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—g HE following fheets comprife

the remaining part of the
difcoveries and experiments of my
late friend Mr, WiLr1am HEwson, in
whofe death the Public fuftained an
almoft irreparable lofs; the lofs of
a Genius, whofe fuperior abilities in
his profeflion, rendered him emis
nently confpicuous among his co-
temporaries, and I have no doubt,
will tranfmit his fame to pofterity,

enrolled among the higheft names
' o of



viii PREFACE,
of antiquity. But to the men of
fcience of this age, his talents re-

quire no commendation from my

pen.

UnrorTUNATELY for the world,
his death prevented him from com-
pleting the work he had begun: the
firft Chapter of this Treatife only
was written by him, and read in
the Royal Society, June i17th and
24th, 1773 ; which was afterwards
publithed in the Second Part of the
ﬁxtjr.-third volume of the Philofophi-
cal Tranfa&ions; and it is much to
be lamented, that among his papers
we have not found the {malleft note
upon the fubject of the other four

Chapters.
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Chapters. But a three years ac-
quaintance, during the greateft part
of which the {tricteft intimacy and
friendthip fubfited between us,
afforded me numberlefs opportuni-
ties of difcourfing with him upon
this {fubject, and of making myfelf
perfectly acquainted with his ideas; -
befides which, as I hﬁd the advan-
tage of affifting him in other anato-
mical purfuits, it was frequently
my good fortune to make and repeat
many of the experiments ; by which
means I became not only better ac-
quainted with the doétrine, but alfo
perfectly confirmed in my know-
ledge of its truth,

As
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As far as I can recolle&®, I have
recited the experiments in the ordef
they were made by Mr. HEwson;
~ but left Imighterr, or not reprefent

faéts in their true ftate, I have re-
peated all the experiments frequent-

ly fince his death, and have written
them circumftantially as they ap-

peared to me. But to make thefe
experiments with the attention and

circum{pection neceflary upon {fo
curious a fubject, requires more time
than my other employments would
permit, on which account I have
been obliged to defer the publication
of them till this time, when I hope
their greater accuracy will in fome
meafure compenfate for my delay.

I HAVE
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I Have chofen to publifh them
under the form of Chapters and
Sections, for the fake of more pre-
cifion for thofe who are not much
converfant in anatomy ; at the fame
time, I flatter myfelf, this method
will not be wholly unacceptable to
thofe who have made that branch
of natural philofophy their parti-
cular ftudy: for as the facs are
numerous, by this method they will
be referred to with much greater
facility, and the propriety of the
inferences will be judged of the
more readily.

To fuch Gentlemen as are not
well acquainted with anatomy, the
fubject, from the quantity of new

matter
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matter it contains, may appear ob-
{cure; but as this i1s a dotrine in
which not only the medical part of
the world, but Philofophers in
general, are much interéfted, we
moft earneftly intreat them to fuf-
pend their judgment till they have
deliberately confidered all the fadts.
The inductions will then, I pre-
fume, be thought juft.

As it is the ultimate end of Philo-

{fophy to inveftigate truth, fo it muft
afford the greateft pleafure to ge-
nerous minds to embrace it, in what-
foever form they find it. The Re-
marks and Criticifms of fuch, I

4 {hall
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fhall efteem the greateft obligations.

Some there may be, who having
early imbibed prejudices, will find

it very difficult to thake them off.
Others may be very unwilling to
believe, that they have erred both
in opinion and practice, all the pre-
ceding part of their lives. I fhall
at all times efteem it a happinels
and an honour to remove the doubts
of thefe Gentlemen, not fo much
from a with to perfuade by argu-
ment, as to convince by demonftra-

tion:

Anp as many Gentlemen who are

not pofleffled of glafles, may be

defirous
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EXPERIMENTAL INQUIRIES

INTO THE

O RIMA T 170N

OF THE

RED PARTICLES or Tz BLOOD.

650 - - S g

On the figure and compofition of the Red
Particles of the Blood, commonly call
ed, the Red Globules.

HE red particles of blood in the
human fubject have, fince the time
of Leeuwenhoeck, been fo generally al-

lowed to be {pherical, that in almoft all
B books
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books of phyfiology they are denominated
red glbules. A few authors, however,

have, at different times, doubted whether
they were {pheres, and amongft the reft

Father de la Torré, whofe curious obfer-
vations, together with his glaffes, were
prefented to the Royal Society, anno
1766.

IT is a curious and important fact, that
thefe particles are found fo generally
through the animal kingdom, that is,
they are found in the human f{pecies, in
all guadrupeds, in all birds, in all am-
phibious animals, and in all fith, in

which animals they are red, and colour
the blood.

Tur blood even of infe&s contains

particles fimilar in fhape to thofe of the
blood
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blood of more perfe&t animals, but differ-
ing in colour. :

IN water infe@s, as the lobfler and
fhrimp, thefe particles are white, in fome
land infe@s, as the caterpillar and grafs-
hopper, they appear of a faint green
when in the veflels, as T am perfuaded
from experiments. I have feen them in
an infect no bigger than a pin’s head, and
fufpect they exift almoft univerfally
through the animal kingdom.

WHAT isfogenerally extended through
the creation, muft be of great importance

in animal ceconomy; and highly defery-
ing the attention of every inquirer into
the works of nature. This fubje& be-
comes the more interelting, fo much
reafoning in the theory of medicine being
built on the properties of thofe particles.

B iz
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IT is by the microfcope alone, that we
can difcover thefe particles; and as fome
dexterity and practice is required in the
ufe of that inftrument, there have not
been wanting men of character and in-

genuity, who, having been unfuccefsful
in their own experiments, have queftion-

ed the validity of thofe made more for-
tunately by others. Some. have gone fo
far as to aflert, that no credit can be
given to microfcopes; that they deceive

us, by reprefenting objets different from
what they really are,

THESE affertions, though not entirely
without foundation, when we fpeak of
one fort of microfcopes, are very unjuftly
applied to them all. In compound
microfcopes, when the obje& is viewed
through two, or more glaffes, if thefe
glafles be not well adapted to the focus
of each other, the figure of the object

may
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may be diftorted; but no fuch circum-
ftance takes place when we view an ob-
je& through a fingle lens. All who ufe
{petacles agree, that the figures of ob-
jects appear the fame through them, as
they do to the naked eye. And as the
fingle microfcope has, like the {pectacle,
but one lens between the eye and the
obje, there is no reafon to fuppofe the
one can deceive us more than the other.
The compound having a larger field, is
more pleafant than the fingle microfcope
for many purpofes; but the fingle {hould
be always preferred by thofe who wifh to
afcertain the figures of minute bodies,
It was this infirument, fupported on a
fcroll, as delineated by Mr. Baker, (Mi-
crofcope made eafy, Plate 2. Chap. ix.)
that has been ufed in thefe experiments,
and almoft all the obfervations were made
with /enfes, as they are prepared by fome

B3 of
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of our more fkilful workmen in London,
One obferyation only, was made by means
of thofe globules, made of glafs, which
the ingenious Father de la Torré pre-
fented to the Royal Society, and which
they were fo obliging to lend to me. Of
thele globules, two only were fit for ufe,
when they came to my hands; vzz. that
which, according to Father de la Torré,
magnifies the diameter of the obje&t 640
times, and that which magnifies 1280
times. The /Jenfes of the greateft mag-
nifying power made in London, are thofe
of *, of an inch focus; which, even
allowing eight inches to be the focal
diftance of the naked eye, magnifies the
diameter of the aobject only 400 times;
a power much inferior to what may be
obtained by globules, and particularly
by that globule, which, according tq
Father de la Torré, magnifies the dia-
g | | FIATIEE metey
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meter 1280 times; and this globule
I have ufed in fome of thefe experiments,
But our /n/es, though inferior in magni-
fying power to thefe globules, are much
faperior in diftin@nefs. The globules
are full of clouds made by the {fmoke of
the lamp ufed in preparing them, and the
obje can be feen only through the tranf~
parent parts of the globules; which
makes it difficult to get a fatisfaCtory view
of it: this, with the trouble of adapting
the object to the focus of the glafs, made
me prefer our own /enfes for all the ex-
periments mentioned in thefe {heets,
ﬁxcept one; and it is but doing juftice to
the iﬁge nious gentleman above mentioned,
to acknowledge, that the greater power
of his glafles was found, in that experi-

ment, more than to compenfate for their
want of diftinétnefs,

B 4 THESE
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THESE particles of the blood, improper
ly called Globules, are in reality flat bodies ;
Leeuwenhoeck and others have allowed,
that in fith, and in the ampbibia, they are
flat and elliptical, but in the human fub-
je& and in quadrupeds, almoft all micro-
fcopical obfervers have agreed in their
being {pherical. When we confider how
many ingenious perfons have been em-
ployed in examining the blood with the
beft microfcopes, it will appear wonder=
ful that the figure of thefe particles
fhould have been miftaken; but our
wander will be leflened, when we con-
fider how many obvious things are over-
looked, till our attention is very parti-
cularly directed to them: and befides
the blood in the human fubje&, and in
quadrupeds, is fo full of thefe particles,
that it is with great difficulty we can fee

them {eparate, unlefs we find out a
method
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method of diluting the blood, It is to
fuch a difcovery, that I attribute my fuc-
cefs in this inquiry ; for having examined
the blood as it flows from the veflels of
the human body, it appeared a confufed
mafs, notwithftanding I {pread it thin on
a glafs, or a piece of talk, It then occurred
to me to dilute it, but not with water, for
this I knew diflolved the particles, but
with ferym, in which they remained un-
diffolved. By the ferum 1 could dilute it to
any degree, and therefore could view the
particles diftin& from each other ; and in
thefe experiments I found, that thefe
particles of the blood were as flat as g
guinea, I likewife obferved, that they
had a dark fpot in the middle, which
Father de la Torré took for a hole; but
upon a careful examination, I found it

was not a perforation, and therefore that
thﬁ}' were not annular, I next made

0 experie
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experiments by mixing thefe particles
with a variety of other fluids, and exa-
mined them in many different animals,
and the refult of thefe experiments was,
that their fize is different in different
animals; as is feen in Plate 1. where
they are reprefented of the fize they ap-
peared to my eye, when viewed through
alens of *_ of aninch focus; which,
allowing eight inches to be the focal
diftance of the naked eye, magnifies the
diameter 184 times.

IT may not be improper to obferve here,
that the accurate Leeuwenhoeck, not
having diluted the human blood or that
of quadrupeds, fo as to fee thefe particles
feparate from each other, was thence not
qualified to defcribe them from his own
obfervation, as he has done thofe of fith
and of frogs, and fufpe&ting a round

figure
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figure was more fit for circulating in our
veflels, was thence led to fuppofe thefe
particles fpherical in the human fubje&.
But I fhall hereafter be able to thew from
his own words, that it is not his obferya-
tions, but his {peculative opinions, or his
theory, that differs from what I have
difcovered by thefe experiments,

In Plate I. it appears, that of all the
animals which I have examined, the par-
ticles are larger in the fith called a fkate ;
next to a fkate they are larger in a frog
and a viper, and other animals of this
clafs : they are fomewhat fmaller in the
common fith, as the falmon, cod, and
eel. In birds they are {maller than in
fith; in the human fubje& fmaller than
in birds; and in fome quadrupeds ftill
{maller than in the human fubjet. Leeu-
wenhoeck, fpeaking of their fize, fays,

he
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he is confident the red particles of the
blood are no larger in a whale, than in
the f{malleft fith *. And others have
fince his time faid, they are of the fame
fize in all animals ; but it is evident from
comparing their fize as delineated in the
above-mentioned plate, that it differs con-
fiderably, and that they are not larger in
the largeft animals; for we find that in
‘an ox they are not fo large as in a man,
and fo far are they from being larger in
the whale than in the {mall fith, it ap-
pears probable, from comparing their
fize, as delincated Plate I, N° 2, from
a porpoife which belongs to the fame
genus as the whale, that they are {fmaller
in thofe animals than in fith; neither is
their fize inverfely as in the fize of the
animal, for they are as large in an ox,
as in a moufe. The difference in their

fize

®* Conf, Arcan, Nat. p. 220.
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fize therefore depends on fome other
circumftance than a difference in the fize
of the animal,

As to their fhape, I have already men-
tioned, that they are flat in all animals,
even in the human fubject ; of which any

one may be convinced by repeating the
following experiments.

EXPERIMENT 1.

'TAKE a {mall quantity of the forum of
human blood, and fhake a piece of the

craffamentum in it till it is coloured a little
with the red particles; then with a foft
hair pencil fpread a little of it on a piece

of thin glafs, and place this glafs in the
microfcope, in fuch a manner as not to

be quite horizontal, but higher at one
end than the other, by which means the

Jerum
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ferum will flow from the higher extremity
to the lower ; and as it flows, fome of the
particles will be found to {wim on their
flat fides, and will appear to have a dark
fpot in their middle; others will turn
over from one fide to the other, as they
roll down the glafs. No perfon who fees
them turn over, can doubt of their being -
flat; he will fee them, in turning, have
all the phafes that a flat body has; firft,
he will fee them on one fide, then rife
gradually on the edge, and turn over to
the other fide. I havein this way fhew-
ed their figure to a number of curious
perfons, and particularly to many ftudents
of anatomy, who have attended LeCures
in London within the laft fix years. If
inflead of ferum the particles thould be
diluted with water, containing rather
more falt than fzrum does, or if inftead
of human blood, that of an animal with

larger
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larger particles be ufed, then they will
fometimes be feen net only flat, but a

little bended, like a crooked piece of
money.

