An experimental inquiry into the properties of the blood. With remarks on
some of its morbid appearances: and an appendix, relating to the
discovery of the lymphatic system in birds, fish, and the animals called
amphibious / By William Hewson.

Contributors

Hewson, William, 1739-1774
Monro, Alexander, 1733-1817

Publication/Creation
London : Printed for T. Cadell, 1771.

Persistent URL

https://wellcomecollection.org/works/erfg4dw39

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

-
\
|
1]
i -
i
1 ¥
N 1
|
T \ X
n
' ,
.
1 \
£ |
L
8 ;
™. v
L} L '
1
i‘
1 !
Y
y
A
7
=1 -
= =
i
y
-.
. L
J
%
-I
1 A
¥
i
{ ¢
 F
2%
¥
i
4
o
3
= i r
Fi Il. .4
—: !
r
% J
/
..'
=
N
‘1 1
. "-.
"
v
. S ¢ L
B s
= o
¥ & ol
| d ¥ F
- N !
¥ /J-r
'.} i i
o 2
I
— o
r
rd
r,
' i
§ ra
4
i
o &



















AN

EXPERIMENTAL INQUIRY

INTO THE
PROPERTIES of the BLOOD,

WITH

ReEMARKS on fome of its MorBID
APPEARANCES:®

AND

En- AP PENDLX

RELATING TO
The Difcovery of the Lymphatic Syftem in
Birds, Fifh, and the Animals called
Amphibious.

By WILLIAM HEWSON, F.R.S.
AND TEACHER OF ANATOMY.

s o

Vere [cire, eff per caufas [cires  Lord Bacon.
T AR P, (LT S AT T A A B I T AR S S R e

LONDONGZ

Prated for T Basnes In e Siisad.
MDCCLXXI.






¥ oa b P oA C D

THE knowledge of the human

frame, the prefervation of health,
and the cure of difeafes, are objects of
too great importance to mankind, for
the Author of thefe fheets to doubt,
that any attempts to promote them,
how {mall foever, fhould not meet
with a candid and indulgent reception
from the public. An Inquiry into
the Properties of the Blood, it is pre-
fumed, will be thought, in a particu-
lar manner, interefting, fince there is
no part of the human body upon which
more phyfiological reafoning is found-
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4 An experimental Inquiry into

E'XPERYME NT L

A TIN-VESSEL, containing water, was
placed upon a lamp, which kept the wa-
ter in a heat that varied between 100
and 105 degrees. In this water was
placed a phial, containing blood that
inftant taken from the arm of a per-
fon in health; the phial was previoufly
warmed, then filled, and corked to ex-
ciude air, In the fame water was placed
a tea-cup half full of blood, juft taken
from the fame perfon; a third portion of
the blood was then received from the {ame
vein into a bafon, and was fet upon a
table, the heat of the atmofphere being at
67°. Now, according to their opinion,
the two former thould neither have coa-
gulated nor feparated, when that in the
bafon began to feparate; but, on the con-

trary,
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the whole of the blood in the bafon was
coagulated. Thence I am led to conclude,
that the feparation of the blood in a given
time, is in proportion as the heat in which
it {tands is nearer to the animal heat, or
089 ; or greater in that heat than in any
of a lefs degree. And I am confirmed 1n
this inference by experiments hereafter to
be related, where the blood in the living
animal, whilft at reft, was found both to
coagulate and to {eparate.

It is well known, that the craffamentum
confifts of two parts, of which one gives
it {olidity, and is by fome called the fi-
brous part of the blood, orthe gluten, but
by others with more propriety termed:
the coaguiable lymph; and of another,
which gives the red colour to the blood,.
and is called the 7ed globules. Thefe twor
parts can be feparated by wathing the

craf-
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¢eraffamentum in water, the red particles
diffolving in the water, whilft the coagu--
lable lymph remains folid. That it is the
coagulable lymph, which, by its becom-
ing folid, gives firmnefs to the craffamentum,
1s proved by agitating freth blood with a:
ftick, fo as to colleét this fubftance on the:

ftick, in which cafe the reft of the blood
remains fluid *,

THe {urface of the craffamentum, when
not covered with a cruft, is in-general of

* It may be proper to mention here, that till
of late the coagulable lymph has been confounded
with the ferum of the blood, which contains a fub-
ftance that is likewife coagulable. But in thefe-
papers, by the Jymph, is always meant that part of-
the blood which jellies, or becomes folid {ponta-
neoufly when blood is received into"a bafon, which-
the coagulable matter that is diffolved in the ferum
does not; but agrees more with the white of an
egg, in remaining fluid when expofed’ to the air,
and coagulating when expofed to heat, or when:

mixed with ardent fpirits, or fome other chemical
fubftances.

