the 2fo-
phagus, and can be traced as far as the
lower or glandular part of that canal;
from which part, or from the gizzard,
it feems to iflue. The thoracic duéls
are joined by the lymphatics of the
neck (and probably by thofe of the

wings) jult where they open into the
jugular veins.

The lymphatics of the neck gene-
- rallyconfift of two prettylarge branches,
on cach fide of the neck, accompanying
the blood-veflels®*. Thofe two branches
join near the lower part of the neck ;
and the trunk is, in general, as f{mall,
if not {maller, than either of the

* Thefe lymphatics in the necks of fowls were
firft difcovered by Mr. John Hunter.

branches.
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branches, This trunk runs clofe to the
jugular vein, gets on its infide, and then
opens into a lymphatic gland. From
the oppofite {ide of this gland, a lym-
phatic comes out, which pours the
lymph into the jugular vein. On the
left fide, the whole of this lymphatic
joins the thoracic duct 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, whilft another joins
the thoracic du&, and, with that du&,
forms a common trunk which opens
into the infide of the jugular vein, a
~ little below the angle which that vein
makes with the fubclavian,

This fyftem in birds differs moft from
that in quadrupeds, in the chyle being
tran{parent and colourlefs ; and in there
being no vifible lymphatic glands,
neither in the courfe of the la&eals,

L3 nor
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nor in that of the lymphatics of the ab-
domen, nor near the thoracic duéts.

For the fake of thofe who may in-
cline to profecute this inquiry farther,
I'fhall relate the method by which
thefe veflels may be demonftrated ; and
that 1s, having chofen a young and very
lean goofe, and fixed it upon a table,
Iet the addomen Be opened whilft it s
yet alive, and a ligatore be paffed round
its mefznteric veflels, as near the réot
of the mefentry as poflible. The la&eals
will begin to appear rear the ligature in
a few minutes after 1t is made, efpe-
cially if the bird has been well fed
three or four hours before the experi-
ment. The lympklatics in the neck
may be thewn in the fame manner; that
is, by making a ligature on the jugular
vein at the lower part of the neck ; and
to be more certain of including the

lym-
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Sestsgesiodiosforfoorfiosivafoociestostostosiosiostio oofe

€. ik By ¥,

A Defeription of the Lymphatic Syflem
in one of the Animals called amphibi-
ous, viZ. the Turtle.

HIS {yftem in a turtle, like that

in birds, confifts of the la&eals,

the lymphatics, and their common
trunks, the thoracic ducts. It agrees
likewife with that in birds, in not hav-
ing any lymphatic glands either on the
mefentery or near the thoracic duéts;
but differs from that in birds, in not
having any glands upon the larger
lymphatics of the neck; at leaft I am
inclined to believe fo, from not having
feen any in the difleCion of one ani-

mal
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mal of this fpecies in which I looked
for them. It likewife differs from that
in birds in another circumfitance, to
be taken notice of hercafter. Whether
it agrees with the fame {yftem in birds,
in the tranfparency and want of colour
in the chyle, I cannot take upon me to
determine, as I did not fee any of that
fluid in this {ubje& (a).

The following defcription I took from
the animal, after I had injected the
larger branches of this fyftem with a
coloured wax, and the f{maller with’
quickfilver. To avoid my being mif-
underftood, when [ fpeak of the fitua-
tion of the diffcrent parts, I fhall men-
tion, once for all, that the defcription
was taken from the f{ubje& as it lay
upon its back ; thofe parts being cal-
led higheft which were neareft the

(«) In a crocodile, an animal of the fame clafs,
the chyle is white,
head,



74.  Qf the Lymphatic Syftems
head, thofe loweft which were neareft
the tail, thofe pofterior which were

neareft the back, and thofe anterior
neareft the belly (4).

~ The la&eals accompany the blood-
veflels upon the mefentery, running
by their fides, and communicate fre-
qﬁcntly acrofs thofe veflels. Near the
root of the mefentery they anaftomofe,
{o as~to fcrm a net-work, from which
feveral large branches go into fome
confiderable lymphatics lying on the
left fide of the fpine. Thefe laft can
be traced downwards almoft to the
anus, and belong to the parts fituated
below the mefentery, and particularly
to the kidneys. At the root of the

(2) The animal, from which I took this defcrip-
tion, was pretty large, meafuring from the lower
to ‘the upper part of the fhell two feet feven inches,
and two feet two inches from fide to fide.

PR

mefentery,
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mefentery, on the left fide of the
fpine, the lymphatics of the {pleen
join the lalteals, and immediately
above this union a fort of plexus, or .
net-work, 1s formed, which lies upon
the right aorta (for there are two aorte
in this animal). From this plexus a
large branch arifes, which paffes be-
hind the right aorza to the left fide,
and gets before the left aorte, where it
aflifts in forming a very large recepta-
culum which lies upon that  artery.
From this receptaculum arife the tho-
racic ducts. From its right fide goes
one trunk, which is joined by that
large branch which came from the
plexus to the left fide of the right aorta,
and then paffes over the f{pine. This
trunk is the thoracic duct of the right
fide ; for, having got to the right fide
of the {pine, it runs upwards, on the
infide of the right aorta, towards the
right fubclavian vein. And when it

has
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has advanced a little above the lungs,
or within three or four inches of the
fubclavian vein, it divides into bran-
ches, which, near the fame place, are
joined by a large branch that comes up
on the outfide of the asorfa. From
this part upwards thofe veflels divide
and fub-divide, and are afterwards
joined by the lymphatics of the neck,
“which likewife form branches before
they join thofe from below; fo that
between the thoracic du@ and the
lymphatics of the fame fide of the
neck a very intricate nct-work is made.
From this net-work a branch goes in-
to the angle between the jugular vein
and the lower part or trunk of the
fubclavian: this branch, therefore, lies
on the infide of the jugular, whilit
another gets to the outfide of that vein,
and feems to open into it a little above
the angle between that vein and the
fubclavian, I fay feems to open, for

the
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the injection had not fucceeded at this
part fo as to enable me to determine
whether the laft-mentioned branch
did enter or not. Into the above-
mentioned receptaculum, the lympha-
tics of the ftomach and duodenum like-
wife enter. Thofe of the duwodenum
run by the fide of the pancreas, and
probably receive its lymphatics, and
a part of thofe of the liver. "Thelym-
phatics of the ftomach and duodenum
have very numerous anaffomofes, and
form a beautiful net-work on the arte-
ry 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 aorfa, till
they come within two or three inches
of the left {ubclavian vein; where
they join behind the aorta, and form

a number
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a number of branches which are afs
terwards: joined by the® lymphatics of
the left ‘fide of the neck: fo that here
a net-work, or plexus, is formed, ‘as
upon the right fide. From this plexus
a branch iffues, which opens into the
angle” between the jugular and the
lower part or trunk of the fubclavian
vein. In thefe net-works, formed by
the lymphatics near their terminations
~in the veins, this f{yftem in the turtle
likewife differs remarkably from that
in birds.

So much for the general defcription
of the lymphatic fyftem in this animal,
I {hall next add what I have remarked
as to the more minute diftribution of
its lacteals.. In the firft place, it may
be obferved, that what knmﬁledge we
have of the minute diftribution of thofe
veflels in quadrupeds has been acquir-
ed from examining them when filled

with
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with their ‘natural fluid, the chyle;
for the valves with which thofe veffels
abound prevent our injecting ‘their
{maller branches, as we do thofe of
the arteries and veins of the inteftines,
But in this animal, I have been fo forl-
tunate as to force the valves, and to
inje& the lacteals from their trunks to
their branches, fo as to fill them all
around with quickfilver, 'in feveral
parts of the inteftine. In thefe expe-
riments I obferved, that the quickfil-
ver was often ftopped by the valves,
where the lacteals run upon the me-
fentery, or where they are juft leaving
the inteftine; but when thofe valves
were forced, and the quickfilver had
once got upon the furfice of the gut,
it generally ran forward without fecem-
ing to meet with any obftacle. The
lateals anaftomofe upon the inteftines,
fo that the quickiilver, which has got
upon them by one veflel, in general,

returns
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returns by another, at fome diftancé.
‘The larger la&eals, which run upon
the inteftines, accompany the blood-
veflels; but the fmaller latteals nei-
ther accompany thfc veffels, nor
pafs in the fame diretion, but run
longitudinally upon the gut, and dip
down -through the mufcular coat into
the cellular or nervous, as it has been
called, gohich in this animal is very
thin in comparifon to what it is in the
human fubje&. So far I have traced
thofe veflels to my fatisfaction ; but
what becomes of them after they have
got to the cellular coat is not fo eafy
to determine : in five or fix different
experiments which I have made, the
mercury pafled from the lacteals into
the cells between the mufcular coat
and the internal, and fpread from cell
to cell, very uniformly, overa great
part of the inteftine, although but lit-
tle force had been ufed, and although

there
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there was nothing like extravafation in
any other part of the inteftine. Upon
inverting the inteftine, after thus fil-
ling its lacteals, the mercury, on being
prefled, was, in many parts, driven
into fmall veflels upon the internal
coat, or villous, as it is called. From
whence it would feem, that this cellular
net-work was a part of the lymphatic
{yftem in this animal. It might in-
deed be fuppofed to be mere extravafa-
tion ; but that it is rather a part of
the lymphatic {yftem appears pfﬁbablf:
from the following confiderations.
Firft, from the regularity in the fize
of the cells. Secondly, from the little
force ufed in the experiment, and from
there being nothing like this appear-
ance 1n the cellular membrane between
the peritoneal and the mufcular coat,
where extravafations were as likely to
happen. Thirdly, from my having
been able; after inverting the inteftine,

G to
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to prefs the quickfilver from' the cells
into the very fmall veflels upon the
internal coat ; but I muft confefs thefe
facts would not be {ufficient to deter=
mine whether thefe cells were, or
were not a part of the {yftem, did not
the analogy of the fame part in fith
clearly prove it. For in the cod, in=
ftead of the cellular net-work, as in
the turtle, there is a net work of vel=
fels (of which a defcription fhall be
given in the next chapter) fo that I
have now no doubt but that thofe cells
are parts of the lymphatic {yftem, and
that the {mall abforbent veflels of the

internal coat pour their fluid into this
net-work, from which it is conveyed
by the larger laGeals.

CHAP
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The Method of difcovering the Lymphatics
in Turtle and in Fifb, together with a
Defcription of thofe Veffels in a Haddock.

N the foregoing chapter on the lym-

phatic {yftem in a turtle, 1 have
made no mention of the manner of
difcovering thofe vefiels, becaufe there
is no difliculty in doing it; for in that
animal the mefentery being very thin
and traniparent, and the latteals pretty
large, they are more readily obferved
than in any other animal; thence it
happened that I faw thofe veflels in a

turtle fo long ago as 1763, which was
before I difcovered them in birds and
fith,

G 2 But
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But although it was an eafy matter
to fee thofe veflels in the turtle, yet
it was far from being fo in birds and
fith ; as the reader will readily believe,
from their having been fo often fought
for in vain by {fo many eminent ana-
tomifts, particularly of this age. I
may add, that the difcovery in birds
did not give me fo much trouble as
that in fith, though now, fince I have
once feen them, I can more readily
find them in fith than in birds or qua-
drupeds. After feeing them in birds,
and in one of the amphibia, 1 was ve-
ry defirous of determining whether
fith were, or were not provided with
thofe veflels. This I endeavoured to
do in the fame way that I had found
them in birds, that is, by tying up the
mefenteries of live fith ; and for this
purpofe I went frequently to the mar-
kets, and examined feveral {mall ones.

| l.ikc:wifﬂ diffected fome larger, when
dead



Of the Lympbatic Syflem. 8 5
dead, but in vain. I next went to
Brighthelmftone, where I found l«;ing-;
{ton, or monk-fith, a fpecies of fkate.
Thefe being very large, and having a
lean mefentery, feemed well fitted ta

my purpofe. I opened two of them
alive, tied up their mefenteric veflels,
and put them again into the falt wa-
ter ; and though one of them lived an
hour, I could not obferve any ladteals
either upon its inteftine or its mefen-
tery. After this, I repeatedly exa-
mined the inteftines and mefenteries
of common fkate and cod, and at laft
was fo fortunate as to difcover the
la&eals, and get a pipe into one of
thofe veflels on the mefentery of each
of thefe fith; and, injeting by this
pipe, I found where the larger veflels
lay ; after which there was but little
difficulty in tracing the whole f{yftem,
I have now feen thofe veffels in a va-

riety of fith, and fhall give a defcrip-
G 3 tion
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tion of them from a haddock. T fhall
proceed exactly in the order which I
have found moft convenient for tra-
cing out the whole fyftem for demon-
ﬁratidn, beginning with one of its
branches, which, as lying neareft the
furface, muft, of courfe, be divided be-
fore the other parts can be expofed to
view. The account being taken from
the fith as it lay on its back, thofe parts
are called fuperior which are neareft
the head; thofe inferior which are
towards the tail ; thofe pofterior which
are towards the back, and thofe ante-
rior which are towards the belly.

" On the belly of the fith, exaély in
the middle line, is a lymphatic, which
runs from the anus upwards ; this lym-
phatic belongs not only to the parietes
of the belly, but to the fin below the
anus. It runs up towards the head,
patles between the two pectoral fins,

and
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and, having got above them, it receives
their lymphatics. It then goes under
the fymphyfis of the two bones which
form the zhorax, where it opens into a
net-work of very large lymphatics,
which lies clofe to the pericardium,
and almoft intirely furrounds the heart.
This net-work, befides that part of it
behind the heart,  has a large lympha-
tic on each fide, which runs upon the
bone of the #zhorax backwards, and
when it has got as far as the middle
of that bonc; it fends off a large branch
from its infide to join the thoracic du&.
After detaching this branch, it is join-
ed by the lymphatics of the thoracic
fins, and, foon after, by a lymphatic
which runs upon the fide of the fith.
This laft-mentioned veflfel confifts of a
trunk running on the fide juft oppofite
to the ribs, and from this trunk pro=
ceed branches on each fide immediate-
ly under the {kin ; fo that it has a

G 4 beautiful
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beautiful penniform appearance. Be-
fides thefe branches, there is another
fet, deeper feated, which accompanies
the ribs. After the large lymphatic
has been joined by the above-mention-
ed veflels, it receives the lymphatics
from the pofterior exiremities of the:
gills, and having now got as far back
as the orbit, it next receives lymphatic
veflels from that cavity ; but thefe vef-
fels do not belong merely to the orbit ;
for one of them comes from the nofe,
and another from the upper part of
the mouth. «A little below the orbit
another net-work appears, confifting,
in part, of the veflels above defcribed,.
and of the thoracic dué&. This net-
work is very complex; fome. of its vel-
fels lie on each fide of the muicles be-
longing to the gills, and from its in-
ternal part a veflcl goes into the jugu-
lar vein, by which veflel the whole
{yflem is terminated. 'The large lym-

phatic
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phatic above mentioned, which lies up-
on the bone of the fhorax, has like-
wife a procefs running towards the up-
per part of the kidney, and receives
fome of the lymphatics of that organ.