THESE experiments not only prove,
that the particles of the blood are flat,
and not globular, but likewife, by prov-
ing that they are flat, they fhew that
they are not fluid, as they are commonly
believed to be; but, on the contrary, are
folid, becaufe every fluid fwimming in
another which is in larger quantity, if it
be not foluble in that other fluid, becomes
globular, This is the cafe when a fmall
quantity of oil is mixed with a larger
quantity of water, or if a {fmall quantity
of water be mixed with a large one of
oil, then the water appears globular; and
as thefe particles are not globular bat
flat, they muft be folid, a circumftance

that
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that will appear ftill more evident from
future experiments,

IT is neceflary to remark, that in a few
minutes after the particles are fpread out
on a glafs, they run in clufters, and ftick
to cach other, and then they appear
confufed,

WHEN one of thefe particles is atten-
tively examined, while feparate from the
reft, it appears, as it lies on its flat fide,
to have a dark fpot in the middle, and
round that dark fpot it is more tranfs
parent. ‘'This dark fpot was believed to
be a perforation, or the particle was fup-
pofed to be a hollow ring, by the in-
genious Father de la Torré. But I find
from a great number of experiments, that
the dark fpot is a folid particle contained

in a flat veficle, whofe middle only it
fills,
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fills, and whofe edges are hollow, and
either empty or filled with a fubtile fluid.
This will be evident to every one who
will carefully make the following ex-

periments,

R PERIMENT I

TAKe a drop of the blood of an
animal that has large particles, as a frog,
a fith, or what 1is ftill better, of a toad;
put this blood on a thin piece of glafs,
as ufed in the former experiment, and
add to it fome water, firlt one drop, then
a fecond, and a third, and fo on, gradual-
ly increafing the quantity; and in pro-
portion as water is added, the figure of
the particle will be changed from a flat
to a {pherical fhape. When much water
1s added, the veficle will by degrees be-
come thinner and more tranfparent, and

C will
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will at laft be diffolved. When the
~ veficle has thus affumed a fpherical fhape,
it will oll down the glafs ftage fmoothly,
without thofe phafes which it had when
turning over whilft it was flat; and as it
now rolls in its {pherical thape, the folid
middle particle can be diftinély feen to
fall from fide to fide in the hollow veficle,
like a pea in a bladder. Sometimes in-
deed, inftead of falling from fide to fide,
the folid middle particle is feen to ftick
to one part of the veficle; and in pro-
portion as the veficle, inftead of being
flat, affumes a {pherical fhape, its longeft
diameter is fhortened, as might be ex-
pected on the fuppofition of its being
hollow and flat.

AFTER this experiment has been made
on the blood of fuch animals as have

large veficles, it may be made on human
blood,
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blood, where the water will be found
to have the fame effeét; the veficles will:
become fpherical, the diameters of thefe
fpheres will be lefs, than the largeft dia-
meter of the veficle in its flat ftate.

IT is remarkable, that more water is
in general required to produce this change
on the veficles of the human bloed, than
on thofe of frogs, or other amphibious
animals ; and thole of the amphibia re-
quire ftill more than thofe of fith, for
the fubflance of thefe veficles being
thicker, and more coloured in man and
in quadrupeds, than in the ampbibia, is
therefore later in being diffolved in water;
and being thinneft in fith, it thence moft
readily diffolves, Thofe who are defirous
of repeating thefe experiments, had beft
begin with the blood of toads and frogs,

whofe veficles are large, and remain

L2 fome
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fome time without diffolving in the water;
(when that is ufed with the above-
mentioned precaution) by which means
any one accuftomed to microfcopical ex-
periments may readily be fatisfied of
thefe curious circumftances,

From the greater thicknefs of the

veficles in the human fubje®, and from
their being lefs tranfparent when made
fpherical by the addition of water, and
likewife from their being fo much {maller
than thofe of fith or frogs; it is more
difficult to get a fight of the middle
particles, rolling from fide to fide in the
veficle *, which are become round; but
with a ftrong light, and a deep' mag-
nifier, I have diftinQly feen it in the

* Thele experiments were all made with day-light, in
clear weather, ;

human
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human fubject, as well as in the frog,
toad, and fkate.

Since water makes thefe pﬁrticlcs
round, and makes the dark fpot in their
middle difappear, it is evident, the red
particles of the human blood are not
perforated ; but that dark fpotis owing
to fomething elfe than a hole, and this is
likewife confirmed, by obferving, that
although the particle does, in an obfcure
glafs, appear only to have a dark fpot,
which might be fuppofed to have a hole,
yet with a very tranfparent /Jens, and a
good light, after diluting the blood with
Sferum, that middle part can be diftinétly
feen, to be only of a deeper red than the
reft of the velicle, and thence appears

darker,

Cs I~
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In thefe experiments, made by adding
water to the blood, the middle particles
appear to be lefs eafily foluble in water,
than the flat veficle which contains them:
fo that a little time after the proper
quantity of water has been added, the
flat veficles difappear, leaving their
middle particles, which feem to be glo-
bular, and very {inall.

TraT thefe red velicles of the blood,
although fat, are not perforated, is evi-
dent, likewife, from acurious appearance
which 1 have repeatedly obferved in
blood that bas been kept three days in
the fummer feafon, until it was begin-
ning to putrify; the veficles of this
blood being dilated with feram, and
examined with a /ens *, of an inch focus,
(but more particularly when examined

with-M. de la Torre’s glafs, which by
his
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his computation magnifies the diameter
1280 times) were found to have become
fpherical, the diameter of thefe {pheres
were lefs than their largeft diameter when
flat, and their external {urface was cor-
rugated in fuch a manner, s to make

them appear like fmall mulberries.

I uave feen the fame appearance on
mixing ferunt (that had been kept three
days in a warm place, and {melt putrid)
with freth drawn human blood: the
veficle affumed this globular and mul-
berry-like appearance. In thefe experi-
ments on human blood beginning to
putrify, I have likewife obferved fome
of thefe veficles break into pieces, with=
out becoming f{pherical, and I have
diftin@ly perceived the black {pot in
the centre fiffured through its middle,

Ca another
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another proof that it is not a per-
foration.

In the blood of an eel, which was
beginning to putrify, I have feen the
veficle fplit, and open, and the particle
in its centre come out of the fiffure. As
the putrefa@ion advances, thefe veficles
which had become rough fpheres, or
like mulberries, and thofe which had
been merely fiffured, each break down
into {maller pieces: M. de la Torre
feems to think they have joints, and
break regularly into feven parts; and
Leeuwenhoeck fufpected thefe globules,

{ as be called them) were conftantly made
of fix lefler globules,

Bur from obfervations 1 am con-
vinced there is nothing regular, or con-

ftant,
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ftant, in the number of pieces into which
they break : I have feen them fall into
fix, feven, eight, or more pieces, by pu-
trefation ; for putrefation breaks them
down in the manner it deftroys other
animal folids, I need hardly take notice,
that the fmall pieces into which the
veficles break, are equally red as the
veficle itfelf. The theory of the red
globules being compofed of fix ferous
ones, compacted together, and the
ferous globules of fix of lymph, has not
the leaft foundation, and is entirely over-
thrown by the fimple experiment of
mixing the blood with fix, or thirty-fix,
times its quantity of water; for the
water diffolving the globules, ought to
reduce them to yellow ferum; or colour-
lefs lymph*; but it does not, on the
contrary it is coloured red by thefe

* See Gaubii Pathologia,
particles,
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particles, even when wufed in much
greater proportion than thirty~fix parts
of water to one of blood.

TrEsE red veficles of the blood have
not only been commonly fuppofed glo-
bular and fluid, but they have with equal -
injuftice been imagined to be oily, and
more inflammable than the reft of the
blood. That theyare not oily, is evident
from their {o readily diffolving in water,
and that they are not more inflammable
than the reft of the blood, is manifeft, by
burning them after they are feparated
from the reft of the blood ; which fe-
paration may be effected, by thaking the
eraffamentum in the ferum, fo as to diffufe
the particles through it, and then by
pouring off the ferum when they have
fubfided in it : T have {eparated them in
this manner, and compared their inflam.

mability
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mability with that of infpiffated ferum,
and of dried coagulable lymph, and have
not obferved them more inflammable
than the ferum, or the lymph; nor do
they melt like oil as fome have fufpected,
but burn like a piece of horn. Some
authors who have written on the figure
of thefe veficles in quadrupeds, and in
the human fubje&, have expatiated on
the great advantage of their (fuppofed)
fpherical {hape, in order for their more
eafy circulation ; as it is probable that
no form is preferable to a {pherical one
for eafy motion; but as thefe veficles are
evidently not fpherical, but flat in all
animals, we muft believe that nature
has fome good purpofe to anfwer by
making them of that form.

It has been objeéted, that notwith-
ftanding they appear { flat out of the body,
8 they



98 Oun the Red Particles of the Blood.

they may poffibly be globular in the
body while circulating; and it has been
faid, that it is almoft inconceivable that
fo many ingenious men fhould at differ-
ent times have viewed them through a
microfcope, and have concluded them
fpherical, if they be really flat. But
however that may have happened, it is

a fa&, that they are as flat in the body
as out of it. Of this I am convinced,

by having repeatedly obferved them,
whilft circulating in the {mall veflels, be-
tween the toes of a frog, both in the

folar microfcope, and the more fimple
one abovementioned. I have feen them

with their fides parallel, like a number of
coins, laid one againft another,

I uave likewife in that animal where
Ithey are elliptical, feen them move
with one end foremoft, and {ometimes
with

]
n-]*
L]
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with an edge tufned towards theeye, I
have moreover feen them when entering
a {mall veflel, ftrike upon the angle
between it and the larger trunk, and turn
over with the fame variety of phafes, that
they have when turning over upon a
piece of glafs.

Uron this occafion, I may remark,
that it has been faid by fome microfcopi-
cal obfervers, that in paffing through
very {mall veflels, they feem to alter
their thape and to be lengthened.

THi1s conclufion I fufpe& has taken
its rife from the obferver having feen
them with their edge turned towards his
eye, in which cafe they would appear
long and {mall, asif lengthened by com-
prefiion, efpecially to one who fets out
with the notion of their being globular.

I have
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I have feen them, in blood veffels which
would admit only fingle veficles, move
with difficulty, as if flreightened for
room, but never faw them altered in
their thape by the a&ion of the veffels.

If then they really be not globular,
but flat, and if water fo readily alters
their thape, whence is.it, that the ferum
has the property of preferving them in
that form, which feems {o neceffary?
becaufe it 1s fo general through the
animal creation.

It is principally by the falts of the
Jerum, that this effect is produced, as is
proved by adding a {fmall quantity of any
neutral falt to water, when the water 1s
no longer capable of diffolving thofe
particles, nor does it alter their fhape

when
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when the falt is ufed in a certain pro-
portion,

EXPERTMENT. HL

Ir a faturated folution of any of the
common neutral falts be mixed with
freth blood, and the globules (as they
have been called, but which for the
future, I fhall call flat veficles) be then
examined in a microfcope, the falt will
be found to have contracted or fhrivelled
the veficles, fo that they appear quite
folid, the veficular fubftance being clofely
applied all round the central piece, In
proportion as the folution of falt is di-
luted with water, it has lels effe@, and
when diluted with fix, eight, ten, or
twelve times its quantity of water, it

produces no change in the figure of the

velicles,
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veficles, whofe flat fhape can then be
feen, even more diftintly than when
mixed with ferum itfelf.

The neutral falts, which when diluted
with water, have been obferved to have the
effeéts above defcribed, are Glauber’s falt,
Epfom falt, formed of the volatile alkali
and the vitriolic acid, common nitre, cubic
nitre, a falt made with the volatile alkali
and the nitrous acid, as well as the falts
made with the nitrous acid and magnefia,
or with the nitrous acid and chalk, and
alfo common falt, digeftive falt of Sylvius,
and a falt made with vinegar and the
foffil alkali. Thefe experiments were
fufficient to convince me, that this pro-
perty was very general among thofe falts
which confift of acid and alkali, and
therefore it feemed unneceffary to pro-

fecute
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{fecute this inquiry further *. But acids
and alkalies have different effe&s on
thefe veficles from what neutral falts
have,

The fixed vegetable alkali, and the
volatile alkali, were tried in a pretty
ftrong folution, and found to corrugate
the veficles, and in proportion as they
were diluted, their effets became fimilar
to water alone: but it is not eafy to find
the point of firength where the veficles
would remain unaltered in the folution.
And here we may obferve, that fince
thefe veficles are found to diffolve fo
readily in water, and not to be diffolved

*® Thefe experiments were made by putiing one drop
of the faturated folution of the falt into a tea cup, and then
adding diftilled water by a few drops at a time, and to

this mixture, the feram of the blood highly tinged with
the red veficles was added.

D n
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in thefe folutions of alkali, it is a ftrong
argument againft their being oily, or

faponaceous, as they have been fufpetted.