4 Inorg






‘the Prmperﬁe.f of the Blood. 9

it too denfe to allow of bodies even hea-
‘vier than the red particles to gravitate
through it; for example gold. That air
has the power of changing the colour of
the blood, has been long known ; and the
following experiment fhews it very fatis-
faltorily, and hardly leaves room to refer
the appearance to another caufe,

EXPERIMENT Il

Havive laid bare the jugular vein of a
living rabbit, I tied it up in three places;
then opening it between two of the liga-
tures, I let out the blood, and filled this
part of the vein with air.  After letting it
reft a little, till the air thould become
warm, I took off the ligature which {epa-
rated the air from the blood, and then
gently mixed them, and I obferved that

the
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which comes firft out is blackith, and
that which comes afterwards is more flo-
rid : in fuch cafes, the arterial blood paf-
fes into the veins without undergoing that
change which is natural to it.

 Somk of the neutral falts have a {imilar
effe¢t on the colour of the blood to what
air has, particularly nitre; thence fome
have attributed the difference of colour in
the arterial and venous blood to nttrf:,f
which they fuppofed was abforbed from
the air whillt in the lungs, But we know
that this is 2 mere hypothefis, for air con-
tains no nitre. Indeed nitre is far from
being the only neutral falt which has this |
effect on the blood, for moft of them have
fome degree of it. In making fome expe-
riments on this fubjeét, I have obferved a
more remarkable effeét which neutral
falts have upon the blood ; and that is,
being
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being mixed with it when juft received
from the vein, they prevent its coagula-
tion, or keep it fluid, and yet, upon add-
Ing water to the mixture, it then jellies or
coagulates. Thus, if fix ounces of hu-
man blood be received from a vein upon
half an ounce of Glauber’s falt reduced to
a powder, and the mixture agitated fo as
to make the falt be diffolved, that blood
will not coagulate on being expofed to the
air, as it would have done without the
falt; but if to this mixture about twice jts
quantity of water be added, in a few mi-
nutes the whole will be jellied or coagu-
fated, and on fhaking the jelly, the coa-
g#lum will be broken, and the pare fo co-
agulated can be now feparated as it falls

to the bottom, and proves to be the
lymph,

C Iy



L™

14. gé-\é;kfpéﬁ?ﬁﬂf"fﬂf Tnauiry into

IN theﬁ: mixtares of the blood with
neutral falts, the red particles readily fub-
‘fide (efi:-ec:lally if human blood be ufed)
“and 'the furface of the mixture becomes
clear and colourlefs ; and being poured off
from the red part, itis found to contain

“the “‘coagulable iymph, which can be fe-
”ff;i_rat‘cd--by the addition of water.,

I iave tried all the neutral filts, and
h:we rmdf: a table of their effeéts on the
biood but this table I fhall not trouble

the reader with, it being fufficient to ob-

{erve that in general they agree in produ-

* cing this change *.  And it is lefs necef-
* fary to be particular in this point, as we
““do not {ee of what ufe this could be in me-

dicine; becaule we muft not conclude that

" Thcri'e made 'Mth the volatlle aILah, and with

'|«.| o

their

ﬂ--_ﬂ—l-.-':. E



the Properties of ibe Blood. 15
their effets within the body would be the
fame as out of it.. Indeed, théfe -ex'péri*
ments, as well as fome others, ‘EEI‘E nm;
‘made fo much with a view of any imme-
diate application to medicine, as to deter-
mine the properties of the blood chemical-
1y ; for, having fet out with a perfyafion,
that a more particular acquaintance wu;h
the properties of this flu.d was necéifaiiy
"before we could arrive at the knowledge
~of fome of the animal fun&icns,l fuch as

......

~the manner in which the bile and other
_fecreted fluids are formed, I thereforc was

anxious to throw fome more light on thts
fubje¢t. 'With this view I have made
fome experiments even on living ammals
being convinced that my inquiries woqld
not otherwife be fatisfactory. -

WHEN blood is thus kept fluid by neu-
tral falts, it ftill retains its property of be-
C 2 g
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‘g coagulable by heat, and by other fub-
ftances as before, air excepted. This me-
thod of keeping the blood fluid may
“therefore be ufeful, by affording an op-
‘portunity of making fome experiments
wpon 1t, which we could not otherwife
‘do, 'from’ its coagulating fo foon when
#aken from the veflels. |

THuis property of one of the neutral
;f_'ﬁlt's haé been long known amongft thofe
who prepare the blood of cattle for food ;
fur it has long been a pradtice with fuch

Eeople, to receive it into a veflel contain-
ing fome common falt, and to agitate it
aé fufc as it falls, by which means the
pofgg}}lat;on 1s prevented, and the bleod
ﬁmﬁ-iﬁs fo fluid as to pafs through a ftrain-
£, witllqut leaving any ccagu/um behind ;
by ; s means they haye an opportunity

i) ; of
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of mixing it with other fubftances for ca-

@ linary purpofes.