The lacteals run on each fide of the
mefenteric arteries, anaftomofing fre-
quently acrofs thofe veflels. The re-
ceptaculum, into which they eanter, is
very large in proportion to them, and
confifts, at its lower part, of two
branches, of which one lies between
the duodenum and ftomach, and runs a
little way upon the pancreas, receiving
the lymphatics of the liver, pancreas,
thofe of the lower part of the ftomach,
and the latteals from the greateft part
of the fmall inteftines. 'The other
branch of the receptaculum receives the
lymphatics from the reffum, and the
Jacteals from the greateft part of the
fmall inteftines. The receptaculum,

formed
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formed by thefe two branches, lics
on the right fide of the upper part of
the ftomach, (or the lower part of
the «fophagus) and is joined by fome
lymphatics from that part; and alfo
by fome {mall veffels from the found,
and from the gall bladder, which, in
this fith, adheres to the receptaculum.
The thoracic duct takes its rife from
the recepraculum, and lies on the right
fide of the zfopbagus, receiving lym-
phatics from that part; and running
up a little way (viz. about half an inch
in this fifh) it divides into two branches
or duéts, one of which pafies under
the @fipbagus to the left fide, and the
other goes ftraight up, on the right
fide, pafles by the upper part of the
kidney, from which it receives fome
fmall branches, and, foon after, 1is
joined by a branch from the large
lymphatic that lies above the bone of

the thorax, as formerly mentioned.
It
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It likewife, near this part, fends a
branch to join the du& of the oppofite
fide, and then, a little higher, is join-
ed by thofe large lymphatics which
make a net-work behind the heart, as
is above defcribed. Thefe laft men-
tioned veffels receive the lymphatics
from the anterior, or fuperior part of
the gills, and from the fauces, The
thoracic du&, after being joined by
thefe veffels, communicates with that
net-work near the orbit; where its
lymph is mixed with that of the lym-
phatics from the pofterior part of the
gills, from the fuperior fins, belly, &c.
and then from this net-work a veflel
goes into the jugular vein, juft below
the orbit. This laft veflel, which I
call the termination of the whole
{yftem, is very {mall in prupprtion to
the net-work from which it rifes;
and indeed the lymphatics, at this

part
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past, are fo large as to exceed, by far,
the fize of the fanguiferous vefiels,

The thoracic du& of the left fide,
having pafled under the @fophagus from
the right, runs on the infide of the
wvena 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 of the pericar-
gium, 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 fith,
a net-work, from which a veffel paf<
fes into the jugular vein of this fide.
In a word, the lymphatics of the left

fide agree exa&tly with thofe of the
right, as above defcribed,

Befides thefe veflels, there is yet
another part of the fyftem which is
deeper feated, lying between the roots

of
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of thc‘fpinal procefies of the back-bone:
this part confifts of a large trunk, that
begins from the lower part of the fith
near the tail, and, as it afcends, re-
ceives branches from the dorfal fins,
and from the adjacent parts of the bo-
dy. It goes up near to the head, and
fends a branch to each thoracic dué&,
near the part where thefe duéts come
off from their common trunk.

This defcription, though taken from
a haddock, agrees, I believe, pretty
exactly with the diftribution of thofe
veflels in the cod, whiting, and per-

haps all other fith of the fame fhape.

To this general defcription I fhall
add, what I have obferved of the more
ftriking peculiarities of this fyftem
in fith.

In the firft place, thofe veflels are
remarkable in not having any lym-
phatic
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phatic glands, that I can difcover, in
any part of their courfe, In this they
agree with the turtle, but differ from
birds, which have lymphatic glands
on the veflels of their necks.

Secondly, thefe veffels in fith either
have no valves, or the valves readily
give way, for it is an eafy matter to
fill them contrary to the courfe of the
lymph. When I firft obferved this
circumftance, I imagined, that by in-
jecting minutely thofe veflels, I might
difcover their very beginnings, and
that I might alfo be enabled to deter-
mine, whether {fuch parts as the brain,
eye, &c. of which thelymphatics have not
 been yet fcen in any animal, have, or
have not fuch veffels. What fuccefs
I have had in thefe experiments will
be related in a future publication.

Thirdly, the lacteals in the cod (and
, ; prcfumc in moft other fith) are re-
markable
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markable for having a beautiful net-
work of veflels between the muicular
and villous coat of the inteftines (c).
This net-work may be filled from the
lacteals on the mefentery with the leaft
force imaginable. If mercury be in-
jeted into this net-work at one part,
it {preads over the inteftine; the com-
munications in the net-work : being
very numerous : if the inteftine be in-
verted, and the mercury {queezed, it
is eafily driven into the f{mall veflels
of the vi/li of the internal coat*. From
thefe veflels the mercury can be forced
into the cavity of the inteftine; but
not fo eafily as to make it clear, whe-

_ (¢) I have feen this net-work in the tutbot,
plaice, and cod.

o df

* If inftead of mercury a thin fize beufed, as an
injection, it will run with the fame facility into
the lacteals upon the villi, as it would do into

their arteries and veins, when thrown in by a pipe
fixed in thofe veflels,

ther
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ther they have, or have not a valve
at their beginning. In thefe circum-
ftances there is a ftrong analogy be-
tween fith and the turtle; but in fith
it 1s more evident that there can be no
deception as to the net-work between
the mufcular and the internal coat;
for in them it is made up of cylindri-
cal veflels, and is not cellular as in the
turtle, and therefore not in the leaft
like an extravafation: and in fifth the
veflels on the internal coat are larger
than in the turtle.

Fourthly, this fyltem agrees with
that of the turtle, in having a very
large receptaculum, and in having the
net-work of large veflels near its ter-
mination in the fanguiferous fyftem;
and likewife in having the veflel, which
goes from the net-work into the vein,
fmall in proportion to the fize of that

net-work: fo that the lymph muft be
| lodged
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lodged fome time in thofe parts before

it 1s poured into the mafs of blood.
In birds I alfo obferved fomething like

this, their lymphatic fyi’cerﬁ being en-
larged, or wvaricofe at different parts ;
but thefe enlargements are fmall in

proportion to thofe abovementioned
in fith and turtle.

As to the manner of difcovering
thofe veffels in a fith, one might natu-
rally fuppofe, that when it is known
where the recepraculum, or any of the
larger parts of this fyftem lie, it could
not be difficult to find them ; but the
coats of thefe veilels are fo thin and
tranfparent, that it is by no means
eafy. The readieft way of finding
the whole fyftem is, to look for one
of the veflels which lie clofe to the
fkin; as, for inftance, that which runs
up exaétly on the middle of the belly
of the haddock, cod, and other fith of

H the
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the fame fhape. This veffel is eafily
feen as it grows pretty large at its up-
per part, near the head; and if a pipe
be introduced, the whole fyftem may
be filled by its means.

It is partly owing to the eafe with
which thofe veffels may be {een, after
difcovering where their larger branches
lie, that I have not added a figure of
this fyftem in a fith. Indeed it would
be almoft impofiible to exprefs all its
parts in one figure, from the nume-
rous and intricate communications of
thofe veflels near their termination in
the common veins. But I formerly
laid before the Royal Society a haddock
with its lymphatics and blood-vef-
fels filled with coloured injetions, to
be compared with the defcription
which was printed in the Philofophi-
cal Tranfactions, Vol, tg. And thofe

that are defirous of profecuting this
fubje&t
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On the Properties of the Lymph contain=
ed in the Lymphatic Veffels, and of
that which lubricates the different ca-
wities of the Body.

ﬁ- S the fluid contained in the lym-

phatic veflels refembles water in
the circumftances of tranfparency and
want of colour, thence their firft dif-
coverers denominated thefe veflels duc-
fus aquofi, and feem to bave concluded
that the lymph was nothing but water.

This opinion fome of the fucceeding
phyfiologifts, particularly the learned
Bﬁerbmw, rendered more probable, by

fuppﬂfng
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fuppofing that there were three feries
of arteries; the fanguiferous, the feri-
ferous, and the lymphatic; and that
thofe lymphatic veflels we are now
defcribing were only veins cnrrefpond-
ing to the lymphatic arteries, to reftore
their lymph to the heart. Thence the
lymph feems to have been concluded
the thinneft part of our fluids; in which
opinion phyfiologifts were confirmed
by Leeuwenboeck’s theory, that the glo-
bules of lymph were {maller than
thofe of the f{erum, or of the red part
of the blood.

The fluids that moiften the different
cavities of the body, w7z. that of the
pfﬂ'm?zmm, pleura, pericardium, &c.
being fufpeted to be formed folely
from the condenfation of that fteam
which appears on opening an animal
juft killed, have thence been alfo confi-
dered as mere water by fome a2natomifts

H3 and
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and phyfiologifts, who were confirmed
in this opinion by obferving, that in
dropfies, where a great quantity of fluid
is let out from fuch cavities, it is com-
monly-a mere water, feldom coagula-
ting either when expofed to the air or
to heat®,

But notwithftanding the plaufibility
of all the arguments from which fuch
concluiions were made, with refpect
to thefe fluids, it will appear in the fe=-
quel, that although they be fo tranfpa-
rent in living animals, and fo watery
in dropfies, yet in animals in health
they differ fo- much from water, that
they not only coagulate when expdfed
to heat, but alfo when merely expofed
to the air; in which circumftance they
agree moft with that part of the blood

* Agreeably to this opinion, thefe dropfies are
faid to be occafioned by an increajed Jecretion, or an
impeded abforption, which fuppofis that the flu-
ids, naturally moiilening thefe cavities, are the
fame as thofc let out from them in dropfical cafes,

called
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called the coagulable lymph, as is evi-
dent from the following experiments*,

EXPERIMENT 1L

If foon after killing an apimal in
health, the abdomen, thorax, or peri-
cardium be opened ; and if a little of
the fluid that moiftens thefe cavities be
colle¢ted, which (even in cafes where
the quantity is very {fmall) may be done
by gently fcraping the furface of thefe
cavities with a wet tea-fpoon, and if
the fluid thus colle@ted be fuffered to
reft, expofed to the air, it will jelly as
the coagulable lymph of the blood
does. This is an experiment which I
have made on a confiderable number
of animals, viz. on bullocks, dogs,

* From amongft thofe who concluded thefe flu.
ids a mere water fhould be excepted M. de Haller,
—See his El. Phyf.—And Profeflor Monro fays, they
cnagulat': by cold and reft, Ob. An, and Ph, p. 68.

Hyg gcefé
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geefe and rabbits, and the refult of all
the experiments was the fame.

EXPERIMENT II

If immediately after killing an ani-
mal in health, a lymphaic veflfel be
tied up properly, and then cut out of
the body and opened, fo as to let out
the lymph into a cup and expofe it to
the air, it will jelly as the coagulable
lymph of the blood does in the fame
circumftances ; this experiment I have

likewife made feveral times on dogs,
afles and geefe.

With refpe& to that fluidd which
moiftens the celiular fubftance, or cel-
lular membrane, as it is called, I can-
not {peak with fo much precifion, fince
1t cannot bé colleéted in animals in
health ; but when we confider how
great a probability there is of the lym-

phatic

e e i
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phatic veflels abforbing that fluid, we
may f{ufpect that it is fimilar to what
moiltens the pericardium, thorax, ab-
doinen, &c, efpecially as I have re-
peatedly obferved, that the lymph re-
turning from the extremities by their
lymphatic veffels, coagulates when ex-
pofed to the air equally as the lymph
nearer the center of the body,

Since then, thofe fluids in healthy
animals coagulate fpontaneoufly on be-
ing expofed to the air, may we not
conclude that they refemble the coa-
gulable lymph of the blcod at leaft
more than they do the water, oreven
than they do the ferum, which does
not jelly on being expofed to the air?
And is it not an argument in favour of
this inference, that fuch a fluid appears
fitter for the office of lubrication than
mere water, and more fimilar to the
[fynovia, which of all fluids is the beft
adapted to that purpofe ?

But
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But although from thefe experiments
I am convinced that the lymph in thefe
cavities and veffels of an healthy ani-
mal will alwavs jelly on being expofed
to the air, yet I have likewife obferved
that the ftrength of that jelly is differ-
ent in different animals. In geele thefe
fluids jelly {ooner than in dogs; and in
the fame animals the jelly differs in
the different circumftances of health:
in moft of the dogs which I examined
the contents of the lymphatics formed
a ftrong jelly, but in a dog which I
had fed eight days with bread and wa-
ter, and that rather fparingly, the
lymph formed a very weak jelly ; and
in young geefe, thefe fluids are later
in jellying than in fuch as are full
grown, I have obferved the fame of
the fluid contained in the pericardium
and abdomen of other animals, which
fluid, whenin a fmall quantity, always

formed
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formed a ftrong jelly, but when more
copious, and the animal more feeble,
the jelly was thinner; and in dropficak
cafes, it 1s well known that the fluid
let out of thefe cavities is not obferved
to jelly on being expofed to the air,
as it does in animals in health ; but in
fome cafcs it is found to coagulate by
heat, like the ferum of the blood, and
in others it only becomes a little tur-
bid when boiled, owing to the coagu-
lable matter being in very {mall pro-
portion to the water.

Although this lymph becomes more
watery in a weak ftate of the animal,

it is lefs watery and more coagulable
in fome difeafes.

But, what is a more curious fa&, in
thofe cafes where 1 have compared the
fluid contained in the abdomen and pe-
ricardium, with that contained in their

lyma
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lympbatic veflels, of animals in differ-
ent ftates of health; I bave always
found them agree with one another in
the degree of coherence of the jelly
which they formed. For, when the
animal was in perfect health, the lymph
from the cavity of the pericardium,
abdomen and Ppleura formed a ftrong
jelly, and that in the lymphatics of the
neck and extremities was equally firm ;
When the animal was reduced, as in
the dog fed eight days on bread and
water, or when the goofe was very
young, then the jelly, formed by the
fluid collefted in thefe cavities, was
weak, and that formed by the lymph
in the lyrﬁphatic veflels was likewife
weak in the fame proportion. So that
although thefe fluids vary 'in the dif-
ferent circumfitances of health, yet they
always agree with each cther.

- Thefe fluids, likewife, as we have
before obferved, befides agreeing with
Ol
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one another, approach to the nature of
the coagulable lymph of the blood in
the circumflance of coagulating when
expofed to the air, but they differ from
it in the time neceflary for that coa-
gulation. In dogs that were feeming-
1y in perfect health, whofe blood, and
whofe lymph were let out of their vef=
fels at the fame time, the lymph was
found to be much later in cnagulatiﬂg
than the blood. The time which the
PBlood requires for its coag’nlatmn is
-about feven minutes after expofition
to the air, but the lymph let out from
the lymphatic veflels of ‘the fame ani-
mals, was found to require half an hour,
-ror more, for its coagalation. ‘And al-
though the blood coagulates. fooneft in
the weak animals, yet the contents of
.the lymphatic veflels, or the fluids in
thefe cavities do not, but feem latér in
jellying in proportion as the animal is
reduced,
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reduced, or as they become more wa=
tery.