TaE effe® of acids are very different.
I have tried the vitriolic, nitrous, mu-
riatic, diﬁilled'vinegar, and the acid of
phofphorus; thefe, when much diluted,
have the fame effe& as water in making
the veficle fpherical, and in proportion
as they are lefs diluted, they diffolve the
veficles, without making them fpherical
as water does. I never could find any
peint of dilution, where the acids, like
the neutral falts, produced no change on

the figure of the velicles. This experi-
ment is the more to be attended to, as

thefe veficles have been fuppofed to be
oily and faponaceous, which is impro-
bable, fince they diflolve more readily in

acids than in alkalies.
I SALTS
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SarLTs made with earth of alum, and
any of the acids, always carrugate thofe
veficles, unlefs they be much diluted,
when their effeés are fimilar to thofe of
water alone; that is, they make the
veficle aflume a fpherical thape. 1 could
not difcover any point of ftrength in thefe
folutions, where the particles would re-
main in them, without being changed in

their fhapﬂ.;

THE fame was obferved of {pirits of
wine; fome of the metalline falts, as
copperas, fublimate and Roman vitriol,
were tried, and when much diluted, their
effgi'ts were not different from thofe of
water ; but in proportion as the folution
was ftronger, they corrugated the veficles
more and more,

D g URINE
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Urine when containing much of its
falts, has effects fimilar to the ferum, but
in proportion as it is weaker, its effe@s
are more like thofe of water,

Tue ufe therefore of thofe falts which
enter into the compofition of the blood,
is probably to preferve the red veficles
in their flat form, for we muft fuppofe
fome advantages attend that fhape, fince
nature has made ufe of it fo generally in
the blood of different animals. And as
both a very ftrong folution of neutral
falts, and a very diluted one, alters the
fhape of the veficles, it is probable, na-
ture has limited the proportions of the
water, and the falts, in our blood,

A pecree of latitude in thefe pro-
portions, however, feems to be admitted,
' for
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for I obferved the veficles equally un-
changed, when mixed with a folution of
falts, confifting of eight drops of water
to one of the faturated folution. And
when added to a mixture of fifteen drops
of water, to one of the fame folution :
not only the neutral falts in the blood are
capable of preventing the ferum from
diflolving the veficles, but the mucilage,
or lymph, with which the forum is fo
much impregnated, feems to contribute
to the {ame effe.

WHEN the veficles have been made
fpherical by being mixed with water, if
a fmall quantity of a pretty ftrong folu-
tion of a neutral falt be added, they are
immediately thrivelled ; a few of them
recover their former flat fhape, but the
greateft part are contracted irregularly
into fmall fpheres, When thefe veficles

Dl a thus
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thus recover their fhape, after having
been a fhort time mixed with water,
they are generally more traniparent, and
appear thinner, a part of their {ubftance
having been diflolved in water ; and
thenee it is more ealy to diftinguifh the
little folid particle which is contained
in them. By this experiment I have
had the pleafure of convincing many
curious perfons, of the cumpoﬁtiﬂn of
this part of the blood, who were not
quite fatisfied from fome of the other

experiments.

I navEe mentioned above, and fhewn
in Plate I. that thefe veficles are of
different fizes in different animals. I have
likewife obferved, that they are notall of
the fame fize in the {fame animal, fome
peing a little larger than others, and fome

| diflolve
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diﬁnlvc in water more readily than
others,

In the fame fpecies of animals, they
even differ in fize in the different periods
of life, 1In a chicken, on the fixth day
of incubation, I found them larger than
in a full-grown hen, as it is reprefented
in the Plate, and I have found them

larger in the blood of a very young viper,
than in that of its mother, out of whofe
belly it was taken, I have not however
been convinced from experiments, that
there is any difference in fize between
thofe of a child at its birth, and thofe
of an adult perfon,

Ir_& the blood of fome infecs, the

veficles are not red, but white, as may
D3y cafily
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eafily be obferved in a lobfter, (which
Linnzus calls an infe@) one of whofe
legs being cut off, a quantity of a clear
A{anies flows from it; this after being
fome time expofed to the air jellies, but
lefs firmly than the blood of more per-
fect animals. When it is jellied, it is
found to have feveral white filaments ;
thefe are principally the veficles con-
creted, as I am perfuaded from the fol-
lowing experiment,

EXPEREMENT 1IE

Ir one of the legs of a lobfter be cut
off, and a little of the blood be catched
upon a flat glafs, and inftantly applied to
the microfcope, it is feen to contain fla t
yeficles, that are circular, like thofe of

the
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the common fith, and have each of them

a leffer particle in their centre, as thofe
of other animals, But there is a curious
change produced in their fhape, by being
expofed to the air, for foon after they
are received on the glafs, they are corru-
gated, or from a flat thape are changed
into irregular fpheres, as is reprefented
in Plate I, This change takes place fo
rapidly, that it requires great expedition
to apply them to the microfcope foon
enough to obferve it.

1 uavE obferved the fanies or blood
of a thrimp, by cutting off its tail, and
found veficles in it fimilar to thofe of the
lobfter ; which have been a fhort time
expofed to the air. But I never could
apply the blood, {0 as to fee them in their
flat form ; but fince they change by ex-

pofition
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pofition to the air, I conjecture, that
like them they are flat in the blood
veflels, but being more fufceptible of
changes from the conta& of air, they
were corrugated before I could get them
applied to the microfcope.

Tue ingenious Leeuwenhoeck has
obferved, that in the blood of a grafs-
hopper, its veficles or globules, as he
calls them, are green; I have feen the
fame circumftance in the white cater-
pillar, whofe ferum appeared green when
in its veflels, but when let out from this
animal, or from a grafshopper, the
colour cannot be diftinguifhed.

Tug {malleft animal in which I have
difcerned thefe veficles, is an infe& no
bigger than a pin’s head, that is feen

almoft
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almoft conftantly in the river water
which we have in London. This infe&,
which is a fpecies of the monoculus,
being put into a concave glafs with a
little water, and the rays _t:}f the f{un
being made to pafs through it, the heart
may be feen to beat, and the tranfparent
blood or fanies found to have a few
veficles, which appear to move one after
the other; being made vifible though
tranfparent, by the light paffing in fuch
a manner, as to be refrated by them.

SINCE fo {mall an animal as this, has
thefe curious veficles, equally as the
larger and more perfe® animals, is it
not probable, that they are diffufed
through the whole animal creation ? And
what is found fo generally amongft
animals, muft be of great ufe in their
gecono my,

_ y
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As thefe curious veficles therefore are
{o univerfally found amongft all animals,
and as their ftru@ure is in all animals
fimilar, we are naturally led to con-
clude, that parts fo complicated cannot
be made by a mere mechanical agitation
of the chyle in the blood veffels, or
lungs; but that nature has fet apart cer-
“tain organs in the body for their forma-
tion. And which we fhall next inquire

into,

CHAP,
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On the Struéture of the Lymphatic Glands.

HESE Glands, which by Ana-
tomilts are called the Lymphatic
Glands, and vulgarly known by the
name of Waxen Kernels, fince the dif-
covery of the Lympbhatic veffels by Rud-
bec and Bartholine (anno 1651-2.), have
been properly confidered as appendages
to the Lymphatic Syftem; and though
many excellent anatomifts fince that
period, have employed themfelves with

great
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great affiduity, and made many curious
experiments with a view to complete the
difcovery of this important fubject; yet
the Lymphatic Glands feem to have
derived fewer advantages from this {pirit
of inquiry, than the other parts of the
{yftem; their firuGture and office being
unknown, except what relates to their
grofs anatomy, and even in that refpect
the beft anatomifts are not well agreed.
Some {uppofe, that each Lymphatic
Gland is compofed of large cells, and
others that they are formed of convolut-
ed lymphatic veflels; and fome, that
the red veins communicate with the
lymphatic veflels in the {ubftance of the
Gland *. Butin order to avoid perplex-

n g

* Non raro mihi in repletione vaforam lymphaticorum
mercurit ope occurrit, liquidum hoc penetrabiliffimom
abfque extravafatione ex vafis lymphaticis in venas fangui-
feras tranfiiffe.  Hinc cavam venam inferiorem ex injec-

tione
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ing a fubje&t of itfelf too intricate, we
fhall pafs over unnoticed, the various
' opinions

tione in vafa lymphatica, mercurio plenam inveni nulla
interim, ne guttula quidem mercurii per thoracicum
dutum, prope infertionem fuam ligato in venam cavam
{fuperiorem effufa. Glandulam nempe lumbarem femi-
fcirrhofam, per duflum lymphaticum ex pelvi trans ar-
teriam iliacam adfcendentem, mercurio replevi, Intravit
mercutios in glandulam, ejufque dimidiam partem, in-
feriorem nempe, pelvi propriorem replevit, Refiftentia-
in glandula infignis, columnam mercurii in tubulo in-
jeltionis oftedecim pollicum fuftinebat, nec viam in vas
glandulz lymphatice excretorium, mercurius pandere fibi
valebat.

Preflione itaque digiti denique mercurium in du@us
glandulz minores, per vas lymphaticum glandula infer-
tam adegi. Senfi diminutionem fluentis, et fugam ex
vaile glandulam intrante, attentus exfpe@labam majorum
ex glandula furfum exporrelorum du&uum lymphati-
coram intumefcentiam, fed fpe mea fruftratus, eleganti
fpectaculo, minutiffimos mercurij globulos, in venam ex
glandula ad venam inferiorem cavam euntem elapfos,
hujus ramulos ad truncum ufque expandentes vidi, Per
venam hanc, trunco venz cava in fuperficie fua exteriori
fub exitu {fpermatice dextrz infertam, mercurius omnunis,
per vas lymphaticum 2d glandulam adveQus, et via
quidem magis aperta, fola ponderis mercurii preflione,
facili demum negotio in venz cavee truncum tranfic
ut brevi tempore magna liquidi hujus copia truncum

vena
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opinions advanced by different authors
who have written on this fubje&, and

endeavour to defcribe their ftru&ture and
ufes, from the ideas and experiments of
the ingenious author of the fubfequent
difcoveries; and as the anatomy of many
parts is to be maturely confidered, before

we can reafon on the functions of any

one of them (from the mutual depend-

ven cava intraverit, trunculis lymphaticis fuperioribus,
ex glandula exeuntibus, plane vacuis.

Anaftomofin in glandulis hifce lymphaticis conglo-
batis, inter vafa minora glandulz tortuofa lymphatica ipfa
ac venam glandulz fanguiferam intercedere, nemo vix
unquam cogitafiet,

Attamen adefle immediatam inter vafa lymphatica et
minimos venz glandularum conglobatarum ramulos
anzftomofin, nullum amplius polt has obfervationes meas
dubium reftat. . Mercurius enim, in globulos minimos
divifus, duu continuo ex vafis lymphaticis glandulz in
venz ramulos tranfiit, nullum przterea in glandula ex-
travafatum aderat, nec liquidum ponderofum, uti mer-
curius, in reforbentia valcula alia ratione intrare potuiffet,
nifi per anaftomofin five inofculationem, extremitatum
valculorum glandula immediatam atque continvam.

ance
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ance they have on each other) we (hall
firft defcribe their ftruCture, and after-

wards inquire into their ufe,

SEcT. 1. A LymPHATIC gland, in
fize and fhape, is commonly compared
to a fmall acorn; though I think it
more generally refembles the figure of
a kidney bean, being oblong, rounded
at the extremities, and a little flattened
on the upper and under fides, particu-
larly in the uninjeGed flate, But inde-
pendent of any change produced by in-
jetion, we obferve great variety in the
fize and figure of the lymphatic glands
in different bodies, and in different parfs
of the fame body. In fome they are large
and round, in others fmall and flat, and

in every clufter of thefe gllands, this
E difference
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difference in fhape and fize is obferv~
able, Vid. Plate'II.

In females they are generally {maller
than in males, and are always confider-
ably lefs in proportion before the time of
pube;ty than after it.

SecT. 2. THESE glagds are difperfed
in the courfe of the lymphatic veffels, in
different parts of the body, and through
them the lymphatic veflels pafs, Their
various fituations have been already fo
accurately delineated by Mr. Hewfon *,
that a repetition would be tedious and
unnecefiary,

¥ Hewfon on the Lymphatic Syftem, Vol, 1I. Plates
1, I, IIL, 1V,

SECT.
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SecT. 3. Eacu gland is a congeries
of tubes, confifting of arteries, veins,
lymphatic vefiels and nerves, connected
by the cellular fubftance; the whole
fdrming a circumferibed apparatus for
the purpofe of fecretion. The cellular
fubftance furrounding the glandis a little
condenfed, and_ forms what has bﬂ;:en
called, but improperly, its capfula. For
though we confider the cellular mem-
brane to be the common conne&ling
medium of all the parts of the body,
yet we cannot allow of its forming a pe-
culiar coat to any part; fince4t gannot
be feparated from thofelymphatic glands,
without deftroying the texture of them,

SEcT. 4. THE branches from theadrta
fupply the lymphatic glands with blood,
in common with all other parts of the
body. In general two or three fmall

F 2 branches
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branches entef. each of thefe glands at
different parts, and thefe branches ra-
mify to exceeding minutenefs through-
out the whole gland, and their cor-
refponding veins return the blood into
the adjacent venous trunks.

SecT. 5. THE nerves in their courfe
give off extremely fmall twigs to the
lymphatic glands, but not modified to
convey an acute fenfation; for thefe
glands, unlefs in a ftate of inflamma-

tion, are very little fenfible,
> y

Sccr. 6. Besipes arteries, veins, and
nerves, every one of thefe glands has a
number of fialllymphatic veflels. They
are no where to be found, but in the
courfe of the larger lymphatic veflels,
which in their paflage from the extreme

| parts
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parts of the body, towards the thoracic
du&, enter and pafs through the lym-
phatic glands in the following manner,

Sect. 7. ApouT aquarter ofan inch

before a lymphatic enters a gland, it di-
vides into two, three, or four {maller

branches, fometimes into a greater num-
ber. Thefe enter the gland at the part
fartheft from the thoracic du&, and are
then fubdivided into branches, as {mall
as the ramifications of the arteries and
veins before defcribed, and which they
accompany to every part of the gland.
After being thus minutely divided, they
reunite and gradually become larger, as: |
they approach the oppofite fide of the.
gland, forming three or four branches,
which are joined by other lymphatics,
that arife from the cells of the gland.
All thefe branches unite together, about

E 3 a quarter
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flaming a lymphatic gland 40 its
- paffage.