Moreover, the coagulable lymph of
the blood and the lymph of the lym-
phatic veflels, not only difter from one
another in the time which they re«
quire for their coagulation when ex-
pofed to the air, but alfo they differ
more evidently in the time required
for their coagulation in the body when
merely at reft without being expofed
to air. As, for inftance, in a dog kil-
led whilft in health, and whofe veins
and lymphatic veflels were tied up
immediately after his death, the blood
in the veins was completely jellied in
fix hours, but the lymph in the lym-
phatic veffels 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 expofed to
the air.

There
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There is another change of thelymph
very evident befides thofe already men-
tioned, for, it not only is varied from
the natural ftate to the more watery,
but alfo from the natural to the more
vifcid or coagulable; inftances of which
occur 1n thofe inflammatory crufts
that are found, 1n fome difeafes, to co-
ver the different parts of the body.
Thus, the outfide of the heart, and
the infide of the pericardium are fome-
times covered with ‘a cruft as tough as
the fize in pleuritic blood, and the fur-
face underneath has marks of inflam-
mation, but is not ulcerated. Proba-
bly, therefore, 1t is the inflammation
which produces that change, or which
makes the exhalant arteries fecrete a
lymph with fuch an encreafed difpofi-
tion to coagulate. Add to this, that
the change which inflammation thus
feems to produce is juft the oppofite

1o
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to that produced by the dropfy, for in
the dropfy the fluid is fecreted with an

extraordinary quantity of water and
too little coagulable matter; but in
inflammations the fluid is fecreted with
a greater proportion of coagulable mat-
ter, and with lefs water; and in fome
inftances it feems to be a pure coagu-
lable lymph, either unchanged by the
exhalants, and then coagulating gra-
dually on being at reft, as the coagu-
lable lymph is found to do in the veins
that are tied*; or elfe the exhalant vef-
fels have the power of changing its
properties, fo as to make it coagulate
in an inftant after being fecreted. And
this fuppofition of the exhalants having
a power of changing the properties of
the lymph, is rendered probable from
the following confideration, wzz. that
it is fometimes found coagulated in the
inner furface of the heart, forming a

¥ See Exp. Inquiries, Part 1ft. Pag. 23,
cruft
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cruft, fimilar to what we fo often
fee on the outfide. Now as there is
a conftant current of blood through
the heart, unlefs the lymph forming
‘that cruft bad coagulated inftantly on
being fecreted, it muft have been wafh-
ed off by the blood. One of the clear-
eft inftances of this was obferved by
Sir John Pringle, who has given me
leave to tranfcribe. from his notes the
following circumftances of the cafe.

¢« Mr, J—-—, who had for fome
time been f{ubject to palpitations of
the heart, and who (perhaps from
another caufe) happened to die apo-
pleétic, was carefully opened afterdeath,
~and two ounces of water were found
in the ventricles of the brain..=

¢ The heart was large, and adhered
in fome places to the pericardium
jn {uch a manner as parts adhere
I from
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from recent inflammation, that is by
an exudation of coagulable lymph. In
the pericardium was found a {mall
quantity of bloody ferum, of a dark
brownifh caft. There were marks of
inflammation on the furface of the
heart, and fome part of the coronary
artery was offified. In the right ven-
tricle, and inthe pulmonary artery was a
Jarge concretion of the kind errone-
oufly fuppofed a polypus, the upper
part being white and fizy, whilft the
lower had only the appearance of a
dark ccloured congealed blood : It was
obvious that this concretion was form-
ed after death. On the external f{ur-
face of the left ventricle, near the fep-
tum, was a tumor, which, on being
cut into, was found to contain above
half a fpoonful of a dark, reddith co-
loured matter of the confiftence of
pus, nor was there any doubt of its -

being
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being produced by fuppuration. This
abcefs would have broken into the left
ventricle had not the opening through
the feptum been covered and fhut up,
on the fide next that ventricle, by a
cruft, or polypus, of the fhape, and
about the fize of half a large pigeon’s
egg, divided long-ways, fo that the
flat fide lay towards the mouth of the
abcefs, whilft the convex fide was turn-
ed towards the ventricle and occupied
a fpace in it. This, adds Sir John
Pringle, was a true polypus; it cut
tough or like the coagulated blood of
aneuryfms of old ftanding, nor was
there any doubt, from its appearance,
of its having exifted there for a confi-
derable time.”’

Now this cruft or polypus, lying
over an inflamed furface, had proba-
bly been formed by a fecretion of
the lymph from the inflamed veflels;

k2 and
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and being formed in the cavity of the
heart where there was a conftant cur-"
rent of blood, the lymph of which it
was compofed, muft, I think, have coa-
gulated inftantly on being fecreted from
the veflels, otherwife it would have’
been wathed off with the current ; and
as the coagulable lymph is not na-
turally difpofed to coagulate fo inftan-
taneoufly, it is probable that the dif-
eafed veflels here poflefled the power
of producing that change; and there-
fore, thatas in dropfical habits, where
the veffcls aé weakly, the fluids exhaled
are of a watery tenuity; fo in inflam-
matory cafes, where the veffels a&
ftrongly, thofe fecreted fluids, in con-
fequence of that ftrong action, acquire
a more vifcid and a more coagulable
nature.

And moreover, as it appears that the
propertics of the lymph exhaled upon
_ {ur-
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furfaces, and into cavities, differ fo
widely in différent circumitances, 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 pafling through inflamed vefls,
The cavities of the pleura, pericardium,
&c. are fometimes obferved to contain
confiderable quantities of pus without
the lealt mark of ulceration. Iuftances
of which I have feen. In one patient
I found three pints of pure pus in the
pericardium, without any -ulcer either
on that membrane, or on the heart. In
another, the cavity of the plura of
the right fide was diftended with a pus
that {melt more like Whﬁ}’ than a pu=
trid fluid, and the lungs were com-
prefled into a very fmall compafs ; bat
there was no appearance of ulcer or
erofion, either on thefe organs or on
the pleura, but only under the pus was

I3 a thin
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a thin cruft of coagulable lymph. 1In
fuch cafes it is manifeft the pus muft
have been formed from the fluids;
and as the exhalant vefiels at 'one time
appear to fecrete a mere water; at
another a coagulable lymph ; and in a
third (when a little inflamed) they fe-
crete that lymph fo vifcid, and change
its properties fo much as to make it
coagulate inftantly on being fecreted ;
fo in like manner they may fometimes,
when more inflamed, have the power
of converting the lymph into pus:
and, according to the kind and de-
gree of the inflammation, the pws may
vary from the bland, vifcid, and inodo-
rous nature, to that of the moft thin
and feetid fanies found in phagedenic
and cancerous ulcers. And, if pusin
thefe cafes is produced merely by a
fecretion, fo likewife, it would feem
probable, that even in abcefles, where
there is 2 lofs of fubftance, it is not
the
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the melting down of the folids that
gives rife to the pus, but the pus be-
ing fecreted into the cellular membrane
fromits preflure, and from other caufes,
deadens the folids and then difiolves
them, which is confirmed by obferv-
ing, that even a piece of frefh meat, if
put into an ulcer and covered up, is
foon deftroyed or melted down by the
pus, which is thereby rendered more fee-
tid. And this opinion, that pus is made
bya fecretion, is ftrengthened by obferv-
ing that in its pure ftate it is full of
globules ; in which circumftance it
agrees with milk, which is produced
by a fecretion, and not by 2 fermen-
tion*,

Upon the whole then it appears,
that the lymph contained in the lym-
phatic veflels, and the fluids which
moiften the different cavities of the bo-

® See Profeflor Morgan’s ingenious Differtatiog,
de Puopoefi,

g dy,
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dy, as the pleura, peritoneum, &e.
inftead 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 f{pecies, or
are compofed of a mixture of that
lymph with water, that the propor-
tions of that mixture vary from the
dropfical habit, where the coagulable
lymph is in a {fmall, and the water in
a great proportion, up to the rheuma-
tic or inflammatory habit, where the
lymph abounds, and the water is in lefs
proportion; and that in fome cafes,
the lymph, in pafling through inflamed
veflels, is even converted into pus.

C.H. AP,
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SagRRLITARAR LA AQAMALRANR

C' AP VHL

Of the Manner in which the Lﬁﬂpb 78
Jecreted into the cavities, for their. lu=
brication, '

AVING in the preceding chap~

ter {poken of the properties’ of’

the lymph moiftening the different ca-
vities of the bedy, I fhall in this con=
fider the manner in which that lymph

is formed, or fecreted from the mafs
of blood. !

The moft generally reccived opinions
concerning this fecretion have been,
that it was performed either by finall
exhalant arterics, or elfe by pores on

the
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the fides of the vefiels, which pores
were believed to be organized.

But thefe opinions have been con-
troverted by a celebrated anatomift¥,
who has endeavoured to prove that this
fecretion was not performed by exha-
lant arteries, or an effe® of what is
properly called organii'zat'ien, but mere-
ly by the thinner or more watery parts
of the blood, filtrating or tranfuding
through the inorganized interftices be-
tween the fibres of our veflels and
membranes: f{o that, according to this
idea, the fibres of our veflels were
clofe enough to retain the férum, or
the red globules, but not clofe enough
to prevent the water oozing out as
through a fieve, and the arguments
with which this do&rine is fupported,
are as follow :

# Dr. Hunter,
Firkk,
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Firft, The ready tranfudation of wa-
tery and other inje&ions 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 coagulable lymph,
but when that lymph is jellied, he con-
cludes the blood is thereby made thin-
ner, and therefore more capable of
oozing through the inorganized inter-
{tices, by which it could not pafs be-
fore. |

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 gall-bladder tinged with this fluid*.

Such are the arguments brought in
favour of tranfudation ; but on a care-

* See Dr. Hunter’s Medical Commentarics,
Part 1ft. p. 40,

ful
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ful examination, they are not fo fa-
tisfattory as thofe which may be pro-
duced in defence of the opinion that
thefe {ecretions are by organized paf-

fages, as I think will appear from the
following obfervations.

Firft, Although fluids do tranfude
on being injected into the vefiels of the
dead body, yet we muft not thence
conclude that a fimilar effeét would
certainly take place in the living, for

it is probable, that ¢ our fibres and
¢¢ yeflels have a degree of tenfion which
¢¢ they may lofe with life.” Befides,
if tranfudation took place in the liv-
ing body, it would feem to defeat the

principal purpofe for which the blood-
veflels were made, that is, the con-
taining and conveying the fluids; and
upon drinking a greater quantity than
ordinary of watery liquors, inftead of
the liquors being carried to the kid-

neys
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neys or other emunc¢tories, and thereby
thrown out of the body as a redun-
dancy, they would efcape into the cel=

lular membrane and cccafion an aﬂqﬁ-
agrca. That this would be the cafe

will appear the more probable, when
it is confidered how {mall the fibres
of our blood-veflels muft be, and there-
fore what millions of pores (did they
exift) the water would be expofed to
from its entrance into the ftomach, and
its paffage through the laceals, the
thoracic dué&, the veins, the heart, the
lungs and the arteries, before it reached
the kidneys. So that were we in
imagination to follow a drop of thefe
liquors, according to the idea of tran-
fudation, we fhould find it, firft leaking
through the ftomach or through a
lacteal, then being abforbed, then ef-
caping a fecond time, and being again
abforbed, &c. an idea by no means
confiftent with what we know of the

works
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works of nature, who, as a learned and
ingenious author fays of her, < Operam
“ fuam non ludit, neque quod altum cff
““ agit denuo*,” It is more probable
therefore, that as the blood-veflels are
made to contain and convey the fluids,
nature has taken care to conftru& them
properly to prevent this purpofe being
defeated.

Secondly, To fuppofe that the fluids
which moiften the different cavities of
the body, as the pericardium, pleura,
peritoneum, tunica wvaginals, &c. get
into thefe cavities merely by tranfuda-
tion, is to {uppofe, not only that the
fmall veiiels in conta@& with thefe mem-
branes have inorganized pores, but
alfo that thefe membranes themfelves
have the fame juft oppofite to thofe of
the veflels. Now if we admit inorga-
nized pores at one part of thofe mem-
branes, we muft admit them in all parts,

» Dr- G]. iﬂ-ﬁn-
and
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and in the fame degree: But as
the blood-veflels are circular, and
touch thofe membranes only by a
fmall part of the circle, the parts
touched by the veffels muft be
{maller than the interftices between
the veffels, and the lymph muft have
fewer chances in favour of its iﬂaking
from the veflels into the cavities, than
of its oozing again from thefe ca-
vities into the interftices between the
veflels or into the cellular membrane ;
fo that, if thefe membranes ad-
mitted of tran{udation, there would be
no fuch thing as a partial dropfy, for
the water would run out at one part of
the pleura, pericardium, peritoneum, &c,
as faft as it ran in by the other, and an
anafarca would always accompany an
afcites; which not being a fa& leads us
to believe, that thofe membranes do not
admit of tran{udation in living bodies,
and that the fluids get into them not

by
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by inorganical, but by organized paf-
fages. -

Thirdly, To prove more fatisfato-
rily that thefe fluids are not filtrated
from the blood merely by inorganical
tranfudation, let us recolle&t the ex-
periments related in the laft chapter
concerning the properties of thofe flu-
ids, which we found varied in differ-
ent circumftances of health. For,
in inflammatory affections of the parts
from which they were fecreted, they
afflumed the appearance of the coagula-
ble 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 water, without the property of
coagulation. Now if thefe fluids be
fo variable in their properties, it is
manifet that the paflages {ecreting
them cannot be always unalterably the
| fame,
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{ame, or inorganized; fince at one time
we find them fecreting one fluid, and
at another time fecreting another; ef-
pecially as we fometimes find them fe-
creting a fluid very different from the
blood, viz. pus. Which pus being found
in ‘cavities without any ulcer or ero-
fion, we muft conclude it formed by
fomething more than a mere filtration ;
for we cannot {uppofe there fhould be
filtrated from the blood a fiuid that
was not ‘in it. And if pus, which pafles
from the fame pores, can only be ac-
counted for by fuppofing thefe pores to
be organical, in like manner is it not
probable, that the fecretion of the na-
tural lymnph'is not a ftraining through
inorganical, but through organized paf-

{ages ?

Laftly. It has been brought as an
argument in favour of tranfudation in
the living body, that blood tranfudes

o K after
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after death, and this has been explain~
ed on the fuppofition that the blood
was thicker before the coagulation of
the lymph. Which fuppofition appears
ill-founded, when we fpeak of the liv-
ing body ; for in former experiments*
we  have obferved that this lymph,
frequently at lealt, rather thins than
thickens the bleod. If therefore the
blood tranfudes in the dead and not in
the living body, we fhould rather at-
tribute it to a change in the veffels
than in the blood, as is probable from
a careful examination of that very fact
which has been brought as the prin-
cipal argument in favour of tranfuda-
tion, viz. the parts adjacent to the gall-
bladder being tinged with bile; for
any one who will take the trouble of
ftanding by a butcher, whilft he kills
a fheep, will find, contrary to that
gentleman’s  conclufion, that upon

* See Exp, Inquiries, Part ;ft,

onening
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opening the animal immediately there
is no appearance of the gall having
tranfuded, for none of the parts fur=-
rounding 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 haye
tinged the neighbouring parts; as is the
cafe in the human body by the time
that we infpect it. |

Since then the gall bladder fo rea-
dily allows of tranfudation after death,
and not during life, is it not probable
that there 1s in our membranes and our
blood-veflels a degree of tenfion, or a
power of preventing the fluids oozing

out of them, which power is loft with
life ¢

Upon the whole then it appears, that
the interfticial lymph, or the fluid
which moiftens the different cavities

K 2 of
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of the body, being different from mere
water, cannot be produced fimply by
tranfudation through inorganical in-
terftices ; but that there are fmall ex-
halant arteries, or organized paflages,
which not only tranfmit it from the
blood, but change its properties, and
adapt it to the office of lubrication,
and likewife make it afflume very dif-
ferent appearances in different circums
ftances of health,

CHAP.
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e¥osociocfoctocociocieciiocfiosforfocfootocfocfosiociotiio ofocks

G B RSTR ARG

An Examination of the Opinion, whether
the common Veins do the Office of Ab-

forption.

S there is a fecretion upon the
different furfaces, and into the
different cavities of the bodyv for the
purpofes of the conftitution, fo there
is likewife an inhalation or an abforp-
tion. For example; If food be taken
into the ftomach and inteftines, it is
there digefted, and being converted
into chyle, it is in that form taken in-
to the blood-veflels. If garlick be ap-
plied to the fkin it gets into the body,
and is {melt in the breath with as much
K3 certalnty
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certainty as when taken into the fto-
mach, where its juices are abforbed by
the lateals. 8o, likewife, terebinthi-
nate medicines applied to the fkin are
{foon {melt in the urine; and cantha-
rides in a blifter. affe¢t the urinary paf-
{ages,

In the fame manner fluids are taken
from different cavitiesof thebodyintothe
vafcular fyltem. Thus the water of
an afcites and an “enafarca are occafion-
ally taken up and carried by the blood-
veflels to the inteftines and kidnies,
and evacuated by ftocl 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
paflages. So alfo fluids Injected into
cavities, as that of the cheft or the
belly of living animals foen find their
way into the blood-vefiels. Thefe

circumitances
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circumitances are admitted by anatomifts
amongft the unqueftionable faéts of

phyfiology.

Nor do anatomifts differ in their opi-
nions about the mode in which thefe
fluids are taken up, for it i1s univer-
fally allowed to be by abforption, or
that there are {mall orifices adapted
to imbibe them ; the only queftion is,
what the veflels are to which thefe
orifices belong, whether, to the lym-
phatic {yftem, or to the common veins.

That the common veins did the of-
fice of abforbing both the chyle and
the lymph, was the opinion of ana-
tomifts before Afellius difcovered the
laé&teals ; but after his time few doubts
were entertained of the laéeals abforb-
ing, at leaft, a part of that fluid. Bat
moft anatomifts have been fo tenacious
of the old opinion as ftill to believe,

that the veins partly performed that
K4 office,
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office, or abforbed fome of the chyle
and carried it to the liver. J

As to the abforption of the lymph;
thcy have been ftill more pofitive of
its being performed by the common
veins; nay even after the difcovery of
the lymphatic veflels it occurred but
to few, that thefe veflels contributed
in the leaft to this abforption. And
no wonder, fince, beflides the refpect
for the contrary opinion, becaufe it
was tran{mitted from antiquity, ana-
tomifts thought themfelves poffefied of
many ftrong arguments in favour of
the common veins performing abforp-
tion; and, as thefe arguments ftill con-
tinue to have weicht with fome mo-
dern phyfiologifts, we fhall make a
particular examination of them in this
chapter,

Firft. That the common veins arife
from cavities, efpecially in the intef-
tines,



Of the Lymphatic Syftem. 137

tines, and do the office of abforption,
is thought probable from injections
into thefe veins in dead bodies having
fometimes paffed into thofe cavities,
even in cafes where but little force
was ufed. 'This is a circamftance
which has occurred in the experiments
of the moft eminent anatomifts, both
of the paft and of the prefent age, fo
that there 1s no fa¢t in anatomy in
favour of which more refpectable au-
thorities might be produced. And yet
whoever has made numerous experi-
ments with injections, muftbe convinced
how eafy it is to be deceived by them
in this matter. For the veins in dead
bodies being eafily ruptured, whenever’
we fee injections get from them into
cavities, we have reafon to doubt whe-
ther thefe injections had pafled by na-
tural paffages or by laceraticn of the
{mall veffels; and whoever will exa-
mine the authorities that have been

quoted
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quoted in defence of this fa&, will find
thatanequaldegreeofcredithasbeengiven
to experiments made with fuch coarfe
materials as no experienced injecter
will now believe could pafs through
fuch {mall orifices ¥, as to thofe in-
jections which from their fubtilty
leave the point more doubtful. Be-
fides, as we found in the former chap-
ter, {uch changes are produced upon
animal bodies by death, that mem-
branes, which during life had been fo
tenfe as to prevent tranfudation, after
death were {o much altered, that in
the gall-biadder, for example, they
allowed the vifcid bile to pafs.

* For example, Dr, Hales’s injection of tallow,
scdin and turpentine varnifh; which being injected,
a part of the vermi‘lion got into’ the bowels, ala
though no greater force wus ufed than that with
which the blood circulates in he living body : but
then it is probable that the veflels are weaker in
t+hz dead than in the living animal,

to
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Does it not therefore become doubtful,
when an anatomift injeéts a cavity from
a vein, whether (although he caufe no
rupture) he may not feparate the fibres
alreadyrelaxed by death, in fuch a man-
ner as to imitate this tranfudation? And
if one anatomift has been mifled when
he concluded tranfudation took place
in the living body, becaufe he found
itin the dead body, fo may they like-
wife, who have concluded veins arofe
from cavities in the living becaufe they
had been able to pufh injeCions into
fuch cavities in the dead body. It
muft, therefore, I think, be allowed

that fuch experiments are at the beft
equivocal,

Another argument ufed in favour of
veins arifing from cavities, particular-
ly from the inteftines, is that fome
anatomifts have affirmed that they have
feen white chyle in ‘the blood taken

from
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from the mefenteric veins. But this

argument will appear very inconclufive,
when the reader recolle&s, that the fe-
rum of the blood let out from the veins
of the arm is fometimes white, which
muft arife from fome other caufe than
thefe veins abforbing chyle, And,
therefore, if that appcarancc in the
brachial veins, can be otherwife ac-
counted for, than by abforption, we are
left in doubt whether in thofe inftances,
where anatomifts obferved fuch a fluid
in the veins of the mefentery, it had
been owing, not to thofe veins abforb-
ing 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 fup=
port of abforption by the common

* Inftances of which may be feen in the firft
Part of thefe Exp. Inquiries.

Yeins,
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veins is taken from the ftruure of
the penis, whofe veins arife from its
cells ; which cells, however, are now
allowed to be particular organizations,
and very different from thofe of the
cellular membrane, and the bloed 1s
believed not to be abforbed, but
to be impelled from thefe cells into
thofe veins; and the argument is now
given up even by fome of thofe who
were once the moft {flrenuous in its
favour*— It need not therefore be here
dwelt upon.

Ligatures, or compreflion on the
large veins, have been confidered as
furnithing a fourth argument in favour
of thefe veins arifing from cavities,
and doing the office of abforption.
Thus the f{welling of the legs in preg-
nant women, and in cafes where tue

# See Profeflor Monro’s State of Fadls,
mors



142 Of the Lymptatic Syfem.

mors have been feen near the veins,
has been explained from the wferus
in the one cafe, and the tumors in the
other, occafioning fuch compreffion, as
to prevent the return of the venous
blood. But there are two circum-
ftances which make this argument far
from being fatisfaory. — Firft, the
lymphatic veflels run near fuch veins,
and it is doubtful whether the lymph
may not be retained in the limbs more
by the compreffion of thefe vefiels,
than by that of the veins. Secondly,
The compreflion of a vein, may, by
ftopping the return of the blood, not
only diftend the {mall veins, but the
fmall arteries, and the e*{halants may
be o dilated, or fo ftimulated, ‘as to fe-
crete more fluid than they did naturally.
‘In this ‘way, perhaps, the 'ligature
which Dr. Lower made on the céva in-
Jerior of a dog occafioned the afcizes*.

® De corde, cap. 2, p. 122.

An
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An experiment which I have repeated,
but my fubjet did notlive folong as his,
for mine died in half an hour, and had
only a very little water in the gbdomen.

Loawer has related another experiment
which has frccjuent]y been quoted by
writers on ‘the dropfy; thatis,” where
he tied the jugular veins of a dog, and
‘the dog’s head became dropfical. Now
‘were this an experiment ‘which always
{ucceeded it would be more decifive,
for when the whole cava was tied, no
part of the blood b:‘:mg able to return,
all the vefiels below, not only the {mall
yeins, but the fmall arteries, muft have
beenextremelvdiftended. Whereasin'this
experiment no fuch thing would take
place, becaufe the jugular veins fo fre=
quently communicate with other veflels,
that there would flill bea regrefsallowed
totheblood: Ifthe neck thereforebecame
eedemitous, it would appear more like~

ly
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ly to have been occafioned by the k-
gature on the veins, But what
fhews that there muft have been
fome fallacy 1in Lower’s experiment,
1s, that thefe veins have fince been
frequently tied without an @dema be-
ing produced, or any figns of extra-

vafated lymph. Thus, in not one of
the experiments which I made on thefe
veins in living dogs (as related in the
firft part of thefe Experimental Inqui-
ries) was this effet ever produced:
And Bard_ri Van Swicten tied up both
the jugular veins, and though he kept
the dog four days afterwards, did not
obferve him any way  incommoded*,.
In one dog I even cut out both the
external jugulars, and, kept him
near a twelvemonth  without ob-=
ferving the leaft {ymptom of dropfy.
I thould therefore fuppofe, that in Lew-

% Comment in Boer, Aph, § 170, P 266,

er's
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er's experiment, not only the veins,
but the lymphatic veflels which lie
near..them had been tied ; in which
cafe (the lymphatics: would ' burft and
occafion thefe fymptoms. But in-my
experiment I took care to feparate the
vein from the lymphatics. |

- Thefe arguments, therefore, in favour
of abforption bemg performed by the
common veins, which are brought
from experiments where ligatures were
‘made on la'rgé" veflels, feem likewile
to be liable to fallacy.

A fifth argument is taken from the
fitucture of ‘the placenta, where it has
been concluded there are no lympha-
tics 3. and yet there muft be abforption,
and not a communication of the veflels;
neither of “which arguments are deci-

L o iye;
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five. For, there may be lymphatics in
the placenta, though not yet difcover-
ed. Or there may be {fmall veflels paf-
fing from the mother to the fartus,
though not yet injected. -

A fixth argument is furnithed by the
experiments of fome authors, in which
experiments it is affirmed, that fluids
inje&ted  into the inteftines were
foon afterwards difcovered in their
mefenteric veins. - -The -experiment
related by the ingenious Kaww Bo-
erbaave, has been the moft depend-
ed upon in this matter*. In which
experiment, ' water was- injected into
the inteftines, and thofe inteftines be-
ing ccmpreiﬂ:d, the water was after-
wards obferved to run from the veins;
but that fome fallacy had crept into
this experiment is now probable, from

* See de Perlpir, § 469, 470, 471,

1ts
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its having been repeated feveral times
in a.very fatisfaCtory maaner®,. with-
_out being attended with the like fuc-
cefs. The learned M. de Haller, in-
deed, in comparing thefe arguments,
{ays, that in fuch cafes where autho-
rity - feems to. ballance authority, he
chufes rather to adopt the opinions of
thole who affirm, than of thofe who
deny the {act. For, as he obferves, this
experiment may eafily fail of fuccefs;
but if it has ever fucceeded, we fhall
not eahly find another way of ac-
counting for it, except by allow-
ing  that thefe veins open into the
inteftinest.  But with due deference
to the opinion of this excelient au-
thor, Kauw Boerbaave's experiment is
not fo conclufive as thofe aliuded
to above; for in his, the dog was

® Dr. Hunter's Medical Comm, Ch. v.
1+ Elem, Phyf, L. 24, S. 2, § vi.

L 2 opened
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opened immediately after death, and
water being inje¢ted into his fto-
mach, that water was feen firft to di-
lute the blood, then to wath it from the
vena portarum, and the experiment was
continued a confiderable time by means
of prefling the ftomach, which preflure
furnithes a ftrong prefumption that the
water did not get into the veins by
abforption but by a laceration, efpecially
as the experiment continued to fuce
ceed for {ome hours after death ;
whereas abforption always ceafes long
- within the firt hour®. This argument,
therefore, which has been confidered as
fo ftrong in favour of abforption by the
commen veins, is liable to objeQions.

% K. Beerhaave’s words (after mentioning that
the blood was wafhed out by the wound made in
the auricle of the heart) are as follow: ¢ Tandem
¢¢ pura aqua tzdiofo labore per boras, lenifime
¢ jrmittere aquam & premere ventriculum con-
¢ tinuavi donec pallerent omnia vafa fanguine or-
& bata perreforptam aguam’’==Sce de Perfpir, § 470.

And
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And laftly, A feventh argument ufed
in favour of common veins abforbing,
was, that many animals were deftitute
of any other veflels which could do
that office. This was fuppofed to be
the cafe with birds, fith, and amphi-
bious animals; all of which fome
anatomifts did not hefitate to affirm
muft want every part of the lymphatic
{yftem, and with great appearance of
reafon ; fince in the fmalleft quadruped
they could eafily find either lateals or
lymphatic glands upon the mefentery,
but in the largeft bird, or fifh, neither

lacteal veflel, nor conglobate gland
could be feen. And if thefe animals
(faid they) be without the lymphatic
{yftem, abforption in them muft be
performed by other veflels, viz. the
common veins; and if in them the
common veins can do the office of ab-
forption, why fhould not they like-

L3 wife
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wife perform it in the human body,
where fuch veins equally exift*? But
this argument is overthrown by the

lymphatic fyftem being now difcovered
in all thele animals.

Such are the arguments produced
in favour of the common veins doing
the office of abforption, a doétrine
which has lately been efpoufed by
that excellent anatomift, Dr. Meckel,
to whofe obfervations, thbugh' ag’rceingh
with fome already mentioned, it may

be neceﬂhry to pay a particul'ar atten-
tion.