Sect. 9. InN Se&. 3. we faid, that
tach lymphatic gland is a congeries of
veflels ; and in Sect. 7. we.obferved, that
fome lymphatic veffels arofe from the
cells of the gland : but here we do not
mean thofe appearances which have
been called cellular *, (and that are in
reality only little eminences, formed by
. the bending of one veffel round another)
but other cells which really do exift in

the {ubftance of the gland, and are fo

very {fmall as to become vifible only by
the afiiftance of the ‘microfcope,

Ir weinje + a lymphatic gland with
mercury, or inflate it with air, an irre-

* M. de Haller, Elem. Phyfiolog. tom. i. page 183,
1+ Vide Plate V. Fig, 3. |

E 4 gular
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gular appearance is produced, very much
refembling cells; and if a gland prepared
in this manner, is dried and cut through,
at firlt fight it looks like a honeycomb,
but if we examine it more attentively, we
fhall find this cellular appearance evident-
ly made of convoluted vefiels, and by far
the greater part of lymphatic glands, that
we prepare, the {ubdivifion of the lym-
phatic veflels into {maller and {maller
branches, and not into cells, 1s apparent
to the naked eye. Vide Plate II. Fig. 3,
and 4.

SecT. 10. TaeE cellular appearance in
the lymphatic glands is, I think, proba-
bly a deception, which may happen in
the following way. The very f{imall
lymphatic vefiels, are very much con-
voluted, and running in a ferpentine di-

reCtion one over the other, a part of one
veflel
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veflel is covered by that part of another
veflel, which lies over it. This being
general, an irregular furface is produced,
fo that it looks like a number of {mall
globules, or very {mall pin heads; (vide
Plate I1. Fig. 1.) fimilar to what we ob-
ferve in the epididymis when injected with
mercury ; and that this is really the cafe, I
am convinced, from what I have obferved
on the examination of other lymphatic
glands, when the vefiels have been lefs
convoluted, and where the vafcular tex-
ture has been more evident ; for in fome
we can diﬁin&iy trace the continuity of -

veflels through the glands, efpecially in
the more fimple ones.

SECT. 11. Plate Il. Fig. 2. exhibits .
a lymphatic veflel A, forming three lym-
phatic glands : the firft at B, is a fubdi-
vifion of the trunk A, into about nine or

ten
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“ten branches which are convoluted, and
form a gland. Thefe uvnite again, and
form the trunk at C, which, afcending
about three inches, divides into about fix
branches, running parallel to cach other,
and form a lymphatic gland at D, not
larger than the trunk of the veflel, which
is the moft fimple I have ever feen: the
branches are again united to form the
trunk E ; this veflel then afcends about
three inches further, and divides into
two branches ¥ and G; the branch G is
continued on where it is joined with
other lymphatic veflels. The branch F
is again divided into four veflels, that are
fubdivided to form the third gland at
H, ecvidently compofed of fmall con-
voluted lymphatic veflels : thefe veffels
are again united and form the large lym-

phatic veflel at I, which pafles on %o

coms=- -
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cammumcate with fome other ]ymphahc
veflels, not exprefled in this Plate.

SecT. 12. 'Tuis circumftance of the
lymphatic glands being formed of con-
voluted lymphatic veflels, is demonftra~
ble, not only in this preparation, but alfo
in many of the larger and complete
glands, particularly in Plate IL Pig, 2,
and 4.; and though we have not fo clear
a demonftration, that every lymphatic
gland is a convolution of lymphatic vef-
fels, or that fome glands may not have
large cells; yet we have this ufeful fad,
that a lymphatic gland is not always or
neceflarily compofed of cells ; and as we
can prove that fome, nay niany glands,
are only convoluted lymphatic veflels,
and as the cellular firucture in any is ra-
ther doubtful, it is probable that all lym-
phatic glands are formed of convoluted |

9 _ lymphatic
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lymphatic vefiels, and that the appearance
of large cells may be a deception, from
the circumftance I have already men-
tioned ; and I am the more confirmed in
my opinion that this is the cafe, on tak-
ing a more general furvey of this fubje&
in the animal kingdom ; as in the turtle,
where the lymphatic glands are wanting ;
or at leaft that circumfcribed form of a
lymphatic gland, fo general in the more
perfe¢t animals, is not to be found in

thofe of the amphibious clafs,

Sect. 13. In the mefentery of a tur-
tle, no lymphatic glands are obfervable ;
yet in this, animal nature does her bu-
- finefs as well, though the apparatus is

differently conftruc¢ted. The {mall blood
veflels in the mefentery of this animal are
trarifparent in an unprepared ftate, and
the large veflels form a network, making

feemingly
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fecemingly pretty confiderable methes,
but if we inje&t them, (7 e. the veins
and arteries) we find this part exceeding-
ly vafcular, and from its tran{parency
we can here prove the artery terminating.
in the vein by continuity of canal (a
fa& not eafily demonftrable in the human
body); and if we inje¢t the lymphatic
veflfels, we find them very numerous,

forming the moft beautiful network ima-

ginable.

The lacteals come from the edge of
the inteftines upon the mefentery, Part
of them afcend, furrounding the blood
veflels, but do not communicate with
them., Thefe fend off lateral branches
to the tranfparent part of the mefentery,
whilft others come immediately from the
inteftines to it, where they divide to ex-
ceeding minutenefs, making frequent

analto-
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~ anaftomofes, and gradually becoming
larger as they approach the upper angle,
where they communicate with the larger
branches, and pafs on to the thoracic

du&. Vide Plate 111,

SEcT. 14. TuE arteries and veins,
are principally {pread on the coats of the
lymphatic veffels, fo that we here find
the requifites to form a lymphatic gland ;
for as we prove, that many of the lym-
phatic glands in the human body are no
more than a congeries of arteries, veins,
nerves, and lymphatic veffels convoluted ;
it is probable, that all lymphatic glands
may be fogmed in the fame manner: fo,
perhaps, it may be the fame thing in
nature, or the fame purpofes of animal
ceconomy may be equally well an{wered,
whether the parts compoling a gland
(viz. arteries, veins, nerves, and lym-

phatic
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phatic veflels) be circumicribed in a pro-
per membrane, or {pread over a larger
furface. This perhaps will be raore
fully proved by fome experiments and
obfervations, which I fhall hereafter
publith on the minute flruure of
glands.

Sect. 15. ON cutting into a freth"
lymphatic gland, we find it contains a
thickith, white, milky fluidd. Then if
we carefully wipe, or wath this fluid
from any part of it, and examine it at-
tentively in the microfcope, we obferve
an almoft infinite number of fmall cells,
not fuch as have been before defcribed,
or that have been fuppofed to exift in
the lymphatic glands, but others too
fmall to become vifible to the naked
eye, cxprefled Plate IV, Fig, 4.

SecT,
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SEcT. 16. IF the arteries and veins
of a lymphatic gland have been previ-
oufly injeCted with a coloured fluid, and
a part of the gland be then viewed
through the microfcope, we obferve
thefe cells are extremely vafcular; and it
is into thefe cells that the white fluid
found in the gland is fecreted. This
fluid is abforbed by the lymphatic veflels,
which we obferved Sef. 7. arofe from
the cells of the gland ; and is by them,
in common with the other fluids, carried
into the courfe of the circulation,

Sect. 17. THE lymphatic veflels
therefore, which originate from the cells
of the gland, are in the lymphatic
glands analogous to the excretory dulls
of other glands; and we have the fame
proofs that the lymphatic glands fecrete
this white fluid, and that it is carried from

the
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the glands by the lymphatic veffels, that
we have of glands in other parts of the
body feparating different fluids, and hav-
ing excretory dués; for if we cut into a
lymphatic gland we find a white fluid ;
and if a ligature be made on the lympha-
tic veflel coming from that gland, we
find a fluid of the fame kind contained in
thofe lymphatic veflels. This is as con-
vincing a proof of the lymphatic veflels
being excretory ducts to the lymphatic
glands, and as fatisfactory, as that the
hepatic duct is the excretory duct of the
liver., We know the liver fecretes bile,
becaufe we find it in that vifcus 5 and
we know the ductus bepaticus is its ex-
cretory duét, becaufe we find bile con-
tained in it. The proofs are fimilar and
equally conclufive.

F SECT.
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- 8ecT. 18. * The exiftence of a white
thick macus-like fluid, in the lymphatic
gland, has been long generally known to
anatomilts, andis particularly remarked by
M. de Haller; but the properties of this
fluid feem to have been entirely over-
looked and neglected.

Turs may perhaps have been owing
to the fame caufe, that the fhape of the -
particles of the blood, till lately, has been
fo little known, viz. the want of diluting
this liquor; for if ‘we examine this fluid
in the natural ftate, we find it a homo-
geneous mafs, difcovering nothing of its

compofition, or properties, But if we

. ® Succum glandulis conglobatis ineffe, album, ferofum
ladte tenuiorem, in juniori potifimum animali confpi-
cuum, id quidem certum eft. Eum, cremorl fimilem
dixit Thomas Wharton, cinerum Malpighius diaphanum
Nuckius album Morgagnius, refle etad naturam, ut puto
omnes, Haller, tom, i. p. 184.

dilute
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dilute it with a folution of Glauber’s falts
1 water, or with the fzrum of the blood,
and view it with a /ens of the % of an
inch focus, as formerly mentioned in the
experiments on the blood, we then ob-
ferve the following appearance.

SECT. 19. NUMBERLEss {mall, white,
folid particles, refembling in fize and
fhape thofe central particles found in
the veficles of the blood, are to be
feen diftin&tly gliding down on the
ftage of the microfcope, and if we dilute
it {fufficiently, we can examine them
feparately, and view them as ditin&ly as
we can the particles of the blood.

SECT. 20. THESE particles found in
the Iymphatic glands, likewife agree re-
markably in their properties with the
central particles found in the veficles of

F .2 the
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the blood, not only as to fize and fhape,
but alfo in being infoluble in ferum, ora
folution of any of the neutral falts in
water (except putrefaction takes place),
and are like the blood foluble in water,
and in the fame order. Thefe particles .
are by the lymphatic veflels taken into
the courfe of the circulation, and mixed
with the blood, where they are for a
time retained, to be again feparated from
it, as we fhall fee afterwards in our in-

quiry into the anatomy of fome other
parts.

CHAP.
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On the Situation and Strulture of the
Thymus Gland.

BECT. 21, HE term Gland has

been given to certain
parts of an animal body, that are by
nature deftined to feparate fluids of dif-
ferent properties from the general mafs
of blood, which are to be applied to the
various purpofes of the animal cconomy,
or to be excreted, as being either ufelefs
or hurtful to the conftitution,

23 SECT,
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SEcT. 22. But though the term
Gland is properly given only to fuch parts
as are known to perform this office; yet
it has alfo been applied to fome parts
whofe ufes are unknown ; becaufe their
ftruCure being apparently the fame with
that of Glands (properly fo called), it
has thence been conjeftured that their
ufes might likewile be fimilar, Thus the
Thymus has acquired the name of Gland,
In like manner we ufe the terms Thy-
roid Glands, and Glandule Renales. For
whenever any part receives more blood
than is -neceflary for the immediate
growth, or nourithment of that part, it is
concluded (@ priori) that this blood is to
undergo fome change, or that fome
fecretion is to be made from it. And
for thefe reafons, the appellation of
Gland has been given to the Thymus,
the Thyroid, and Glandule Renales.

SECT,
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SecT. 23. The Thymus is fituated in
~ the fuperior part of the cheft, in that
{pace called the anterior mediaftinun ;
which in the fetus ftate, and for a few
years after birth, is large. The fhape and
fize of this gland is various; differing in
almoft evcry' fubject. It is triangular,
adapted to the fpace between the right
and left lobe of the lungs. The fuperior
_part of the gland feldom rifes higher than
the upper edge of the firft bone of the
fternum. Sometimes one and fometimes
two procefles of the fame glandular
ftructure, arife from the upper part of
the Thymus, and afcend on the fore-part
of the neck, almoft as high as the Glan-
dula Thyroidea; and lies between the
Trachea arteria, and carotid arteries®;

but this is a circumftance that rarely

% Hall. tomus, i, ps 115

B occurs.
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occurs. The two fides of the gland are
placed next the lungs, and the inferior
part, or bafis of the tﬁanglc, extends
downwards, (fometimes much lower
than is exprefled in the Plate) lying on
the upper and outer part of the pericar-
dium, to which it is attached by the
reticular f{ubftance, The fuperior and

pofterior part of the Thymus lies on that
part of the aorta, called finus airte,
which arifes from the left ventricle of the
heart to form the curvature, the fore-part
of which and the common trunk of the
“ right carotid and fubclavian arteries, it
generally embraces. The inferior pofte-
rior part is always connefted with the
upper part of the pericardium,

Sect. 24. Tue Thymus receives two
{mall arteries, called arterie thymice;

which meoft commonly originate from
the
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the finus airtez; fometimes they arife
from the curvature of the adrta, and I
have feen fome inftances of one {mall
artery coming from the common trunk
of the right carotid and fubclavian ar-
teries, to the upper part of this gland.
Befides thefe, the Thymus receives feveral
finall arterial branches on its fore-part,
from the mammary, and other arteries,
that fopply the mediaftinal fpace with
blood,

Sect. 25, THE veins are always
more regular in their termination, and
are generally two in number, They open
into the trunk of the jugular and fubcla-
vian veins on the left fide; of which a
part is covered by the fuperior portion of
the Thymus,

Sect,
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Secr. 26. The Thymus is a gland of
the conglomerate kind ; and like others

of that clafs, has no particular centre of
ramification for its blood veflels; but

they enter promifcuoufly at different parts
of it, It is formed of a great number of
{mall lobules, or aczniz, united to each
other by blood vefiels, and the z¢/a cel-
lulofa; and over the whole, giving it
greater compacinefs, is a condenfed cel-
lular f{ubftance, which forms a kind of
capfula to the gland, and gives it a pretty
regular {mooth external furface, except
where it is fiffured into larger lobes. But
this capfula is not of that kind we find on
fome other glands, as on the kidneys, &c.
which can be readily feparated from
them. It is nothing more than 2
coarfer condenfed reticular fubflance ad-
hering firmly to all parts of it; from
which it cannot be feparated, without

7 doing
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doing injury to the glandalar fub-
ftance.