Dr. Meckel’s conclufions in favour of
this doltrine, are made entirely from
injetions in dead bodies. For, having
filled the common veins by injeting

¥ See Prof. Monro’s Obf..Anat. Phyf. p. 57 —

Dr. Haller’s Elem, Phyf, L. 24, Sect 2, § 3, p. 66
and 67. \

mercury
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mercury into the lymphatic ‘glands,
into the excretory dults of the breafts,
into the wveficula feminalis, into the he-
patic duéts, and into the urinary
bladder; he concludes, that the veins
open into thefe parts in the living bo-
dy to abforb from them®*.—A conclu-
fion which is already proved to be lia-
ble to confiderable objections, as we
never can be fure whether our injec=-
tion, in getting from thele cavities in=
to fuch veins, had gone by a natural,
or by a forced paflage. Dr. Meckel does
indeed mention, that there were no
marks of an extravafation in his experi-
ments — Perhaps it might have been
too {mall for obfervation. Nay, we
have even reafon to believe, that as the
fmall veflels of the human body are
very clofe to one another, our injection
may fometimes burft from one into

* Sce his Nova Experimenta & Qbfervationes,
Berol. 17724

L 4 another
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another lying in conta& with it, without
diftending the cellular membrane which
liesbetween them. A circumftance which
I have feen happen even on the mefen-
teryof a turtle, where upon injecting the
lacteals I have more than once made
the mercury pafs into the c:omméri,
veins ; but in all thefe cafes, on a care=
ful examination, I found it was by rup-
ture, as could readily be dif’cinguifhcd
in this animal, whofe melentery is ex-
tremely thin and traniparenh And
that it aQually was fo, and not by a na-
tural paffage, muft be evident to every
anatomiit, who confiders that this is
an experiment which does not nlwujs
fucceed on the mefentcry of the tur-
tle, where, 1f there were natural paf—
fages, or if the lalteals opened intlo
the veins, the mercury would proba-
bly run with great faclity.

And
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And the very fame circumftance
which Dr, Meckel has obferved of a
lymphatic gland, has happened to me
fome times on injecting thefe glands in
difeafed cafes ; that is, I have filled the
common veins, and in fome inftances,
where I looked for it, I could diftine
guifh 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 obfcure one. I fhould
thence {ufpec, that in Dr. Meckel's ex~
periment, where he filled the common
veins by injecting into the lym-
phatic veflels of a difeafed gland,
a fimilar deception had- taken place;
efpecially as the force applied was con-
fiderable, he having ufed a column of
mercury cighteen inches high.

And the fuppofition of the red veins
opening into a lymphatic gland, ap-
pears improbable from an obfervation
concerning the ftructure of the glands,

for
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for which we are indebted to Dr. Mec-
kel himfclf, viz. that they are made
of a convoluted lymphatic veflel*. Now
to {uppofe a lymphatic, which isa vef-
fel given to abforb, thould itfelf, even
when convoluted, have a common vein
opening into it for abforption from
its cavity, is not, Ithink, confiftent with
what we know of nature’s operations,
who 'to repeat the words of G/ijffon,
“ Operam fuam non ludit, neque quod
¢ qltum ef}, agit denuo.”

Similar objections might be made t6
the other experiments related by this

very ingenious author; but enough
T think has been faid to fhew how

cautious we fhould be in making
conclufions, with refpe& to the paf-
fages of the living body, from ex-

% Epift. ad Hallerum,

perimen



OF the Lymphatic Syffem. 135’
periments njédc ‘on’ the dead, “where
from thé wedknefs of the 'veffels, and
other circumftances, we are {o liable’
to be deceived*®. - ' e

Thus, on taking a review of the
do&rine, that the common veins are the
inftruments of abforption, that doétrine

appears to have no other fupport than
refpect for the authority of our predecef-
fors, for all the arguments in its favour

* Dr, Hunter and Dr. Monro found in their ex-
periments, that injections readily burft from the
arteries into the Jymphatic veflels, by the interven-
tion of the cellular membrane; thefe experiments
they at firft confidered (as Dr. Mecke! does his) as
proofs of their having filled the natural paflages;
but more careful obfervat'ons feem to have now
convinced the former of thefe gentlemen that fuch
conclufions are fallacious, and he now thinks that
the injetion may have burft into the fides of the
lymphatic veflel, See his Medical Commentarics,
P- 57

it
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C . .H AP X..

On the Ufe of the Lymphatic Syftem.

HIS fyftem, in all animals, we

have found, confifts of a trunk or
thoracic du&, and of two extremfties.
~namely, the lacteals and the lymphatic
veflfels, The la&eals can be traced
from the thoracic duct to the inteftines,
through coats of which they pafs, and
open into their cavities by patulous.
orifices, in order to abforb the chyle
and to tran{mit it through the thoracic
du& to the blood-vefiels. That this
is their ufe, has never been queflioned,
fince the firft difcovery of thofe vel-
fels,
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fels, from its always admitting of eafy
demonftration, that is, by giving an
animal milk, and then opening him
'a few hours after, in which cafe the
fame fluid that is feen in his inteftines
can likewife be feen to have got into
his lacteals—a fatisfactory proof of the
la&eals beginning from the inteftines.

After thus being convinced, that the
ufe of one branch qf the {yftem is to
‘abforb, we cannot at firft ﬁght but
‘wonder, that any anatomift thould have
“hefitated to attribute a fimilar office
to the other. Neverthelels fome 'a'na-
“tomifts have been led to afcribe to the
lymphatics a very different ufe to what
“they found the lateals pcrfbfm, parti-
“cularly fince the time thar. Nuck firft
"madfﬁ his experiments, in which he
“thought he injeGed thefe lymphatic
“veilels from the arteries, and 'thcrefbre
concluded that they had no other ufe

than
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than as’ correfpondent veins to return
the lymph from fuch arteries as were
too {mall to admit the red blood, or
the ferum.: And.in:this opinion’ana-
tomifts were confirmed by the theories
of Leeuwenhoeck and. of Beerbaave, con-
cerning the. gradation in the feries jof
the globules of our fluids, and of the
fizes of the veflels deftined to convey
them; thence the L:i_dc-;a of the lympha-
tic veflels being {mall veins continued
from arteries became fo general amongit

phyfiologifts. - e

But alihouUh this'idea was fo -CDH:I-
monlyreceived,yet there were fome phyﬁ-
olaglﬁs whoreafoned betteronthefubje&;
andamongft the firft of thefe was G/ /fon,
who, in a book publithed the very year
-after. that in which Bartholin wrote up-
on the lymphatics, attributes to thofe

veflels the office of carrying back to
| the
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.the blood-veflels the lymph which had
lubricated the cavities of the body*,

M. Noguez likewife, in a chapter
.where he mentions the name of Dr.
G/iffon, fpeaks of the ufe of the lym-
phatics, as follows: ¢ Ils reportent la
-« lymphe dans les' vaiffeaux fanguins
¢¢. ou dans les veins, il y en a dans toutes
¢ les parties du corps, ils repompent
‘«¢ ]a matiere lymphatique qui s’evacué
“¢ par les arteres, on peut les nommer
¢¢ conduits abforbans;” and again in
another place, he fays, ils recoivent
¢ la lymphe fubtile qui f¢ repand fur
¢ la furface de toutes les parties, et
¢« dans les differentes cavitez du corps,
¢ ils la reportent au fangt.

Hambergerus alfo feems to have had
this idea of their office, for he_ fays,

¥ de Hepate, Cap. XLV, edit, Lond. 1654.
+ Anatomie de 'Homme, 2d Edit. Cap. viii.
il
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*¢ ex omnis generis -cavo, humidam li=
¢ quidum vehente, five fitarteria, five
‘s vas fecernens, vel excretorium, vel

aliis ufibus deftinatum, vafa lym-
phatica oriuntur¥®.,”

- P

b Frederic. Hoffman, has been ftill
| more explicit on-this fubjeét, and has
exprefled the dodtrine of the lymphatics
: being abforbents very completely, in his
Medic. Ration. fyftem, lib. 1, {eé. 2,
cap. 3; where he fays,

¢¢ § 2. Duplex eft origo vaforum
¢ lymphaticorum, - quaedam ex ipfis
L arteriis prodeunt,. alia ex porofa &
¢ _cellulofa partium. fubftantia nafcun-
t¢ tur, |

¢ § 4. Lymphatica, quz ex partium
¢ f{ubftantia oriuntur, aquofi fucci nu-

* tritii partem reforbent, ac revehunt
¢« ad cor.

# Phyfiol. Med. § 469.
M § 71- RE"‘
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¢¢ § 7. Revehunt vero omnia lymphds
¢ tica ex univerfo corpore lympham
¢¢ {fuam ad capfulam lumbarem & chy-
¢ liferum duétum,inquam f{e exonerant.

“« § 11. Ad facilitandum lymphze re-
* greflum vafa hzc valvulis inftructa
« funt, & quidem figmoideis, numero-
fioribus & anguftioribus, quz quidem
lympham libere tranfmittunt, impe-
diant tamen quo minus regurgitet.”

4

d

-y

This opinion of the lymphatics being
a fyftem of abforbents has been adopted
and fupported with additional argu-
ments, firft by Dr. Hunfer, and after=
wards by Dr. Monro, who, befides
fhewing the fallacy of the experiments
brought in favour of the common veins
doing the office of abforption, have ad-
vanced the following to prove that the
lymphatics perform it.

Firft, Their great analogy with the
lacteals, with which they agree in their
coats,
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roats, in their valves, in their manner
of ramifying, in their paflage through
the lymphatic or conglobate glands,
and in their termination in the thora-
cic du&, and, in thort, in every cir-
cumftance with regard to their ftruc+
ture; and thence it is probable they
alfo agree with them in their ufe. And
as the lacteals are known to begin from
the furface of the inteftines, and to
be the abforbents of thefe parts, the
lymphatics may begin from the other
cavities of the body, and may abforb the
flaids which had lubricated thofe ca-
vities,

Secondly, The paflage of the vene-
real, variclous, and other poifons into
the conflitution ; thefe ' poifons ficft
making an ulcer, and then being ab-
forbed along with the matter of the
ulcer and infeéting the whole beody.
That in fuch cafes they are not ab-
forbed by the common veins, but by

| M 2 the
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the lymphatics, appears from their in-
flaming thefe lymphaticsin theircourfe,
and by their generally inflaming a con-
globate gland before they enter the
{yftem ; a ftrong argument in favour of
their being taken up by the lympha-
tic veflels, which pafs through thefe
glands in their way to the thoracic
duct*, |

Thefe two are the principal argu-
ments by which the doérine of the
lymphatics being a fyftem of abfor~
bents has been fupported. Experi-
ments made by injetions in the dead
body, where ﬁlc;h injeGtions have been
forced from the  arteries into the cel-
lular membrane, and from the ceilular
membrane into the lvmphatics, have
been likewife brought in favour of this
doétrine, but improperly, and béing

% Sce Dr. Hunter’s Medical Commentaries,
See alfo Dr. Monro, de Vafis Lymph Valv.

now
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now given up by thofe 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 of ab=
forbents ; for, in chapter the feventh
we have mentioned, that in thefe expe-~
riments we have always found the flu-
ids contained in the different cavities

~ of the body, and that contained in the

lymphatics exaltly agreeing with one
another, in their tranfparency, in their
confiftence, &c. And in animals in
health, we likewife found, when the
one jellied on being 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 ex-
-actly in the fame manner.. So that

# Scc Dr, Hunter’s Medical Cammentaries, p. 57,

M 3 we
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we now feem to have obtained as de-
cifive an argument in favour of abforp-
tion by lymphatics, as we before had
of that by the ladteals; for the lac-
teals were concluded abforbents from
their being found to run from the in-
teftines filled with a fluoid fimilar to
what was in the cavity of the gut;
fo we fecem here to have the fame rea=
fon for believing that the lymphaticg
ablorb from cavities, becaufe they are
found to contain a fluid exaély fimilar
to what is obferved in thefe cavities ; a
ftrong argument that the fluid had paf-
fed from fuch cavities into thefe lyma
phatics by abforption. |

Such then feems to be the purpofe
for which the lymphatic veffels were
provided, that is, to do the office of
abforption, an office of the greateft
importance to the animal ; no wonder
therefore, that there fhould be a fyftem

{et
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An Examination of the Opinion, whether

Jome of the Lymphatic Veffels may

not be continuations of the [mall Ar-
feries,

HAVE already obferved, that foon

after the difcovery of the lympha-
tic veficls, G!{ﬁw and others f{ufpected
that they arofe from the cavities of the
body to take up the fluids exhaled
from the blood-veflels; but; at the
fame time another opinion was enter-
tained by fome anatomifls, namely,

that a part of the lymphatics were re-
fleéted from the {mall arteries to which

they correfponded, in the fame manner
as

e T
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as the common veins belong to the ar-
teries carrying red blood.

In this opinion, that the lymphatics
wereonly veins; anatomifts were confirm-
ed from experiments made by injecions;
particularly the blowing air into the
arteries of the kidney, fpleen, &c. and
feeing it return by the lymphatics*;
a fa¢t that has fince been proved to be
owing to the air having burft from the
arteries into the-cellular membrane, and
fo having got into thefe veflels, and
therefore by no means proving a direct

communication between thofe arteries
and the lymphaticst.

Other injections, likewife, fuch as
mercury, water, &c. having been thrown
into arteries, and afterwards having got
into the lymphatics, bhave been men-

* Nuck, Adenog. cap. 4, and 6.
+ See Profeffor Monro de Venis lymph Valvul;

tioned
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tioned as fo many proofs of a diret
communication : but greater experience
with injections has convinced fome of
the more accurate amongft later ana-
tomifls, of therelikewife being a fallacy
in thefe experiments ; or of the fluids
having got from the arteries into the
lymphatics, not by paflages which were
natural to the living body, but by fuch
as were the effets of laceration in the
dead one. The prefent Profeflor Monro
has diftinguithed himfelf in this {ub-
je&: from his obfervations+ and thofe
of Dr. Hunter®, the notion of the lym-
phatics being continued from arteries
feems to be very fairly exploded, And
it is made probable, that the injetions
-in dead bodies had mif-led their pre-
deceflors, who had not been fufficient-
ly aware, that thefe injeGtions might
poflibly have pafied, not by natural,
but by forced paffages.

+ de Ven. Lymph. valv,
* Medical Commentaries.

CHAP.
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CH AP X

Orn the firucture of the Villi of the Intef-
tines, and the manner in which Ab-

Jorption is performed.

HE term Villi, applied to the very

{mall proceflfes of the internal
coat of the inteftines, conveys an im-
proper idea of their figure in the hu-
man body. In many quadrupeds in-
deed they are cylindrical, or like hairs
or wool*; but in the human fubje®
they are broad and flat; and when
viewed with a microfcope they look
like the wvalvule conniventes in. minia-

* T have feen them of that fhape in the dog, cat,
lion, and the afs.

ture,
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ture, or are fmall folds of the internal

coat : So the accurate Lieberkubn has
_ painted themt,

The whole furface of the alimentary
canal is covered- with thefe procefles ;
but in the large inteftines they are fo
very fhort, that to the naked eye the
furfaceof thefe inteftinesappears (mooth;
thence the learned Albinus has confi-
dered them as having no w:/ii*, which
s true in one {enfe only, viz. that their
inner coat does not appear {haggy, but
fpungy or cellular ; yet the partitions
between thefe cells are fimilar in ftruc-
ture to the v/ of the fmall inteftines.,

The appearance of the villous coat
_is very different in different parts of
the alimentary canal,

In the &fophagus the wvilli are {mall
and not fo full of veflels, and are of the
cylindrical or conical fhape.

4 de Villis Inteftin, Tab i,
# Anotat. Academic, Lib. vi, Cap. vili.

At
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- At 'the upper part'-of the ftomach
the villous coat appears in a microf-.
cope like a honey-comb, or like the
reticulum, or fecond flomach of a rumi~;
nant quadruped, in. miniature; thatiisy:
full of {mall cells, which have thin.
membranous partitions. . Towards the,
pylorus thefe partitions are- lengthened;

fo as to approach to' the Ihape: of the;
wtlli of the ;qmnum

The villi. _of ‘_thé- j{fﬂﬂﬂ?ﬁ are thin folds.
confiderably broader than they arg
long, and when not injected they are
very flat, {o as to refemble valvale cén=-
niventes in miniature, but are fo'{inall

that they can but _]uPc be dtﬂmgu?rfhﬁd
by the naked eye. i

'-l. l-hll.

In the 7leon the willi become rather
longer in proportion to their breadths
In the colon and reffum  the viliows

- eoat
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coat is like the upper part of the fto-
mach, honey<combed or cellular. Thefe
falts are only evident after a minute
injection ; for in the uninjeGted ftate
the @i/l collapfe, fo that their figure
cannot be diftinguithed. The partiti=
ons between the cells of the internal
coat of the colon, and of the ftomach,
being each very vafcular, and agreeing
with the vi/li of the jeunum in every
circumftance except magnitude, are to
be confidered as having the fame ufe,

namely, to abforb, as will appear pro-
bable hereafter.

- Upon each of the willi is an artery
dnd a vein which make a netswork
¢f branches, as is well exprefled in
the ingenious Lieberkubn’s plate*.

Befides arteries and veins, it is pro-
bable that the v://; have nerves diftri-
buted to them,

® de Villis Inteftinorum, Tab. 1, Icon. 2.

They
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They likewife have laceals, which,
according to Lieberkubn, open on the
extremities of the w7/, fometimes by
one and fometimes by more orifices.

Each willus, the fame author thinks,
has an ampulula, into which thefe oris
fices lead, and from the other fide of
the ampuiula the ladeal pafles through
the coats of the inteftines. This is the
only circumiftance, concerning thefe
parts, in which I fhould differ from
this very accaraté obferver, whofé ex-
periments; in {upport of his opinion
about this ampulula, feem to be liable
to fallacy. Of this 1 was firft pet-
{uaded from obfervations made on fifh,
birds, and amphibious animals, in all

+ An account of fome preparations exhibiting
thefe fadls, was printed inthe Phil Tranf, Vol. go.

of
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of which I can demonftrate, that the

vifli have a net-work of laéteals as
well as a net-work of arteries and veins.

That the «wi//i, in fome fith, have a
net-work of laceals, T have diftinétly feen
in the turbot, where I have injefted the
Ja&eals with mercury, which readily
runs from thofe veflels into the v/,
and makes them turgid and ereted. In
-the{ame way, I have likewife {een a net-
-work of la&eals on the vz//i of a turtle,
where thefe wzlli are of a different
thape, and, in fome parts of the gut are
cellular, or honey-combed, fomething
like the lower part of the human fto-

_mach, only the partitions of the cells
_are here much larger,

1In birds the experiment is more ciif-'
ficult, becaufe their lacteals are full of
valves, and their @2/ are {mall, com-

pared
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pared to thofe of the turbot, never-
thelefs I have fucceeded in getting the
valves to give way, fo as to fill a few
of their la&eals diftin&ly enough to
be feen to divide into branches upon the
willi, and theréfore to prove that they
do not form a bag or" ampulula®.

Since therefore a net-work of laéteals
is found upon the wi/li of all thefe
animals, from analogy we fhould fuf-
pe&t the fame in the human fubje&,
whofe villi are of the fame fhape, that
is, broad and flat, which figure would
appear not a proper one for an empulula,

- The experiments from which the
ingenious Licberkubn was perfuaded
there was an ampulula, were ; Firft, The
welli appearing turgid with milk which
had curdled in them, in {uch {ubjects as

* See Philof. Tranfa&tions, Vol. 5¢, p. 213.
A had
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had taken milk juft before their death*®,
But whoever has made experiments
with injeftions muft be convinced of
its being difficult to diftinguith clufters
of {mall veffels from bags, when thefe
vefiels are not filled with fluids of a
brighter colour than milk or chyle;
and even in thofe cafes where fuch
veflels were filled with vermillion (which
is fo much more vivid and diftinguith-
able) fome anatomifts have been mif-led;
particularly concerning thofe corpora
globofz in the kidney, which have been
confidered as bags or erypte. ButI have
repeatedly obferved and have now by me
fome preparations which prove that thefe
corpora globafa are not uniform bags, but
convoluted arteries, which comes near

to the idea that Ruy/ch had of them.
Some ingenious anatomifts have warm-
ly efpoufed a contrary opinion, and have
not only fuppofed the kidney to have

% de Villis Inteftinorum, § 2, 3.

Jollicles
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Jollicles, but moft other glands of the

body, particularly the breaft or mamma,

and the falivary glands. But that they
likewife have been deceived by a cluf-

ter of finall veffels will appear proba-
ble, when we confider that the corpora
globofa in the kidney, which have by
{o many been pronounced bags or fo/-
licles, are only fmall vefiels cluftered to-
gether, or convoluted. And on making
a variety of experiments on thefe other
glands, I think it evident in what man-
ner the deception has happened to
thofe ingéniaus anatomifls ; namely,
when the excretory duéts of the breaft,
for example, are injected with vermil-
lion and painter’s fize, the imall acine
of which that gland confifls, arc made
extremely red, and fuch a preparation
being dried, the acine appear as large
as pins heads, fo that the breaft has
been fufpected to have follicles of that
magnitude ; but on injecting the breaft

N 2 with
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with mercury,_#tfhich is a brighter fub-
ftance, and better cqni:raﬁed to the dried
fibres, I have diftinguithed, what in
the other preparation might be mif-
taken for a bag, was here evidently no
‘more than the extremity of the excre-
tory du&, ttrmin'ating_ in one of thefe
acine, and dividing into a number of
branches fo fuddenly as to come near
to Ruyfch's defcription of the penicilli
of arteries; but the {mall branches, into
which this extremity of the du& divi-
ded, were fo clofe to one another, that
in the preparation where they were fil-
led with fize and vermillion, they could
not be diftinguifthed, but in that where
they contained mercury, it evidenﬂy
appeared, that in each acina of the mag-
nitudeof apin’s head, there were a confi-
derable numberof branches, but fo fmall
as not eafily to be {feen with the naked
eye.

The



Of the Lymphatic Syflem. 181

The ingenious Licberkubn has men-
tioned another experiment, from which
he was not only perfuaded that the lac-
teals formed 'an ampulula upon the
vil)i, but that this ampulula was filled
with a {pongy fubftance. This expe~
riment he made by inflating the @i/
by the arteries and the veins, and upon
drying the inteftine and cutting the
vzlli acrofs he obferved them f{pongy*.
But this is an appearance which may be
as well explained, from knowing that
each villus contains a net-work of fmall
arteries and veins which, being inflated,
might occafion the v://f to afflume a
{pongy appearance.

Since then the experiments from
which the v///i of the human fubject

were fuppofed to contain an ampulula
are {o equivocal, and-fince the vi/; can
be proved in the other clafles of ani-
mals, viz. in birds, fith, and theamphibia,

* de Vill, Inteft, § 8.
N2 to



182 Of the Lymphatic Syflesmn.

~ to have net-works of laGeals as well
as of arteries and veins, the probabi-
lity is in favour of their having the
fame ftruGure in the human {ubject.
But the difference between us is inw
confiderable, for it may be nearly the
fame thing whether there is a bag fil-
led with a fponge, or a plexus of vefiels.

I have fome preparations by me,
adapted to the microfcope in Licker=
kubn's manner, in which I think I can
clearly fhew the orifices of the la&eals
on the extremities of the vi/li, where
thereappears, as he has defcribed, fome=
times to be one, and fometimes more
orifices*, My preparations were made
by injecting into both arteries and veins
athin fize, orglue, coloured with vermil-
lion ; when this was not pufhed to great
iminutenels the wi/ii appeared exaltly
as Licberkubn has painted them, with

® de Villis Intefl. § 3.
2 ogk~

SRR S =
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a net-work of arteries and veins on
each, and when examined with a mi=
crofcope no erifices could be diftin-
guithed, but each willus appeared to
have a {mooth edge. Yet in fome
part of the 7leon where the injetion
had run more minutely, the v/ ap-
peared erefted, and inftead of being
broad and thin were more round and
cylindrical, and the extremity {eemed
fpongy and porous, whilft all the fides
of the villus were perfectly fmooth and
uniform. And moreover as in thefe
preparations the orifices only appeared
when the vi//i were completely erected,

I' think this circumftance points out
the ufe of the wvi/ls. |

It might be here objeted that thefe
were only lacerations of the wvi//z, but
I am perfuaded they were not, from
having, on repeatedly examining them,
obferved the pores or orifices very dif-
tinct and empty ; whereas, were they

N 4 lacerations
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lacerations, I think, I thould have feen

the injeCtion in them, as the v/l were
fo much diftended by it.

It has long been obferved by phyfi-
ologifts, that abforption takes place on-
ly in living animals, and not in the
dead ; fcr if an 1inteftine in a dead ani-
~mal be filled with milk, none of that
milk will get into the laceals; but
in the living animal, the milk will
readily be abforbed. This I think
may be explained from what is above
obferved of the orifices of the lac-
teals appearing to open. when the
willi are ereted, fomething like which
may take place in the living animal;
that is, whenever abforption is to be
performed, the blood-vefiels of the v/l
may become turgid, and the orifices of
the laétcals may then {tand rigidly open,
and be capable of attraling, like ca-
pillary tubes made of hard fubftances.
‘But in the dead body the willi being

emptizd
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emptied of blood, the coats of the lac-
teals, being foft, collapfe, by which
means their orifices are clofed, and they
are thence made incapable of attrading
the chyle, or of abforbing.

It is obfervable, that thofe parts of
the fkin which are intended to have
more fenfibility than the reft, have
thofe procefles called vi/li moft re-
markably ; this is evideént, when after
a minute injetion we compare the tips

of the fingers, the lips, the gians penis,

with other parts of the fkiu; and this
1s {till more obflervable in the tongue

whof= pﬂpﬂfa&' are the 'inftruments of .

talte. In thefe inftances fome phyfiota-
gifts have fufpected that the blood-veficls
were fome way {ubfervient to the nerves
for fenfation, an opinion which T think
is very probable; and ‘the: ufé of the
villi of the fkin, agreeably to -their
opinion, feems to be as organizations

of

[
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of veffels to become more turgid at
particular times, by which turgefcency
the extremities of the nerves are made
more capable of doing their fun&ions ;

and agreeably to this idea it is obferv-
able that when we attempt to tafte any
thing eéxtremely grateful, the papilie of
the tongue can be feen to become erect-
ed*®.

* The papille of the tongue in the human fubjeét
appear to the naked eye, when they are not mi-
nutely inje&ed, quite fmoath, but on a minute in-
je&tion each of thefe papille appears covered with
fmall vafcular procefles or @il ; fo that in fuch a
tongue every one of the papille feems in the mi-
crolcope like a bunch of fibres, or rather like a
fheaf of corn—Some preparations of which, adapted
to-the microfcope, I have now by me, The learn-
ed Albinus feems not only to have obferved this,
but to have had the fame idea of the ufe of thefe
procefles which he calls tubercles, and has painted
them like thofe little eminences that appear upon
a nipple, but I find them much longer. See his
Annot, Acad. Lib. 1, cap. xv,

And
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And as thofe vi/li of the fkin feem
to be organizations capable of that tur-
gefcency which is neceflary to adapt
the fentient extremities of the nerves to
receive imprefiions, {o I fuppofe the villi
of the inteftinal tube are able to exert
a fimilar ereCtion or turgefcency, in
order to make the f{mall abforbents
ftand rigidly open, and thereby a& like
capillary tubes of glafs or other hard
fubftances: And perhaps fuch mem-
branes as the pleura, peritoneum, &c.
may be without vi//i, becaufe fuch pro-
ceffes would be lefs proper for affording
the fmoothnefs of furface required for
the motion of one @7fcus upon anothers:
but to anfwer the {fame purpofe they
may have a network of blood-vefiels
{furrounding the abforbing pores, which
reticulation, by its turgefcency, may
make the pores ftand rigidly open as
thofe we have obferved upon the wil/.
But this being a lefs perfe& organiza-

tion,
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tion, and ufed here, merely becaufe the
more perfect, or villous, would be in-
compatible with the motion of the v/~
cera upon thofe membranes, may, for
that reafon, be more liable to fail in
‘doing its office, and thereby occafion
dropfies of thofe parts; nothing like
which feems to happen to the wil%,
which do not, as far as we know, ever
fail in abforbing chyle fo as to occa-
fion” a difeafe.