SECT. 27. MANY attempts have been
made, by diffection and other means, to
difcover an excretory duct from this part,
For the organization being apparently the
fame in it, as in fome other known
glands, it was but natural to conclude
that, fimilar to them, it alfo thould have
an outlet, Accordingly, many fruitlefs
experiments have been made, and much
time employed to difcover it, but with
fo little fuccefs, that all attempts of that
kind feem long fince to have been given
up. Nay, fome have been led into very
unphilofophical conjeGures (viz.) that
perhaps it was ufelefs, or that if it did

perform any office, it was fo obfcurely
as to efcape inveftigation.,

SEcT,
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SecT. 28. BuT the ingenious author,
whofe experiments we are about to re-
late, entertained too exalted an idea of
nature, to {uppofe that any part of the
animal frame was ufelefs, though the
ftruture of fome parts might be {o intri-
;I:ate, and their ufes fo obfcure, as to
elude the refearches of the moft affiduous
and ingenious inquirers, into the opera-
tions of nature,

Sect. 29. MR. Hewfon, after having
made many attempts by diffetion and
injeCtions to difcover the ufe of this
gland, with almoft as little {uccefs as his
predeceflors, began to employ the micro-
fcope ; but microfcopical experiments,
in the manner they were then conduéted,
afforded no other fatisfaction here than
that the blood veffels were diftributed in

a fimilar manner to thofe of the lym-
phatic
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phatic glands; but the external appear-
ance, as well as the minute ftructure of
the Thymus, (fo exactly correfponding
with the firucure of other glands) con-
vinced Mr. Hewfon, it muft have an
excretory duc ; yet pofiibly it might be
{o fmall, or the coats fo tranfparent, that
when collapfed in the dead body, it
might become almoft invifible; though
during life, while diftended with the
natural fluid, it might be more readily
perceived. Therefore the following ex-
periments were made in order to detect
it.

E'X P.E R MEN T+l

Sect. 30. THE fternum of a half
grown dog being removed, a ligature was
paffed round the Thymus; including at

the
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the fame time all the neighbouring parts,
The animal foon died. On examining
the parts contained within the ligature,
no excretory du& could be found; buta
great number of lymphatic veffels made
their appearance, filled with a darker
coloured fluid than ordinary *,

As the gland in this dog was fmall, it
was {uggefted that the experiment would
probably fucceed better in a larger

animal, which gave rife to the following
experiments,

® Ubinam his fuccus habitet nondum confentitar, Ex
thymi tamen exemplo, maximz glandule crediderim com
Nuckio in areolis cellularum refidere. Nam in tota thymi
glandula vbicunque leferis exiguo etiam vulnere in eam
violationem exprimi poteft, neque tamen aut manifeita cavi-
tas reperitur, qua contineatur, negue ex vale aliquo effluere
videtur, cum et copia eam guttulam fuperet, qua ex vafe
non magno incifo fperetur, neque ex remotis glandule
partibus per vafcula adeo facile in vulnus urgeri poffet, et
denique manifefto cum fpuma ex cellulis cavernulifque
exprimatur, Hall. Elem, Phy. tom. i. p. 184.

EXPE-
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EXPERIMENT VIL

SecT. 31. THE cheft of a calf being
opened, a ligature was paffed round the
lower part of the Thymus, as had been
done in the former experiment, and the
~ parts contained within the ligature were
taken out. On examining thefe very
attentively, a great number of lymphatic
veflels, containing a fluid almoft fimilar
to chyle, of a white colour, but not quite
fo opaque, were feen coming from every
part of the.gIand; one of which was fo
large, that at firft fight it had the ap-
pearance of an excretory duct; but on a
more attentive examination, it was dif-
covered to be no other than a large lym-

phatic
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phatic veffel. The remaining parts
were difle¢ted with all poflible care, but

no excretory duct could be feen.

Secrt. 32. THE fluid found in the
Iymphatic vefiels, coming from the Thy-
mus, differing {fo much in colour from
-what is contained in the lymphatic veflels
of the other parts of the body, was an
inviting circumftance to examine the pro-
perties of it, with intent to determine
upon what caufe this remarkable differ-
ence in colour depended.

EXPLEIMENTII,

SECT, 33. A bROP or two of the fluid
found in the lymphatic veffels, coming

from the Thymus Gland, being received
upon
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upon a thin piece of gfafs, and examined
in a microﬁ:ope, with a lens of _*_ of ani
inch focus, it appeared opake, and like
a drop of milk. But on diluting it with
a few drops of the ferum of human
Biood,. the fame appearaﬁce was exhi=
bited, as was obferved on examining the
fluid found in the lymphatic glands, (vid. )
a gréat number of fmall, white I‘-::ulidipar—
ticles, exa&ly refembling in fize and
fhape the central particles in the veficles
of the blood ; or fuch as are found in the
fluid of the lymphatic glands.

EXPERIMENT IV

SEcT. 34. A few drops of the fame
kind of fluid as in the former experiment,
were diluted with a fmall quantity of a
[folution of Glauber’s falts in water, (as
G mentioned
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mentioned in experiments on the blood)
and on viewing this with the microfcope,
the fame particles were more diftinétly

feen than in the preceding experiment,

on account of the fluid being more
diluted,

Sect. 35. ParTicires of this fhape
being found in large quantities in the
Iyraphatic veffels, coming immediately
from the Thymus, through the fubftance
of which lymphatic veflels ramify to every
part, gave reafon for fufpecting that
thefe lymphatic vefiels were pofiibly the
excretory duds of the Thymus: and the
following experiment proved the con-
jecture to be well founded.

EXPE-~
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EXPERIMENT V.

Sect. 36. ON cutting into the fub-
ftance of the gland, it was found to con-
tain a white thick fluid ¥#; in moft re-
{pects refembling the fluid found in lym-
phatic glands, only in larger quantity,
A fmall portion of this fluid being re-
ceived on a thin piece of glafs, was di-
luted firft with ferum, then with a fola-
tion of Glauber’s {alt in water, and exa-
mined with a microfcope. In both thele
experiments the appearances were exact-
ly the fame, as we have related in the

* Interiorem fi rimeris fabricam, in omnibus, quos un-
quam vidi, fetubus reperies, incifione fatta, quocumque
loco vifum fuerit, uttamen omnino caro glandule ledatur,
fuccum lafteolum, frequenter etiam fanguine tin&um,
ejufque non minimam copiam exprimi pofie. Prefla qua=.
cunque glandulz parte fuccus in volnus confluit, Eum
fuccum {tillatitius vini liquer in grames cogit,

Hall, tom. iii, p. 116,

G2 Experi-
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Experiments third and fourth ; namely,
numberlefs {mall particles precifely cor-
refponding with thofe found in the lym-
phatic veffels, paffing from the Thymus;
and with thofe found in the fluid of the
lymphatic glands,

EXPERIMENT VL

SgcT. 37. A smari portion of the
Thymus Gland having remained in
water a few minutes, in order to wafh
the white fluid from its furface, was exa-
mined with the microfcope, and the
cellular appearance was feen here as.evi-
dently as in the lymphatic gland, which

it in every refpect refembles,

Sect. 38. From thefe experiments
we are led to make the following con-
| clufions.



of the Thymus Gland. 85

clufions, That one ufe of the Thymus,
is to fecrete from the blood a fluid, con-
taining numberlefs fmall folid particles,
fimilar to thofe found in the lymphatic
glands; and that the lymphatic veficls
arifing from the Thymus, convey this
fecreted fluid through the thoracic dut
into the blood vellels, and thus become
the excretory dudts to this gland. That
the ftructure and ufes of this gland are
fimilar to thofe of the lymphatic glands,
to which it may be confidered as an ap-
pendage. And that this is the fa&, is
more probable, from obferving, that the
Thymus exifts during the early periods
of life only; when thofe particles feem

to be mofl wanted.

Sect. 39. ProBABLY the Thymus is
formed in the human embryo, in the {fame
proportion with all the other parts of the

G 3 ~ animal,
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animal. It appears diftinétly about the
end of the third or beginning of the
fourth month from conception. From
this period to the time of birth, its fize
is confiderably increafed, when it is com-
monly about the f{ize of a fmall walnut,

though not of that figure. In fome, it

is much bigger; but in others, it does
not exceed (he fize of a large filberd-
nut,

SECT. 40. From the time of birth
to the end of the firft year, the gland
continues to grow larger, and keeps pace
with the general growth of the other
parté of the body. From the end of the
firlt to the third year, it is neither per-
ceptibly increafed nor diminifhed, but
preferves nearly the fame fize 1t had ac-
quired at the end of the firft year., From
the third to the eight, or tenth, it de-

creafes
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creafes in fize, and gradually walling,
becomes lefs and lefs till the child has
reached to between its tenth and twelfth
year, when ordinarily it is perfectly
effaced, leaving only a ligamentofe re-
mains, that degenerates into a kind of
reticular fubftance. As the gland be-
comes lefs, the veflels that fupplied it
with blood for fecretion diminif(h in pro-
portion, and at length when the glana
totally difappears, thefe, like the umbili-
cal veffels, being no longer wanted, de-
generate 1nto mere 'ligamsnts, Some-
times, though very rarely, they continue
pervious (but their diameters are exceed-
ingly contracted), and carry blood to the

remains of the Thymus, and the Medi-
aftinum,

BretT.. 41, THIS curious circume
flance of the Thymus being largeft in
G 4 the
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the earlier periods of life, and becoming
gradually lefs, as the animal advances
towards maturity, conftantly takes place
in the human fubjet: though the
periods, when thefe changes happen, may
vary occafionally ; and it is probable,
that they do fo in fome degree in almoft
every individual. But I have never feen
an 1nftance of the Thymus continuing
till the time of puberty. Thefe changes
in the Thymus are not-confined to the
human body. The fame generally take
place in all quadrupeds. The Thymus of
a calf, called by butchers, the neck fiweet
bread, is not found in the bullock of
eight years old ; at that age it is entirely
walted, and the fime change obtains
in every other quadruped that I have
had an opportunity of examining,

SECT,
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C.H-A P LIV,

On the Situation and Strullure of the
Spleen.

SecT. 43,IT hath at all times been
matter of furprife among

the learned, that a vifcus fo large, and fo
advantageouily fituated as the Spleen is,
added to the frequent opportunities of
infpeting it in different ftates of health,
'ﬂlbu]d, notwithftanding, have its ufes fo
inyolved in obfcurity, as to elude the
refearches of fo many ingenious and in-

duftrious inquirers,
SEcT.
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SecT. 44. Not that the Spleen has
at any time been confidered as ufelefs,
for at different pericds a variety of
different offices have been affigned to it.
Among the ancients, the moft celebrated
opinion was, that it made the afra
bilis or fuccus melancholicus, which they’
fuppofed was carricd by the vafa brevia
into the ftomach: but later obfervations

have entirely exploded that idea, in fo
much that the very term is almoft ex-
tin@®. And we thall endeavour to prove,
that the more modern opinion, of its pro=
ducing fome change on the blood, pre-
paratory to the fecretion of bile, hath no
better foundation in nature,

SecT. 45. But it will be unnecef~
fary to repeat the various opinions that
have been entertained at different times
Iefpedting the ufe of this vifcus. Qur

prefent
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prefent endeavour will be to defcribe its
fituation and ftructure, and afterwards to
inquire into {fome particulars refpecting
1ts ufe,

Sect., 46. Tue Spleen then, forms
the {uperior part of the abdominal vifcera
on the left fide; its figure is rather obleng,
a little convex on its outer or upper, and a
little concave on its inner or lower fide ; it
1s placed obliquely in the left hypochon-
drium, with its convex furface exactly
correfponding with the concave or under
furface of the diaphragm, to which it
fometimes adheres,but is always in conta&
with it, unlefs when the left lobe of the
liver extends very far over into the left
fide, and covering the upper {urface of the
Spleen 1s interpofed between it and the
diaphragm ; which is fometimes, though
very rarely, the cafe, Theinner or con-
: cave
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cave fide of the Spleen, from its oblique
fituation, is turned a little downwards,
Jooking at the fame time towards the
{pine ; and to this part a portion of the
omentum is attached. The edges of the
Spleen are not thin like thofe of the liver,
but thick and round, giving a fpheroidal
figure to the whole.

SecT. 47. BuT. the Spleen 1s not
uniformly of the figure above defcribed,
fometimes we find it fiflured into two or
three lobes, almoft dividing it into fo
many diftinct fpleens, and frequéntly we
find the edge of it ferrated.

Sect. 48. It is generally a folitary
vifcus, yet two™ diftin&t Spleens have

# Hall. tom, vi. p. 387. Eft tamen unus tantum quam-
vis prazter nataram duplex quoque nonnunquam obferva-
tus fit. Adr. Spigelius de humani corporis fabrica,
Cap. x1v. pP. 30Q.

* been
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been found in the fame body, fometimes
three, and fometimes a clufter, as it werey
of little Spleens; but thefe are extraor-
dinary deviations from the general con-
formation of the body, and when found,

may properly enough be confidered as fo
many Jufis nature.

SECT. 49. THE ordinary weight of
the Spleen is from fix to ten uuncés ; In
fome fubjects it has been found very
large, exceeding the weight of five
pounds; but as this preternatural ena
largement is ever found te be the effe@
of difeafe, {6 from difeafe in other cafes,
or from fome caufe exifting in the body,
it 1s found confiderably diminithed. One
inftance, I have alfo feen of a Spleen not

more than one ounce in weight, yet it had

the appearance of being perfectly found.

SrcT,



of the Spleen. 95

SecT. 50. From the Spleen being
in conta& with the diaphragm, and not
fixed to the fides of the abdomen, -its
fituation will be continually varying in
the a& of refpiration, which will occafion
much difficulty to determine at all times
the exa& fituation of it.

SecT. 51. A SPLEEN weighing nine
ounces moft commonly meafures about
fix inches long, and four inches broad.

Sect. 52. In a well-formed cheft, in

a ftate of the deepeft expiration, from
the cartilaginous margin of the thorax to
the higheft lateral part of the diaphrag-m,
generally meafures about fix inches;
therefore, fuppofing this to be the {tand-
ard in the utmoft expirations, the upper
end of the Spleen will afcend fo high up
as the lower edge of the eighth rib, and
6 in
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in this ftate, the inferior part will be
oppolite to the lower edge of the tenth
rib, or the whole of the Sp_léen will be
contained between the eighth and tenth
ribs. In the deepeft infpirations it never
defcends below the cartilaginous margin
of the chefl, unles it be preternaturally
enlarged. 'Thus by attending to the ftate
of refpiration, we may be able to form
a Z'gﬂnd judgment of the fituation and
extent of this vifcus; bat if we with to
determine 1t with greater exactnefs, let
the arm be raifed as high as pofiible, and
a line drawn from the inferior éngle of
the Jcapula, parallel to the '“fpinuus
procefles of the wertebre dopfis the
whole of the Spleen will be contained
within the line drawn, and '_be found to
occupy the fpace between the eighth and
tenth ribs in a {tate of expiration ; but.in
adeformed chefl, or the cheft of a woman

' whofe
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whofe ribs are prefled in by ftays, it may
differ confiderably, In a woman whofe
ribs had been prefled in by ftays, but not
more than 1is ordinafily found, from the
cartilaginous margin of the eleventh rib
to the centre of the diaphragm, meafared
fix inches and a half. The Spleen
weighed nine ounces two drachms and
a half, and meafured five inches and three
quarters in length, three inches and feven-
eighths in breadth, and one inch feven-
eighths in thicknefs ; the upper edge was
oppofite to the upper edge of the eighth
rib, and the lower part was oppofite to
the upper edge of the eleventh rib ; thus
the whole Sple-n in this fubje& was
placed between the eighth and eleventh
ribs. And this will in females, I fancy,
be found to be the general ftapdard.

H SECT.
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SecT. §53.  THE Spleen has generally
- been defcribed of a dark, blueifh, leaden,
or livid colour, and this is the afpect it
commonly wears when we examine it in
a body a few days after death, or when
putrefaction has taken place; but if we
examine it in a human body a few hours -
after death, or in an animal foon after it
has been killed, we find it of a deep red,
or blood colour, which gradually changes
as putrefaction advances. We fhall there-~
fore conclude, that the colour, which has
been generally confidered as charaerifti-
cal of the Spleen, is no more than the
effet of that change which takes place

in all animal f{ubftances after life is
extinct,

SECT. 54. THuE Spleen, In common
with all other wiftera contained in the
cavity of the abdomen, hath an external

covering
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covering from the peritoneum : Under the
peritoneal coat is a proper capfula {ur-
rounding the whole gland, and to which
its tender {ubftance clofely adheres.

Sect. §¢. THE fubftance of the
Spleen, particularly if putrefadtion hath
taken place, is extremely foft and tender,
readily breaking down under the touch;
and exhibiting that appearance called by
the Greeks parenchyma®: and at the firft
fight, it hath much the appearance of
effufed blood; but many experiments
prove that this tender fubftance is no
other than very {mall veffels broken down
by putrefattion, and not parenchyma.

SecT: 56. O cutting into the Spleen,
many {mall ligaments are feen paffing
* Quarta denique, paraehyma in qua fanguis effufus

circa venas nulla ferie difpofitas.
Adriani fpigelii de humani corporis fabrica, 108,

H 3 from
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from fide to fide of it, and thofe in

quadrupeds being large and interfecting
each other, gave rife to the opinion, that
the Splecn was full oflargecells into which
the blood was thought to have been
poured : and thefe cells were fuppofed to be

demonftrated by a Spleen prepared in the |

following manner. An injeting pipe being
fixed into the artery or vein of the Spleen

of an ox, warm water is injected, and

the fubftance of the Spleen is kneaded

(by which the {mall veflels are broken
down) with the hand; the bloody water
being prefled out, and with it the fmall
veflels, freth water is injected, and this
prc:—c:efs‘ repeated until the water returns
colourlefs ; it is then inflated and dried.
On cutting into a dried Spleen thus
prepared, it exhibits a cellular appear-
ance, which has been called the cells of
the Spleen, but although thefe cells are

artificial,
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artificial, and the ftru&ure of the gland
is entirely deftroyed by that mode of
preparation; yet we {hall prefently en-
deavour to prove, that there are cells, but
of a different fort, exifting in the fub-
ftance of the Spleen,

Sect. 57. THE Spleen is compofed
of arteries, veins, nerves, and lymphatic
veffels, which are diftributed to every
point of it, fo that it feems a mere con-
geries of veffels, and confequently re-
ceives a very large quantity of blood ; and
for that caufe it has been very properly

fuppofed to be a gland ; and agreeable to
that idea, anatomifts have made every

attempt that their invention could devife,
to difcover its excretory duct, but with-
out {uccefs.

X g SECT.
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- Sgcr. 88, 'THE airta, whillt in the
cavity of the abdomen, gives off from its
- fore-part three branches: the firft of
-~ thefe, called the cceliac artery, {prings
from the main trunk of the @¢é77a as foon
as it enters the cavity between the two
crura of the diaphragm; and is immedi-
ately divided into three diftin& branches;
the firft of which is called the conorary
artery of the ftomach, and carries  blood
to the lefler curvature of the ftomach,
The fecond branch, which carries blood
to the liver for its nourithment, is called
arteria bepatica, And the third branch,
which is that we are how about to trace,
1s called arteria [plenica, and carries
blood to the Spleen.

SecT. §59. THE fplenic artery, in its
paffage to the Spleen, runs in a fileus
through the whole length of the paucreas,

and
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and by feveral fmall branches fupplies
that gland with blood for the fecretion of
the fuccus pancreaticus; befides which, -
in its courfe nearer toward the Spleen,
this veffel alfo gives off four other arterial
branches, called vafa brevia, which are
diftributed to the greater curvature of the
ftomach, and the laft of thefe going near
the left extremity of the greater curvature,
is called gaftrica finifira. The trunk of
the artery then paffes on to the Spleen,
and is divided into five or fix branches,
which enter the concave fide at the fulcus
or finuofity, of the Spleen, and as foon
as they have paffed through the capfula,
are divided into exceedingly fmall twigs,
which are diftribated to every point of
the gland. The arteries, thus minutely
divided, tranfmit the redundant blood to
the veins, which becoming larger as they
approach nearer to the finuofity of the

H 4 Epleen,
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Spleen, at length pafs out in branches,
which every where accompany the ar-
teries that entered it ; thefe branches
uniting form the {plenic vein, the dlod
of which will not coagulate by expofition
to the awr, like other venous bloed. 'The
trunk of the vein then attends that of
the artery, receiving veins from the
ftomach and pancreas, which correfpond
with the branches given off by the artery;
the vein then paffing on joins other veins
from the inteftines, &¢c. which tran{mit
their blood by the wena portarum, to the
liver, - for the purpofe of fecretion.

SecT. 60. LympHATIC veflels in
great numbers may be diftinétly feen
running every where on the external fur-
face of this gland; in fo much that the
Spleen of a calf has ordinarily been chofen
on which to demonftrate the lymphatic

veflels;
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veffels ; and they are alfo as numerous in
the internal {ubftance as on the external
{urface, which we can prove in fith,
whofe lymphatic veflels are without
valves, fo that we can inje& them from
trunk to branch. Now if we fill the
lymphatic veflels coming from the Spleen
of a fith with a red injeGion, we can
colour the gland as highl}f as if it had
been injetted by the artery or vein ; hence
1t is evident, that the lymphatics are co-
extended with the blood veflels to all
parts of this gland,

SEcT. 61. IN the human body, the
lymphatic yeflels pafs through fome
lymphatic glands which are fituated near
the finuofity of the Spleen, from whence
they pafs on towards the thoracic dud,
into which they empty themfelves.

SECT,
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SecT., 62. TuE nerves infervient to
the Spleen are branches from the par-
vagum, and intercoftal nerves, which
form a plexus called the {plenic; thefe
enter the finuofity with the blood veflels,
and attend them through their minuteft
ramifieations.

SecT. 63. Trus we have fhewn that
the Spleen is extremely vafcular; in fo
much that when injected 1t appears a
mere congeries of veflels, and that the
quantity of blood circulating through it
is very confiderable,

SEcT. 64. In Seftion 56, we faid,
that there are cells in the Spleen, but not
of the kind commonly fuppofed to have
been demonftrated in Spleens prepared as
there defcribed; but although we deny
the exiftence of fuch large cells (which

are
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are no other than what may be called the
fkeleton of a Spleen, made by deftroying
its minute ftruure) yet we aflert, that
there are innumerable cells difperfed
throughout the whole {ubftance of the
Spleen, but they are fo very fmall as to
be difcovered only by the aid of a micro-
fcope : thefe may be feen in the follow-

in‘g manner.

SecT. 65. TAxEe a fmall thin piece
of a Spleen that has been minutely in-
jected (7. e. the arteries and veins com-
pletely filled with a coloured injecion),
fteep ita day in clean water, changing the
water frequently, upon examination of
this with a Jens .2 of an inch focus, an
almoft infinite number of cells may be
diftinély feen: the round figure of
which, as well as their great regularity,
fufficiently diftinguithes them from the

irregular
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irregular interftices of the reticular fub-
ftance. The fize and fhape of thefe cells
fo nearly refemble thofe we have before
defcribed in the lymphatic glands, that
a tolerably accurate idea of them may be
obtained by referring to Plate IV, Fig. 3.
"The ultimate branches of the arteries and
veins are fo diftributed, as to form a moft
beautiful net-work of blood veflels upon
each particular cell, and we fhall render it
probable, that the extreme branches of
the arteries form a fecretion into thefe
cells,

SecT. 66. MRr. HzwsoN, in the be-
ginning of his inquiries after the excre-
tory dut of the Spleen, was not more
fuccefsful than his predeceflors had been;
but having obferved that the lymphatic
veflels were the excretory duls of the
lymphatic glands, and alfo, that the lym-

phatic
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phatic veflels of the Thymus performed
the office of an excretory duct to that
gland, he was led, from this circum-
ftance, to conjecture that the great num-
ber of lymphatic veflels found in the
Spleen, might poflibly be intended to
return the fecreted fluid from it, and
thereby become in effet its excretory
du&. In order to difcover if his conjec-
tures were well founded, the following
experiments were made.

PR PETR I M E N F ol

SecT. 67. A poG was opened alive,

and after a ligature had been pafled round
the fplenic veffels, the whole Spleen was
cut out,

SEer,
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Sect. 68. ON examination of the
lymphatic veflels upon the futface of the
.Spleen, they were found very turgid, and
the fluid contained in them appeared of a
much darker colour than he had ob-
ferved in any other lymphatic veflels;
on punQuring one of the largeft of thefe
veflels, a {mall quantity of the fluid it
contained was received into a tea=cup,
which was red, ‘and coagulated {oon after
being expofed to the air,

Sect. 69. Mr. HEwson foon dif-
covered, that a dog was an unfavourable
fubje& on which to make this experiment

completely, becaufe, in that animal, the
fplenic blood vefiels, both arteries and
veins, are divided into many branches,
which enter the Spleen at fome confider-
able diftance from each other. There-
fore the following experiment was made.

EXPE-
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EXPERITMENT II.

‘Sger. 70. As foon as a bullock was
killed, and the abdomen opened, a ligature
was pafled round the fplenic vefiels,
(which in this animal enter the Spleen at
its upper part) and tied; the lymphatic
veflels which accompany the artery and
vein, were alfo included in the ligature ;
and as abforption continues fo long as
the animal remains irritable, the lym-
phatic vefiels, over the whole furface of
the Spleen, foon became turgid, and
were diftin@ly feen filled with a red fluid,
fo highly coloured as equal parts of claret
and water: the larger lymphatic veffel
was then opened, and a quantity of the
fluid it contained was received into 2 tes.

cup; which, on being expofed to the

air, foon coagulated.
8 EXPE-
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EXRBERIMENT I

SgcT. 71. A PORTION of this fluid
was diluted with pure ferum, when the
red colour feemed evidently owing to a
quantity of red particles, which were
ditin@ly feen in very confiderable

numbers.