___The orifices of the la&eals and lym-
phatics, therefore, by alting as capil-
lary tubes, in confequence of a parti-
cular organization near their begin-
,Lmngs,, are capable of abforbing the
chyle and lymph; and as a capillary
tube of glafs being put into a bafon of
[ water will aitra@ the water to a confi-
t derable height above the furface of that
fluid; fo the animal tubes or abforb-
‘ents, merely by their attra&tive power,
may not orly imbibe but convey the

fluid

el il s <

ke e BT



Of the Lymphatic Syftem. 189
fluid at ‘leaft as far as the firft pair of
valves, whofe diftance from the orifice
of the abforbents is probably very fmall.
But whether the force of attraction
extends much farther than the firft pair .
of valves, may be a queftion. Some
have fufpefted that thefe fluids were
propelled forwards principally by this
attraction, but it is not necefiary to admit
fuch a fuppofition, in order to explain
the motion of the chyle, or of the lymph,
becaufe the veflels which convey thefe
fluids are believed to have mufcular fi-
bres, which being ftimulated by the
fluid may centrat periftaltically, and
prefs the fluid forwards from one pair
of valves to another, '

The lymphatic {yitem is very full
of thefe valves, much more {o than
the venous, and the reafon of this dif-
ference {eems to be, that the blood in

the
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the venous fyftem 1s ftrongly prefled
forwards by the wis @ fergo from the
‘ation of the heart and arterics, and
therefore 1ts courfe 15 lefs liable to be
interrupted by any accidental prefiure.
But the motion of the abforbed fluid
in thefe veflels having no fuch force,
but only that of the attraction at the
orifice, and the periftaltic contraétion
of the coats, might eafily be overcome
by any lateral comprefiion, were it not
for the valves, which feem to be given
to prevent the retroceflion of the lymph
being confiderable, and to make any
lateral preflure, inftead of preventing,
rather promote its paffage to the
heart : and as the lymphatic veflels
in the human {ubjeét not only ac-
company the arteries, but in many
places pafs under them, when the
courfe over them is as dire&, it would
fcem probable, as fome phyfiologifts,

have
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vary in different circumftances, and
that in thefe dropfies the fluid that 1s
let out by tapping is generally as thin
as water, which inftead of coagulating,
when expofed to heat, only becomes a:
a little turbid. Sometimes indeed 1t
agrees with the ferum of the blood 1n
coagulating by heat, and fometimes it
flows from thefe cavities in a vifcid or
ropey ftate. In all thefe cafes the fluid
occafioning the dropfy is different
from the fluid that naturally moiftens
thofe cavities, which, in experiments re-
lated above, was found to agree with
the coagulable lymph of the blood, in
the circumftance of jellying merely
‘by expofition to the air*,

Thele circumftances being confider-
ed, I think we may thence be led to a
more correct notion about the caufes

* The water in the ventricles of the brainfhould,
I believe, be excepted, as I never faw it jelly, even
when expofed to heat,

O of
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of thofe dropfies, which caufes have
been fuppofed to be either an increafed
fecretion, or an impeded abforption,
or a rupture of the lymphatic veflel ;
none of which probably, ftrictly {peak-
ing, gave rife to fuch morbid colletions
of water. For if merely an increafed
{ecretion, or an impeded abforption was
the caufe of an afcites, or an anafarca,
then the fluid let out fhould refemble
that contained in thefe cavities in liv-
ing animals. The fame reafoning
holds good againft thefe dropfies being
occafioned by the rupture of a lym-
phatic veflel ; that is, the fluid evacuated
is not fimilar to what we found con-
tained in thofe veflels in our experi-
ments, where the lymph jellied on ex-
pofition to the air,

And as we obferved in thofe expe-
riments, that thefe fluids approached
nearer to the nature of thofe found in

: dropfies,
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dropfies, in proportion as the animal
was weakened, or reduced, as particu-
larly in the dog fed eight days on bread
and water ; is it not therefore more
probable, that in thefe kinds of drop-
fies there is fomething more than an
increafed fecretion, or an impeded ab-
forption ? that is, there is a perverfion
of the fecretion, or the veflels throw
out a fluid different from the natural
one: which may happen, either from
the exhalant arteries being themfelves
altered by difeafe, fo as to change the
properties of the fluid which paffes
through them; or from the mafs of
blood being vitiated or abounding fo
much with water as to affect this fe-
cretion ; thence thefe dropfies are not
primary difeafes, but the coniequences
of others; and a difeafed liver, {pleen
or lungs, which fo often accompany
thefe dropfies, are not fo preperly to
be confidered as giving rife to them

Oz by
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by caufing a rupture of a lymphatic
veflel, or obftructing the courfe of the

lymph, as by affecting chylification
and fanguiication; for when the liver,
for example, is difeafed, and the bile
deficient in quality or in quantity, the
food not being properly aflimilated,
may make a bad blood, which may af-

fect the veflels, and may let go its wa-
ter into thefe cavities.

But altho’ from thefe confiderations
it feems probable, that an obftruéion
or rupture of the lymphatics is not the
caufe of thefe dropfics, where a mere
water is found in thofe cavities, yet
they may occafionally be the caufes of
others. If a lymphatic thould burft in
a perfon in health, a dropfy mayenfue;
but the fluid would poflefs the proper-
ties which that lymph does naturally,
and be either found coagulated, or
would be capable of coagulation, when
lgt out: the fame-may be obferved of
fan increafed fecretion, or of an ob-
: ' {truction
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ftruion of a lymphatic vefiel; the fluid
would differ from mere water, and
would either coagulate or be vifcid.
Inftances of fuch fluids fometimes oc-
cur in dropfies. '

Thus a vifcid ropey fluid has been let
out of the abdomen, not only in the
dropfy of the ovarium, in which fuch a
fluid is commonly met with, but like-
wife fometimes in the afcites in men.

In like manner, the cellular mem-
brane is fometimes filled with a gelati-
nous fluid, which does not coze out
when the integuments are {carified,
nor does it retain the impreflion on
being prefled with’ the finger, as in
the common anafarca: this was re-
markable in 2 woman that was in S7.
George's Hofpital a few years ago, aad
who at the fame time had an ob-
ftruction of her menfes but no other
fymptom of ill health. The legs

03 n
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in this woman were fwelled to twice
their ordinary fize, but did not pit'
on being prefled with the finger,
A cafe of the fame fort may now be
feen in one of the nurfes at S¢. Bar=
tholomew’s Hofpital.

A fimilar gelatinous fluid, is {ome-
times feen upon cutting into tumours
of the rheumatic kind near the liga-
ments of the joints; and Dr. Lower
obferved, that it was common to find
the pericardium filled with a jelly in
dead bullocks.

As we have remarked of a rupture
of the lymphatic veflels in an animal
in health, that the fluid which efcapes
will coagulate; fo we may obferve of a
wound of fuch a veffel, the lymph
which oozes from it, if the perfon be
in health, will not be a mere water,
but will be like the coagulable lymph
of the blood, in jellying on expofition

to



Of the Lymphatic Syftem. 199

to the air, only a little later than the
blood itfelf does, if we may judge
from what 1is obferved in Chap. 7.
A cafe of this fort I faw in a butcher,
who by letting his knife fall upon his
fhin, cut fome of the large lymphatic
veflels which pafs over the #ibia, as
reprefented at (cc¢) Plate 1ft. From
this wound there flowed a confiderable
quantity of a clear lymph, which, be-
ing confined by the dreflings, jellied,
and then, at firft fight, appeared like a
whitith fungus, but being loofe could
be removed with a fpatuia. Some cafes
of wounds of lymphatics are related
by the late Profeflor Monro*, who de-
{cribes a white fungus as apt to arife
from them ; and fince feeing the cafe
above mentioned, 1 cannot help {uf-
pecting, that notwithftanding the ac-
curacy of that gentleman, he had met
with a deception of this fort. My

* Med. Effays, Vol V. Art, xxvii,
O 4 patient,
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patient, like his, was cured b}r tight i::"reil
fure, and lint dipped in a folution of
- wvitriol. '

When a blifter is applied to a perfon
not much weakened by difeafe, as for
example, behind the ear for the tooth-
ach, or to one who labours under a
violent fever or an inflammation, we
find on removing the cuticle, a ferous
fluid difcharged. This fluid, 1 have
found, coagulates by heat, exadtly like
the ferum of the blood, or the white
of an egg. After this ferous fluid is
let out from the bliftered part, we
fometimes fee over the inﬂamed fkin, a
white cruft or jelly, which is eafily re-
moved, and feems to be the coagulable
‘Tymph of the blood, which has been

thrown out by the inflamed exhalant
arteries, and had jellied amidft the fe-

rum,  When this jelly is more con-
denfed,
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denfed, it appears not much unlike a
fecond cuticle¥*, '

It is a fa& univerfally admitted by
phyfiologifts, that all parts of the hq-
man body are bibulous, or imbibe flu-
ids applied to them; thus garlick ap-
pliedto the{kin is foon {meltin the breath;
and turpentinerubbed uponany partofthe

body foon gives to the urine a violet-like
{mell. In like manner, poifoncus fub-

ftances are fometimes taken into the
conftitution. The variolous matter, in-
{erted under the fkin by the point of a
lancet, produces the fmall-pox; and
the venereal matter, introduced bv a
chancre, occafions the Jues venerea. Thefe
facts have been long known, butit is ftill
a queftion by what channels thefe fub=-
{ftances enter the body, whether by the
common veins, which havemoft generally

* In dropfical cafes the fluids difcharged by
blifters are more watery.

been
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been fufpeted to abforb, or by the
lymphatic veflels.

How little pmb'ability there is of
the common veins doing this office,
has been obferved above ; but there are
many circumftances which prove that
the lymphatic veflels perform it; and
there arc fome appearances in difeafes
which cannot otherwife be well ac-
counted for.

Forexample; afterthe infertion of the
variojous matter under the fkin of the
arm, i» inoculation, before that matter
enters the conftitution {o faras to produce
any fever or eruption, the lymphatic
glands in the axi/la moft frequently
{well, or inflame; a firong prefumption,
that it is through the channel of the
lymphatic fyftem that this poifon en-
ters the conftitution.

After
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After the application of the venereal
matter to the genitals, where the fkin
is abraded, before the /ues wenmerea is
occafioned, there is commeonly an in-
flammation of the inguinal glands, which
circumftance renders it probable, that
in this cafe too the poifon enters by
the lymphatic veflels.

On the application of blifters, we
fometimes find lymphatic glands fwel-
ling between the part inflamed by the
blifter and the heart*. Thus the ax-
illary glands fometimes become painful
from a blifter between the thoulders;
and I once from this caufe faw
glands fwell where they are net
commonly met with on diffeGion. It
was in the cafe of my ingenious friend,
Mr. H. Apothecary, who having ap-
plied a blifter to his back, obferved
fome {mall {wellings oppofite to the

# See Profeflor Monro de Ven, Lym, Valv. p. 3.

inferior
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inferior coffa feapule, he thewed them
to me, and I told him they were glands

inflamed in confequence of an abforption
of a part of the cantharides, and would
fubfide on drying up the blifter, which
-accordingly happened.

It may be worth remarking, that
thefe cafes of glands {welling in confe-
quence of the application of blifters,
furnith the ftrongeft arguments in fa-
vour -of the lymphatics being the in-
ftruments of abforption ; becaufe where
a blifter is applied, the fkin is only in-
flamed and not eroded, fo that if the
acrid matter gets into the lymphatic
{yftem, it can only be by abiorption.
_,thrf:as when the variolous matter is
‘inferted with a lancet, or the venereal
jmatter entets froma chancre, we might
queftion whether it got into the lympha-
tics by abforption or by an erofion of the

fide of thofe vcﬂLls. But when the lym-
“p g | phatic
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phatic glands fwell in confequence of a
blifter, it feems decifive in favour of
the poifon entering the lymphatic {y{-
tem, merely in con{equence of that {yl-
tem being endowed with a power of

imbibing whatever is applied to the
furfaces of the body.

Poifons which enter the conftitution,
befides being difcovered by their affe&-
ing the lymphatic glands, can fome-
times be traced by their effeéts on the
lymphatic veflels. A cafe of this fort
1n confequence of the bite of a gnat, was
lately obferved by my ingenious friend,
- Dr. Maddocks, Phyfician to the London
Hefpital. This patient, as Dr. Maddocks
informs me, had been weeding in a

garden, and had been bit near the root
of her thumb, where a painful tumour

appeared. Soon after which one of the
axillary glands inflamedand {welled, and
from the tumour of her thumb to the

. axilla,
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axilla, the afcent of the matter could
be traced by a painful ridge or cord,
which went on the fore part of the cu-
bitus, and infide of the arm, exattly in
the fituation of the lymphatic veflels
painted in Plate vi, (g, h), one of which
it feemed to be, inflamed in confe-
quence of the abforption of the poifon-
ous matter.

I have likewife lately feen the gland
juft above the inner condyle of the os
bumeri, as is reprefented Plate vi, (d)
fwelled in confequence of a wound and
{uppuration on the back of the middle
finger.

In ulcers of the legs, the matter is
fometimes abforbed and carried up the
lymphatics, ’till it arrives at the glands
in the groin, where it occafions a dubo;
which ubo, as has already been obferv-
ed, * differs from the venereal one in

* See above, p, 244

being
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being at the lower part of the groin,
viz. in the glands, f, f, Plate 1.

I have even feen the matter of an
iffue in the leg produce fuch a bubo
by abforption, and in this cafe too the
matter could be traced by a painful line
in the infide of the thigh in the courfe

of the lymphatic veflels, as reprefented
in the fame plate.

Matter formed in thejoints, on being
abforbed, likewife produces fuch bu-
boes*

" And milk which has ftagnated in
the breaft creates a painful {welling in
the axillary glands.

The axillary glands are likewifc fre-
quently obferved to f{well in confe-

# See Dr., Hunter’s Medical Commentaries,

quence
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quence of cancers in the breaft¥ ; and it
is found to be of no ufe to extirpate the
breaft itfelf, unlefs the infeéted glands
can likewife be removed; for other-
wife the cancerous humour left in the
glands may renew the difeafe : and in-
deed when thefe glands are affeted in
confequence of a cancer, the operation
of extirpation muft be very precarious,
as we can never be certain that the
matter which has got fo far as thefe
glands may not alfo have got a little fur-
ther, and have entered the conftitution.

~ In cancers of the lips, the lymphatic
glands under the angle of the lower
jaw, and on the fide of the neck, are
apt to fwell from the fame caufe, viz,
the abforption of the cancerous matter.
And the like fwellings may be produced
by the abforption of the venereal virus

* Monro de Ven. Lymph Valv, p. g2.

from
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from fores in the lips. I have feen
thefe glands {well in confequence of
gum-Dboils, which frequently appear on
the upper jaw, from the fang of
a rotten tooth making its way thro’
the jaw, and producing a fuppuration
that fometimes burfts outwards, fome-
times into the focket of the tooth, and
fometimes difappears without rupture ;
in which cafe I have feveral times {ecen
the glands under the angle of the low-
er jaw fwell and become painful, du-
ring the few days that the boil was
diminifhing.

In fhort, wherever there is an ero-
' fion or ulceration of the body attended
with acrid matter, that matter is apt
to be abforbed, and in paffing into the
conftitution commonly inflames the
lymphatic glands which lie between the
part eroded and the thoracic duét; a
fa@ well deferving the attention of the

P {urgeon,
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{urgeon, who might otherwife take thefe
glandular tumours for primary difeafes,
and might expect to cure them without
attending to the ulcers themfelves,
but in vain; for being occafioned by
the abforption of acrid matter, they
will remain fo long as the matter con-
tinues to be abforbed :- but that matter
being once removed, thefe glandular
tumours will generally fubfide of courfe.