Sgct. 72. But left it fhould be
objected, that the red particles were
contained in the ferum, this experiment

was carefully repeated.

EXPERIMENT IV.

SecT.73. AnoTHER portion of the
fluid received from the lymphatic vefiel,
was diluted with a weak folution of the

9 Glauber’s
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Glauber’s falts, when exadtly the fame
appearances were exhibited as were
formerly mentioned in experiments upon
the blood: fo that there can be no doubt,
but that the red colour of the lymph from
the Spleen, is communicated to it by a
quantity of red particles of the bleod.

SECT. 74. It may be objected to
Experiment Il that the animal, in being
driven to the {laughter-houfe, might have
received fome blow on the Spleen, by
which blood was extravafated, or that ex-
travafation might happen in the very a&
of killing, and that this newly extravafated
blood might be abforbed and found in
the lymphatic veflels in the form of red

particles,

I SECT.
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SecT. 75. To thefe objetions we
anfwer ; firft, that the Spleen is fo well
defended from external injuries, that it
is very improbable fuch accident could
happen. And fecondly, that if fuch an
accident had really taken place, the lymph
at-the greateflt diftance from the ligature
thould be of a redder colour; which 1s
not the falt; for the colour of the lymph
in any of the lymphatic veflels of the
Spleen, as nearly as we can determine,
is the fame ; but that which 1s neareft the
ligature, to a carelefs obferver, feems to
be of a deeper red; but this appearance
is occafioned only by the quantity being
larger from the increafed fize of the

vefiel,

Secr. 76. THESE experiments were
frequently repeated during Mr. Hewfon’s
life-time, and many times fince his de-

ceale,
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particles are not globules, aswas gene-
rally believed, but that each particle is 2
compound body confifting of two parts,
viz, an external portion, which, from its
refemblance to a {mall bladder, is called
a veficle; and an internal, contained in
the centre of this veficle, which is called
the central particles ; and that thefe par-
ticles while circulating in the blood-veflels
in their natural ftate, are not {pheres, but
round and flat, refembling a piece of
money,

SecT. 79. THis fact has been proved
by experiments ; firft, if the red particles
of the blood be diluted with freth feruin,
and examined with a microfcope, their
flat figure may be immediately difcerned,
and the fhape of the particles remain un-
altered 5 but if a fmall quantity of water
be mixed with thefe particles, they are

2 immedi-
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immediately transformed from a plane tq
a fphere, the veficle will gradually dif-
folve, and diflolving becomes tranfparent,
at which time the central particle may be
feen rolling from fide to fide like a peain

a bladdcr;: the veficle at length burfts,
and the central particle will be entirely
difengaged from it ; but if a drop or two
of a folution of any neutral {alt be added
to this mixture before the burfting of the
ircﬁcle, it immediately becomes flattened,
and the particle of blood reaflumes its
original figure. In the natural ftate of a
particle of blood, the veficle is collapfed,
and is in contact with, or adheres to, the
central particle fo firmly as to retain the
particle in the middle of it; but when
water is added to the blood, and the
velicle becomes a {phere, that union is
broken, the central particle becomes loofe

n



the Red Particles are formed. 119

in the veficle, and then only its motion
can be diftinguifhed.

SecT. 80. ‘THe figure and fize of the
particles of the blood differ in different ]
animals; but the general conformation
of veficle and particle extends probably
throughout animal nature. That par-
ticles thus formed, thould not be made
by the mere agitation of the chyle in the
lungs, feems probable ; that they are not,
it thall be our bafinefs to prove ; and
alfo, that the lymphatic fyftem and its
appendages are the organs employed by
nature to do this office. By the lympha-
tic fyftem and its appendages, we mean,
the lymphatic veflcls, the lymphatic
glands, the Thymus, and the Spleen.

SecT. 81. AT the firlt view it may

feem extraordinary, that nature fhould

Ia4 have
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have given fo many and fo complicated
organs, to form a part only of the blood,
when {he effects other fecretions by organs
apparently more fimple ; but oar furprife
muft ceale when we refle, that upon a
due formation of thefe particles, not only
the various fun&ions of the body, but
alfo the very exiftence of the animal, in a
great meafure depends.  When we confi-
der how liable thefe parts are to difeafe,
by which their offices would be impeded,
we muft neceffarily admire the goodnefs
of the author of our nature for fo forming
thefe parts of our body, that the difeafe

of a part fhould not be attended with the
 deltru&ion of the whole,

Sect. 82. Tue | ymphatic veffels,
which arife from every part of the body,
have already been defcribed as performing
the office of abforption, or taking all thofe

fluids
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fluids into the body, by which alone the
animal is fnppli_cd with nourithment for
its prefervation and growth; and the
lymphatics not only do this, but they
alfo affift in forming the red part of the
blood.

Sect. 83. Eacu lymphatic veffel is
vafcular, and, when minutely injected,
appears to have more blood veflels than
arc neceflary for the nourithment and
growth of that veflel. The coat of
each lympbhatic is likewife mufcular, and
confequently has a power of diminithing
its capacity upon the application of a
ftimulus,

Sect. 84. TuE lymphatic glands
through which the _]ymphatics pafs,
fecrete a fluid which, when examined
with a  microfcope, Chap. I. Se&. 1qg.

y exhibits
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exhibits numberlefs {mall folid particles,
exactly refembling in fize and fhape the
central particles contained in the veficles
of the blood. The lymphatic veflels
which arife from the cells of the lympha-
tic glands, into which the central par-
ticles are fecreted, we have called Chap. I1.
Seét. 17. the excretory ducts of the lym-
phatic glands, which fz:mwey the fecreted
particles into the lymphatic veflels which
pafs through the gland, and from thence
they pafs on through the thoracic duct,
into the blood veflels.

SecT. 85. Ir we open a lymphatic
veflel after it has emerged from a lympha-
tic g!.ind, we find not only a great num-
ber of thefe central particles, but alfo
many of the particles of the blood com-
pletely formed ; that is, the central par~
ticle is furrounded by a veficle. We may

conjecture
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conjeCture with a great degree of proba-
bility, that the veficle is cither a fecre-
tion from the internal coat of the lym-
phatic veffel, or that the lymphatic veffel
has a plaftic power over its contained
fluid, fo as not only to form a veficle round
the central particle, but alfo to give it its

red colour, for till the red veficle is formed,
the central particle is evidently white,

SecT.86. THAT alymphatic veficl,
after it has paffed through a lymphatic
gland, contaips lymph, red blﬁnd, and
central particles, will not admit of a
doubt to any one who will take the
trouble of mﬁking the experiment. How
then are thefe red particles formed, if not
by the lymphatic vefiels?

SECT.
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Sect. 87.  Cumar. I Se&. 19. we
prove, that central particles are formed
in the lymphatic glands; and from our
finding them in the lymphatic veflcls,
prefently afterwards taking on their
veficular portions, or being completely
made, we cannot doubt but that the
lymphatic veflel gives them the red veficle;
but in what manner this is performed,
whether by a fecretion from the internal
coat of the veflel, or by a plaftic power
of the veflel itlelf over its contained fluid,
is perhaps a circumftance among the
arcana of nature too minute for human

invcﬂ:igation.

SecT. 88. AND it is amply fufficient
to our purpofe to prove, that the lympha=
tic veflels and glands are of themfelves
capable of forming the red part of the
blood.

SECT,
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-8get. 39. It will probably be afked,
if the lymphatic glands are given to form
the central particles, how are thofe par-
ticles formed where the lymphatic glands
are ; wanting, and yet the red blood is
perfect ? In anfwer to this, we beg leave
to repeat what has been obferved in a
former Chapter, that though animals of
the amphibious -clafs have not that cir-
cumficribed form of . lymphatic gland
which we find in the human body, and
in the bodies of quadrupeds, yet nature
has in them conftituted a different appa-
ratus to ferve the {ame e_nd_;-namely, a
net-work of lymphatic veflels on the
mesthes of the mefentery found in the
turtle. For, as we have already thewn,
the f{uppofed cellular ftruture of .the
lymphatic glands is by no means neceflary
to conftitute alymphatic gland; it is very
probable, the ultimate branches of the

¥ lymphatic
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lymphatic veflels in the mefentery of the
amphybia, may perform the fame office in
that clafs of animals, which the fmall
cells do in the human body, orin the
bodies of quadrﬁpeds; that is, as the
central 'particlcs' in thofe animals which
have lymphatic glands are formed in the
fmall cells of thofe glands, fo nature in
the amphibious clafs makes the ultimate
ramifications of the lymphatic veflels do
that office ; fo that the fame purpofes of
animal ‘ceconomy may be equally well
effected, whether the parts compofing a
gland are circumf{cribed in a proper mem-
brane, or whether the fame pﬁrts are
fpread out over a large furface.

Sect. go. IT may be objeted by
fome, that the appearance of central par-
ticles may be a deception, for that appear-

ance may be feen in many fluids ; but
the
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the uniformity of their figure in the fame
{ort of animal, and the difference of their
fize and fhape in different animals, will
put this matter out of difpute. In birds,
as the common fowl for inftance, the
particles of the blood are oblong like a
plumb-ftone (wid. Plate), and the central
particles found in the lymphatic glands
of that bird are alfo oblong, correfpond-
ing in every refpect with the central par-
ticle found in the veficle of the blood of
that animal.

Sect. 91, In Chap. III. it was ob-
ferved, that the ftrucure of the Thymus
gland is fimilar to that of the lymphatic
glands, and that it {ecretes from the blood
particles like thofe fecreted by the lyma
phatic glands; in fine, in its office, that
it 18 no more than a large lymphatic
gland. But why thould the Thymus be

large
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large in the fetus, and as the animal in=
creafes in fize, become fmaller and
fmaller until at length it quite difappears?
or, in other words,, Why does not the
Thymus, like ‘the liver or pancreas con-
tinue ‘through life ? The reafon why the
Thymus is larger during the early part
of life, is, we conceive, that it may ac
as'an auxiliary to the lymphatic fyftem,
for the purpofe of forming moreof the
central particles of the blood, than could
have been made by the lymphatic glands
alone during that time, when nature
wants them moft; for the human body
grows more, in proportion to. its weight,
from the fecond month after conception
to the end of the third year, than it does
in any future period of its exiftence of no
longer duration; a greater quantity of
blood is therefore wanted and applied by

the conftitution in the quick growth of
the
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the animal, than is ever afterwards ap-

plied to that purpofe in the fame time,

Sect. 92. Ir the Thymus Gland
were wanting in the young animal, the
Iyrnphatlc veflels and glands muft have
been made confiderably larger than they
now are, or out of proportion to the other
parts of the body; otherwife the animal
could not have been duly nourithed, and
the purpofﬂs nf'ﬁature muft have been
defeated ; but by the afliltance of the
Thymus, a fufficient quantity of the
central particles, to be converted into
blood; neceflary for the growth of the
animal, are formed; and nature at the
fame time preferves a juft proportion in
the lymphatic fyftem ; then, as the ani-
mal becomes larger; and of confequence
the lymphatic fyftem more extended,

K that



130 On the Manner in which

that alone and unaffifted can now furnifh
a fuflicient quantity of thefe particles for
the growth of the animal and repair of
the conftitution; the Thymus being no
longer neceflary, and occupying a fpace
which by this time will become ufeful ‘
for other purpofes, the fize of it will be
gradually diminithed, and its parts ab-
forbed into the habit,

Sect. 93. THE Thymus Gland is
placed in the cheft, becaufe the fpace it
fills is not wanted by the ferus, After

birth, when refpiration takes place and
the animal increafes in fize, the growth

of the lungs requires the cavity of the
chefl to be enlarged, which is done part-
ly by the abforption of the Thymus, but
chiefly by the extenfion of the ribs.

SECT.
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SECT. 94. TrE Thymus Gland then
we confider as being an appendage to the

lymphatic glands, for the more perfe@ly
and expeditioufly forming the central
particles of the blood in the farus, and
in the early part of life,

SEcT. 95. In Chap. II. we confidered
the lymphatic veflels arifing from the
cells of the Spleen as its excretory dudts,
which term, perhaps, when applied. to
lymphatic veflels, may be objected to by
fome, but we think not with reafon; for
if we confider the office of an excretory
dué&, we fhall find that there is no more
impropriety in calling thefe lymphatics
excretory dus, than there is in ufing
the term excretory duét, to exprefs that
tube which conveys the fecreted fluid of

ﬁny other gland to its pllar:f: of deftination.
K 2 The
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The excretory duct of the liver conveys
the bile into the duwodenum, becaufe that
fluid is required in the inteftines for the
purpofe of digeftion. So the lymphatic
veflels of the Spleen convey the red par-
ticles of the blood into the thoracic dud,
and from thence they pafs into the blood
veflels, which is the place affligned to
them by nature, and from whence they
are to be conveyed to the different parts
of the bedy, to anfwer the purpofes of
nutrition and vivification.

SeeT. 6. THAT the Spleen really
does fecrete the veficular portion of the
red particles of the blood, we have very
convincing proofs,

Sect. 97. FirsT, If the Spleen be
difeafed, the body for a time gradually

walftes.