And moreover, as it frequently hap-
pens that thefe poifons are not imme-
diately abforbed, but remain for fome
time in the wound before they enter
the vafcular {yftem, it gives us an oppor-
tunity of preventing the difeafe by
cutting out the morbid flefh, and there-
by extirpating the poifon before ab-
forption has taken place; a practice
that has been ufed fuccefsfully for the
bite of a mad dog, and cannot be too
firongly recommended, as it feems to

be
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be the only certain way of preventing
the ill confequences of fuch an injury.
In thofe caftcs where the knife can-
not be ufed, the application of the
atual or potential cauteries has been
recommended ; for thefe cauteries, by
deftroying the poifonous matter, and the
parts which it has already tainted,
may preferve the conftitution from
the infe¢tion. It is alfo proba-
ble, that the venereal poifon might
be prevented from entering the con-
ftitution, if immediately upon the ap-
pearance of a chancre the patient
would fubmit to the exciflion of that
chancre, or to have a cauftic applied to
it. In like manner, fince it is known
that when the cancerous matter is
once generated, whether in the mamma,
teflis, or any other gland, that fuch
matter, on being abforbed, will infe&
the other parts of the body; is it not

| Yz therefore
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therefore a ftrong argument in favour
of the early extirpation of cancers,

that the longer they are fuffered to re-

main, the more probability there will
be of the cancerous humour being taken
up by the abforbents, and {preading

the infe&ion? AT,

As the lymphatic veflels pafs thro’
the lymphatic glands in their way
to the thoracic du&, when thefe
glands are obftruéted, the lymph, not
being able to get into that du&, is re-
tained in the extremities ; thence we
{fo often fee dropfies the confequences
of difeafed lymphatic glands; which
dropfies cannot be cured till the ob-
ftru@tion of the gland be removed.
But as I have already obferved, the
lymphatic veflels do not conftantly pafs
through glands but fome of them pafs
by their fides ; thence itis poffible that
a gland may be perfectly obftructed,

and.
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and yet the lymph may get by the
collateral branch of a lymphatic into
the thoracic duc, and not be retained
in the extremity fo as to occafion a
drop{ly or @dema. In like .manner a
gland may be perfectly eroded, or may
be cut out, fometimes, without the
lymph being thereby preveﬂted get-
ting into the thoracic du&. And it
may alfo happen, that the venereal, or
other poifon, may, upon being abforb-
ed, pafs into the conftitution by one
of thefe lateral branches without en-
tering a lymphatic glénd or inflaming
it. 'That this is probable the reader
may believe, upon locking over the
plates, particularly (Pletelll.) where
the mercury appearsto have pafifed from
the groin the whole length of the trunk
without entering a lymphatic gland.
From which fa& may be underftood,
how the venereal poifon fometimes
enters the conftitution, and pro-

Feg duces
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duces the Jues without occafioning a
bubo, an inftance of which 1 faw late-
ly. And the variclous matter intro-
duced by inoculation, although fre-
qucﬁtly producing inflammation and
{welling of the lymphatic glands, yet
1s not always attended with thofe
fymptoms; to which may be added,
that another reafon why thefe poi-
fons do not conftantly affe& the
lymphatic glands in their way in-
to the body, may be the leilened
fenfibility of thefe glands in fome
particular cafes: whence the fame
poifon which at one time would have
produced the worft effedls, may at
another pafs through thefe glands
without inﬂaming them. ' :

And laftly, not only obftructed lym-
phatic glands fometimes occafion drop-

fics, but alfo whatever impedes the
Paﬁagﬂ
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paffage of the lymph into the veins;
whether it be a thickening of the coats
of the jugular or {fubclavian veins near
the termination of the thoracic duét,
or a tumour of the aneury{mal, {chirr-
hous, or encyfted kind, contiguocus to
any part of the lymphatic {yftem; for
fuch tumour, by comprefling the lym-
phatic veflels, may prevent the return
of the lymph, and may thereby occafion

a droply or @dema of the parts from
which thefe veflels originated.

Upon the whole, whoever carefully
views the lymphatic fyfltem muft be
convinced, that as it explains, and
points out the cure of many difeafes,
it deferves the attention of the practi-
tioners of the healing art. And as it is
{o generally diffufed through the animal
kingdom, it ftrongly claims the re~
gard of thofe who wifh to inquire
philofophically into the animal cecono-

Py my,
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Py AR TR

Exhibits the more fuperficial Lymphatic

Velfels of the lower Extremity.

A The ipine of the os 7/lium

B The os pubis

C The illiac artery

D 'The knee

E,E,F Branches of the crural artery

G The mufculus gaftrochnemius
H The tibia

I The tendon of the mufculus tibialis
anticus.

On ;s‘bf Out=lines.

a A lymphatic veflel belonging to the
top of the foot
b Its firft divifion into branches

C,C,C
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c,C,¢ Other divifions of the fame lym-
phatic veflel.

d A f{mall lymphatic gland

e The lymphatic veflfels which lie be-
tween the fkin and the mufcles of
the thigh.

f,f Two lymphatic glands at the upper
part of the thigh below the groin.

g,g Other glands

h A lymphatic veflel which pafies by
the fide of thofe glands without
communicating with them; and,
bending towards the infide of the
groin at (1), opens into the lympha-
tic gland (k)

I,] Lymphatic glands in the groin,
which are common to the lympha-
tic veflels of the genitals and thofe
of the lower extremity.

m,n
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P oLoR =

Exhibits a back View of the lower Ex<

tremity, diffected [o as to fhew the deepo
er feated Lymphatic Veflels which ac-
gompany the Arteries.

N. B. This extremity was dried be-
fore the plate was made from it, and
the muficles are therefore much fhrunk.

A The os pubis
B The tuberofity of the 7/chium
C That part of the os 7z/sum which

was articulated with the os Jacrum

D The extremity of the illiac artery
appearing above the groin

E The knee

F,F The two cut furfaces of the #riceps

muicle, which was divided to fhew
the
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the lymphatic veflels that pafs thro’
its perforation along with the cru-
ral artery.

G The edge of the mufculus gracilis

H The gaftrochnemius and foleus, much
thrunk by being dried, and by the
Joleus being {eparated from the ##bia
to expofe the veflels.

I The heel

K The fole of the foot

L. The ({uperficial lymphatic vefiels

pafling over the knee, to get to
the thigh.

On the Out-Ilines,

M The pofterior tibial artery

a A lymphatic veffel accompanying
the pofterior tibial artery

b The fame veflel crofling the artery

¢ A fmall lymphatic gland, through
which this deep feated lymphatic
veflel pafies,

d The
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The lymphatic veffel paffing under
a {mall part of the folews which is
left attached to the bone, the reft
being removed. '

The lymphatic veflel crofling the
popliteal artery

f,g,h Lymphatic glands in the ham,

i 0

through which the lymphatic vef-
fel paffes.

The lymphatic veflel paffing with
the crural artery through the per-

. foration of the #77ceps mufcle.

The lymphatic veflel, after it has
pafled the perforation of the #7iceps,
dividing into branches which em-
brace the artery (1).

A lymphatic gland belonging to
the deep feated Iymphatic veflel.
At this place thofe veffels pafs to the
fore part of the groin, where they

communicate
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B L A qbioiEq i HL

Exhibits the Trunk of the Human Sub-
jeét, prepared to fhew the Lymphatig

.....

A The neck

B,B The two jugular veins

C The wvena cava {uperior

D,D,D,D The fubclavian veins

E The beginning of the aorza pulled
to the left fide by means. of a liga-

 ture, in order to fhew the thoracic

dué& behind it.

¥ 'The branches arifing from the cur-
vature of the qorta.

G,G The two carotid arteries

1,7 The firft ribs -

1,LI The frackea

K,K . The fpine

L,L  The vena azygos

M,M The defcending aorta

2 N The
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N  The celiac artery dividing into
three branches.

O  The fuperior-mefenteric artery

P The right ¢crus diapbragmatis

QQThﬂ two kidnies .

R Theright tmulgent artc:y

8,5 The external illiac arteries

g,d The mufculs ploe - .

T  The internal illiac artesy |

U  The cavity, of the pefvis. .1

X. X The fpme of the os u’fmm (1,

Y,Y The groins. i

;: A lymphanc glzgnd in thef grmn, into
which lymphatic veflels; from the
lower extremity are feen to ienter®,

6,6 The lymphatic veflels of ‘the fower

| extremities pafling under pouparts
ligament, _

c,c A plexus of the lymphatm veflels
lying on each fide of the peluzs,

d The pfoas mufcle with lymphatic
veflels lying upon its infide,

* The letters are very fmall on this plate, that
it might be lefs disfigured by them,

c A
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A plexus of lymphatics, which hav-
ing pafled over the brim of the
pelvis at (¢), having entered the
cavity of the pelvis, and receiv-
ed the lymphatic veffels belonging
to the vif¢cera contained in that ca-
ty, mext afcends, and paffes behind
the illiac artery to (g).

Some lymphatic veflels of the left
fide paffing over the upper part of

the os facrum, to meet thofe of the
right fide.

The right pfoas, with a large plexus
of lymphatics lying on its infide.

b,b The plexus lymg on each fide of the

k

{pine.

7,i,¢ Spaces occupied by the lymphatic

glands.

The trunk of the laceals lying on

the under fide of the fuperior me=
fenteric artery.

The fame dividing into two branch-
es, onc of which paffes on each fide

Q“z of



830 , Defcription of the Plates.

of the aorta ; that of the right fide
- being fcen to enter the thoracic
dudt at (m). -

m 'The thoracic du& beginning from
the large lymphatics.

n The du& pafling under the lower
part of the crus diaplkragmatis and
under the right emulgent artery.

o - The thoracic du@ penetrating the
thorax.

# Some lymphatic veflels joining that
du& in the thorax.

g The thoracic du& paffing under the
curvature of the aorta to get to the
left-fubclavian vein. The gorfa be-
ing drawn afide to thew ‘th'e duét.

7 A plexus of lymphatic veflels paf-
fing upon the #rachea from the thy-
roide gland to the thoracic duct.

PLATE
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PP o e g g

A The neck

B,B The two fhoulders with the pec-
toral mufcles turned over them

C,C The arms

D,D The cut ends of the clavicles

E,E The extremities of the two firft
ribs

F,F The {ubclavian mufcles

G,G The ribs

H  The trackea

I The aorta afcendens

On the Out-lines.

K The aorta defcendens

L The trunk of the carotid, and {ub-
clavian artery of the right fide

M  The left carotid

N,N The left fubclavian artery

Q4 O The,
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O  The cava fuperior

P

The trunks of the fubclavian and
jugular veins '

Q_ The right fubclavian vein .

R

g

i &
a

The-r-igh_t_ jugular vein
The left fubclavian vein
The left jugular

The thoracic duct paﬂing on thc

-right fide of the _defcending aortq

(K, behind the afcending aorta (1),
and behind the lower part of  the
left carotid artery (M), and then
appearing at ().

The upper part of the thcrac:-: du&
lying betwen the left carotid and
the left jugular vein, and pafling
behind that vein downwards and
outwards towards the angle be-
tween the left jugular and the left

{ubclavian. |
The extremity of the thoracic du&

eutering the angle between the left
jugular and the left fubclavian vein.

d,d
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d d Two of the trunks of the lympha-
tics of the left arm lying upon the
outfide of the cheft, and pafling
under the fubclavian mufcle F, (fee
the figure) and the f{ubclavian vein

S, the clavicle itfelf being removed,
and its cut extremity feen at D,
upon the figure.

¢ A trunk formed by the lymphatics
of the upper extremity, which trunk
joins the extremity of the thoracic
duét (¢), and enters the angle be-
tween the left jugular and the left
{ubclavian vein.

f Lymphatics from the thyroide gland

| running upon the #rachea, and paf-
fing under the aorta to get to the
thoracic duét, juft where that du&
enters the veins.

g.¢ A trunk of the lymphatics of the
right arm lying on the outfide of
the right brachial artery.

b A branch of this trunk making a
net-work on the outfide of the tho-
rax juft under the clavicle,

1 The
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z

“That hgtWorE “pafling 'und'elt‘_. the

right fubglavian vein ( Q) and
under the fubclavian mufcle F, (on
tire figure) the clavicle itfelf being

removed. |
. The tdm—nﬁ_c:n trunk both of that

plexus and of ‘all the other lym-
phatics of the upper extremity of
the right fide, which trunk lies be=
tween the right fubclavian artery
and vein, and paffes into the émg]e
between the right jugular and the
right fubclavian.

The trunk of the lymphatics of the
right fide of the neck lying on the
outfide of the right jugular vein,
and pafling into the angle between
that vein and the fubclavian of the

fame fide.

One of the lymphatics of the right
fide of the thyroide gland going
under the right jugular vein,

Pl
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Pl "RoaR CEE

Exhibits a back View of the fore Arm

and Hand. The Preparation from
which this View was taken having been

previoufly dried, the Mufcles appear

oot

E

very [flender.

The hand |
The lower extremity of the radius
The lower extremity of the u/na
The mufcles on the back of the
fore arm turned afide to exhibit a
deep feated lymphatic veflel, which
perforates the interofleous ligament
to get to the fore part.

The olecranon

On the Qut-Lines.

a,3,a Lymphatics appearing on the back

of the fore arm immediately under
the fkin.
b Some
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b Some of the lymphatics bending
over the upper extremity of the
radius to get to the fore part of the
arm. v Jons St

¢ A lymphatic pafling over the #/na,
immediately under the olecranon,
and under the inner condyle of the
os bumeri, to get to the fore part of
the arm.

d A lymphatic which has penetrated
the mulcles, perforates the interof-
feous ligament, and gets to the

fore part of the arm near the ra-
dial artery.

PLATE









Defeription of the Plates. 277
BOL AT B

Exhibits a fore Fiew of the upper Extre-

iy, . This Plate was: likewife :made
Srom a dried Preparation, and the
Mufcles - therefore appear wvery [mall.
It has a peculiarity in the ulnar Ar-
Lery ranping ovér the Maufcles nﬁfﬁd
of under thems. - .

Thc ﬁapu!cz
.'The clavicle ' :
‘The ﬂ}itfﬂmlt}' of the hrachml ar=

tery 613
The mufcles: lymg on the mﬁde of
the arm
The inner condyle of the os bﬂmeﬁ
. The lower extremity of the radius

b‘_- bwna-:

s

On fbf Qut-Lines, .-
oYL
a A lymphatic veflel which lies in
the cellular membrane immediately
under



2 3 8  Defeription of the, Plates.

under the fkin, and paffes up on
the infide of the arm to the axil-
lary glands. :

b Superficial lymphatic veffcls_p_alﬁi_n_g
over the mufcles from the back of

. the fore arm, and hkcw:ﬂ: over the
~ biveps-to the glands in the axilla.

¢ A Afupetficial Iirmphatlc fmm the
back of . the fore arm. -

'd A gland through Whmh it paﬂ'ﬂs*

¢ The lymphatics from the anterior
and the pofterior part of [hﬂ fore
arm uniting. T A

f,f Lytnphattc glands in the ax:!a’a d

g A decper feated lymphatic' veffel
lying clofe to the radial®artery

which' it accompanies all the way
to (h). ]

h. The deep feated iymphatic veffel
pafiing under the interoffeous and
ulnar arteries, and appearing again
on the arm at (i)

i The

