SECT.
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Sect. 8. SeconvrLy, We have
proved, that vaft numbers of central par- -

ticles made by the Thymus and lympha-
tic glands, are poured into the blood
veflels through the thoracic du&; and if
we examine the blood attentively, we fee
them floating init, Nature furely would
not make {o infinitely many particles to
anfwer no purpofe ? What then becomes
of thefe particles after they are mixed
with the circulating blood ; are they im-
mediately deftroyed ? No. They are, we
believe, carried with the blood to the
Spleen, not that the Spleen has any
elective attraction over them; but that
being equally and uniformly diffufed
through the general mafs of blood, adue
proportion of them is received by the
Spleen with its arterial bloed, and that |
when arrived there, the Spleen has a
power of feparating them from the other

Kz parts
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have called thefe Iymphatic veficls the
excretory ducts of the Spleen.

SECT. 103. THAT the red particles
of the blood are completely formed by
the Spleen, we have therefore as firong
proofs, as we have that the liver fecretes
bile, or the tefticles femen ; we find bile
in the duélus hepaticus, femen in the
epididymis, and red particies of blood in
the lymphatic veflels of the Spleen,

SECT. 104. IT may then reafonably
be afked, How is the red blood formed
when the Spleen is taken out, if the
Spleen is the wviftus intended by nature
to form the red blood ? This objection
will militate equally ftrong againft any
other ufe the Spleen is fuppofed to have ;
for that the Spleen may be taken out,

| and
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and the animal fuffer but little incon-
veniency, by no means prove it to be
ufelefs, but it proves that fome other part
i1s capable of performing its office. E;very
philofopher muft entertain too exalted an
idea of nature, to believe that any part
of the creation is ufelefs, much lefs could
he fuppofe a vzfeus in the human body,

fo large as this is, has no office of im-
portance afligned to it,

SeEcT. 105. Supposk then for a2 mo-
ment, we allow the Spleen to do the
office affigned to it by the moderns, iz,
that it produces fome change on the blood
preparatory to the f{ecretion of bile; what
muft do that office when the Spleen is
wanting ? for as the animal lives and is
well nourithed afterwards, if that fup-
pofed change is abfolutely neceffary for
the fecretion of bile, cither fome other

Vifcus
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each peculiar offices, that is, fhe has en-
dowed them with a property of feparat-
ing from the blood divers fluids, as dif-
ferent from each other, as they are from
the mafs of blood from out of which they

were originally feparated.

SECT. 107. THE lachrymal gland
fecretes the tears; the falivary glands,
the ﬁﬁ?ﬁ;' the kidneys, urine; the
tefticles, femen, &c. &c. without the
intervention of any auxiliary gland, If
then a fluid fo elaborated, and fo differ.
ent from any thing we find in the blood,
as femen is, a fluid which has an office of
no lefs dignity than to perpetuate the
whole race of animals, can be formed
from the blood by the veflzls of the teflis,
without any preparatory change being
produced on it ; may we not reafonably
conclude, that the liver is capable of
{ecreting bile from the blood without

any
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any antecedent change being made on it
by the Spleen? For to fay that the blood
muft be prepared by the Spleen, before
bile can be fecreted from it by the liver,
is to deny, that the liver, which is given
to form bile, can do the office which
nature has intended 1t to perform.

SEcT, 108. But if we allow the
Spleen to make the red part of the blood,

we can readily account for the reafon why
the Spleen may be cut out of an animal,
and yet the animal furvive, and fuffer
but little inconvenience, for though the
office of the Spleen is to form the red
particles of the blood, yet it is not the
only organ in the body capable of doing
that office; for we have already proved
Sect. 88. that the lymphatic veflels do
alfo form the wveficular portion; the
Spleen therefore is not the only organ
capable of doing it. But nature has given

the
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the Spleen as an auxiliary to the lympha-
tic fyftem, in order to the more commo-
dioufly, expeditioufly, and completely
forming the red part of the blood.

SecT. 109. IF then the Spleen be cut
out, or its office obftructed by difeafe, na-
ture has a refource, in exciting the lym-
phatic veflels to form a Iﬂrger quantity of
red particles than they had ordinarily
been accuftomed to do, and thefe in pro-
portion to the exigencies of the habit;
but here nature does not affign a new
office to the lymphatic vefiels, but only
excites them to exert in a higher degree,
a power of which they were before
pofleffed ; and this notion is conformable
to what we obferve 1n other circumftances

of animal ceconomy; as when an animal
is fat and well nourithed, the ftomach is

much longer in performing its office,
than it is when emaciated by long fafting,
and
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‘and its life is in danger from want of
nourithment, or than it is when the body
is wafting by difeafe, witnefs the furprifing
quantities of food the ftomach will digeft,
in a fhort time after a recovery from the
{mall-pox, or a violent inflammatory
fever; under thefe circumftances, it is

aftonithing to obferve how much Nature
will exert herfelf, and how foon food

taken into the ftomach will be digefted,
and applied to the purpofes of the confti-
‘tution : in like manner, moft probably,
if the Spleen be difeafed or cut out, Na-
ture is capable of making the lymphatic
veflels exert themfelves more powerfully
in the execution of their office; or on
the contrary, if the lymphatic fy{tem be
difeafled, the Spleen is excited to form a
larger quantity of blood in order to make
up the deficiency : thercby the life of the
animal will be lefs frequently endangered

from a partial difeale.
SECT,
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SECT. I10. But how much foever
the manner in which the red veficle is
formed may be difputed, we think it
cannot be denied, but that the office of
the thymus and lymphatic glands is
clearly proved to form the central par=
ticles found in the veficles of the blood;
and though the operation of Nature in
fDrming the veficular portion is more
obfcure, yet the probability of its being
performed in the manner we have re-
lated will, we hope, be readily admitted.

SECT. 111, A fyftem fo new and fo
different as this is from the opinions at
prefent fo generally entcrtained of the
blood, perhaps may meet with much op-
pofition; and as no do&rine thould be
admitted in philofophy, till it has flood
the teft of the moft careful and accurate
examination, it may therefore be fome
time before this is univerfally allowed :

for
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for as the experiments are numerots;
and fome of them not eafily made, few,
~ but lovers of fcience, will take the ne-
ceflary pains to inquire into them: but
we will be bold te aflert, that whoever
repeats thefe experiments will be amply
rewarded for his trouble, We fhall add,
that when thefe fa&s are viewed with
candour, and experimcuts of this kind
are profecuted with induftry, they may
probably dire¢t the way to difcover
many operations of animal ceconomy,
that are at prefent confidered among the
inexplicable arcana of nature.

SecT. 112. Having now finifhed the
relation of the facts, and the experiments
to prove them, whether the conclufions
drawn from them are juft, we thall fub-

mit to the judgment of the learned
reader.
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DESCRIPTION of the PLATES.

PUATE |1

Comparative view of the flat veficles of
A the blood in different animals, ex-

hibiting their fize and fhape, as they ap-
pear through a lens ., of an inch focus.

PLATLE -l

Fig. 1. Exhibits the Lymphatic veflels of
the lower extremity, inje¢ted with mercury,
pafling through a clufter of Lymphatic
Glands taken from the groin, The arteries
and veins were not injected in this prepa-
ration.

Gy, 08, 4,4, 8,08, 08,4d,0d,4d, 4, 4y 4y Ay A, 4y d,
a, the Lymphatic veflels.

b, b, b, b, b, b, b, b, b, the Lymphatic Glands
feen of different fizes and fhapes, with the
Lymphatic veflels paffing through them.



Defeription of the Plates.

A, B, C, D, E, Lymphatic Glands that have
a cellular appearance. ¥
F, G, Lymphatic Glands evidently formed

of convolutéd LympHatic veflels; thefe
likewife fhew the manner in which the

veflels enter, and pafs through the Glands.

H, H, Lymphatic veffels running to the edges
of two Lymphatic Glands not injected.

L. Lymphé.tic Glands uninjeéted.

Fig. 2. Exhibits a Lymphatic veffel that
forms three fmall Lymphatic Glands.

A, A Lymphatic veffel.

B, A Gland made by a fubdivifion of the
trunk 4, into nine or ten branches, which
are convoluted ; thefe reuniting, form the
Lymphatic veffel C.

¢, A Lymphatic veflel afcending to form the
Gland D. '

D, A Lymphatic Gland.

E, A Lymphatic veflel formed by the union
of the Lymphatic veflels that compofed
¢he Gland D, which divides into the two

branches F and G.
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Defcription of the Plates.

F, The Lymphatic veffel fubdivided into

fmall branches to form the third Lympha-
tic Gland AH.

H, The third Lymphatic Gland.

I, A Lymphatic veffel formed from the
Gland #, which paffed on to communicate

with other Lymphatic veflels, not exprefied
in this Plate.

G, A Lymphatic veffel.

Fig. 3. Exhibits the manner in which a fingle

Lymphatic veflel enters, and pafles through
a Lymphatic Gland.

a, The trunk of a vefiel filled with mercury.

b, The divifion of the trunk into four branches
before it enters the Gland.

¢, The Gland, with the Lymphatic veficls
pafling through it.

d, The Lymphatic veflels having pafied
through the Gland, form four veflels on
the oppolfite fide, to which they had entered

the Gland. Thefe veff:ls unite to form the
trunk e,

E 2 e, The
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¢, The Lymphatic veffel, having pafled
through the Gland, is become larger than
before it entered the Gland.

Fig. 4. Exhibits 2 Lymphatic Gland with
the Lymphatic vefiels injeted with mer-
cury, in which the fubdivifion of the larger
vefiels into {fmaller branches, running in a
ferpentine direction through the Gland, is
apparent to the naked eye.

Fig. 5. Exbibits Lymphatic veflels and
Glands, taken from the axilla in which the
fubdivifion of the trunks into branches,
and their frequent communication with
each other, may be traced diftinétly.

a, a5 a, The trunks of five Lymphatic veflels
that come from the arm into the axilla, and
as they afcend, divide into many branches,
which make frequent anaftomefes, and
then form the plexus 4.

A, A plexus of Lymphatic veffels dividing
Into two parts 4, ¢.

%, A clufter of Lymphatic veflels that run
parallel to each other.
2 d, Lyms
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Defeription of the Plates.

A, Lymphatic veflels that furrounded the ar-
tery, and pafled on to Lymphatic Glands
not reprefented,

¢ f> & Lymphatic veffels that form the
Gland 4.

7, The Lymphatic veflel arifing from the
Gland 4.

¢, A plexus of Lymphatic veflels communi-
cating frequently with each other, and then
~alcending divides into the branches Sy

ks 4, ,; Lymphatic veffels that paffed on to
to open into the angle between the jugular
and fubclavian vein, on the right fide,
without entering any Lymphatic Gland in
their paflage, |

P LA T E gk

Exhibits a part of the mefentery of a turtle
injected. The arteries were filled with red
wax, the veins with black, and the lacteals
with mercury.

The mefenteric artery, and vein, as they pafs
on to the gut between two folds of the
peritoneum, divide into branches that make

frequent
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frequent anaftomofes. Thefe larger veflels
leave fpaces that refemble a net-work, and
form methes of different fizes. Thefe in
the unprepared ftate are tranfparent; but
when the blood vefiels are minutely in-
jected, we obferve feveral fmall arteries,
and veins, ramifying to the utmoft minute-
nefs. And from the tranfparency of the
peritoneum, we can here diftinétly trace
the artery terminating in the vein, by con-
tinuity of canal. ltis on thefe mefhes that
the lafeals, as they come from the gut
upon the mefentery, divide into innume-
rable branches, that communicate frequent-
ly with each other, and form a beautiful
plexus of lalteal veflels, That in its
office, we confider analogous, to the Lym-
phatic Glands, feen in the mefentery of
other animals.

a, 6, 4, 4, 45 The outline of the mefentery.
b, b, b, The inteftine.

¢, The artery.

d, The vein.

¢, The lateals furrounding the artery and
vein,

i A




Defeription of the Plates.

A, A mefh of the mefentery on which a plexus
- of laéteal veffels are delineated.

PLi A PR 1Y,

Fig. 1. Exhibits the cheft of a full-born
child, opened to fhew the fituation of the
Thymus Gland.

a, a, 4, a; The fkin, mufcles, and ends of
the ribs, the fternum and cartilaginous part
of the ribs being removed.

b, b, b, b, The edge of the diaphragm.

¢, ¢, The right and left lung.

d, The pericardium.

e, The heart.

f, Part of the firt bone of the fternum.
g, &» & The Thymus Gland.

Fig. 2. Exhibits the fize, and figure, of the
veficles of the human blood; as they ap-
peared in the microfcope, when viewed
through a lens the ;'; of an inch focus. In
which the folid central particle, as formerly
defcribed, is feen diftinétly in the centre of

each veficle. __
g,



Defeription of ihe Platés,

Fig. 3. Reprefents the fize and figure of the
particles found in a Lymphatic Gland,

taken from the human body, as they ap-

peared, viewed by a ftrodg fun light,
through the fame lens ufed in the former
experiments.

Fig. 4 . Reprefents a portion of a Lymphatlc
Gland from the human {fubject greatly
magnified, in which the cells of the Lym-
phatic Gland are thewn.

Fig. 5. The fize and figure of the veficles of
the blood, taken from a common fowl.

Fig. 6. Exhibits the fize and form of particles,
taken from a Lymphatic Gland, found on
the neck of the fowl whofe blood is ex-
prefled Fig. 5.

Note. All the Experiments were made by
a clear day light, and the objef&ts viewed
through the fame lens, v/z, % of an inch
focus. Except Plate IV, Fig. 4. which was
examined with a lens the - of an inch focus.
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