AvtHoucH the coagulable lymph fo
readily becomes folid when expofed to the
air, yet whilft circulating it is far from
that confiftence : it has indeed been fup-
pofed to be fibrous, even whillt moving
in the blood-veffels, but erroneoufly.

It is this coagulable lymph which
forms the inflammatory cruft, or duff, as
it is called. Tt likewife forms pokpi of
the heart, and fometimes fills up the cavi-
ties of aneurifms, and plugs up the extre-
mities of divided arteries. - It 1s fLIppofed
by its becoming folid in the body, to oc-
cafion obftruétions and inflammations ;
and even mortifications, from the expofi-
tion to cold, have been attributed to its
coagulation. In a word, this lymph is

C 3 fup-



18 An experimental Inquiry -into
fuppofed to have fo great a fhare in the
caufe of feveral difeafes, that it would beaﬁ
a defirable matter to be able to afcertaln
the caufes of that coagulation, either in
the body, or out of it.

Tue blood, when received into a ba-
fon and {uffered to reft in the commeon
heat of the atmofphere, very foon jellies
or coagulates; the part which now be-
comes folid is the coagulable lymph, as
has been thewn above. The circumitan-
ces in which it now differs from what it
was 1n the veins, are thefe: it 1s expofed
to the air, to cold, and 1s at reft; for
whilft in the body air is excluded, 1t is
there of a confiderable warmth, and is al-
ways 1n motion. The queftion 1s, to
which of thefe circumftances its coagula-
tion whilft in the bafon is chiefly owing.
‘This queftion, I believe, cannot well be

aniwered
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anfwered from the experiments that have
hitherto been made. It has indeed been
faid, that the cold alone coagulated it;
for, fay they, if you receive bloodinto
a bafon, and fet that balon in warm wa-

ter, and ftir the blood well, it can be kept
fluid. But in the experiments from which
this conclufion was made, I find there hﬁs
been a deception. In fhort I have found
that it coagulates as foon when kept warm
and when agitated, as it does when fuffer-
ed to reft and to cool. As the 'ﬁibj}:&
feemed to me of importance, I have en-
deavoured to afcertain the circum{tancﬁ
to which this coagulation is owing by fe-
veral experiments, in each of which -t_-.he
blood was generally expdfed to but uné_.of
the fufpected caufes at a time. Thus, in
order to {ee whether the blood’s coagula-
tion out of the body was owing teits be-

4 ing
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ing at reft, I made the following experi-
ment :

EXPERIMENT IV,

Having laid bare the jugular vein of 2
living dog, I made a ligature upon it in
two places, fo that the blood was at reft
between the ligatures; then covering the
vein with the fkin, to prevent its cooling,
I left it in this fitvation. From feveral
experiments made in this way, I found in
general, that after being at reft for ten
minutes, the blood continued fluid ; nay,
that after being at reft for three hours and
a quarter, above two-thirds of it were ftill
fluid, though it coagulated afterwards.
Now the blood, when taken from a vein
of the fame animal, was completely jellied

in about feven minutes. The coagulation
thergs
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therefore of the blood in the bafon, and
of that which is merely at reft, arefo dif-
ferent, that reft alone cannot be fuppofed
to be the caufe of the coagulation out of
the body.

To fee the effe&s of cold on the Blond,
I made this experiment :

EXPERIMENT V.

I x1LLeD 2 rabbit, and immediately cut
out one of its jugular veins, proper liga-
tures being previoufly made upon it; I
then threw .the wvein into a {olution of fal
ammoniac and {fnow, in which the mer-

cury ftood at the 14th degree of IFahren-
heit’s thermometer. As {foon as the blood
was frozen I took the vein out again, and
put it into lukewarm water till it thawed

and
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and btcétme foft; I then opened the vein,
;ecéive:d the blood into a tea-cup, and
obferved that i1t was perfectly fluid, and in
a few minutes it jellied or coagulated as
blood ufually does. Now, as in this ex-
periment the blood was frozen and thawed
again without being coagulated, it is evi-
dent that the coagulation of the blood out
-of the body is not folely owing to co]d
\any more than it is to reft.

N.E_JET, to fce the effe&s of air upon th'e,
blood, I tried as follows :
EXPERIMENT VI

I—lavmc lald bare the jugular vein of a

hvmg rabbit, I tied it up 1n three places,

‘and then opened it between two of the li-

gatures and emptied that part of its blood.

|

I next f:§
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[ next blew warm air into the empty
vein, and put another ligature upon it, .
and letting it reft till I thought the air
had acquired the fame degree of heat as
the blood, I then removed the interme-
diate ligature, and mixed the air with the
blood. The air immediately made the
blood florid, where it was in contact with
it, as could be feen through the coats of
the vein. In a quarter of an hour I open-

ed the vein, and found the blood entirely
coagulated ; and as the blood could not

in this time have been completely con-
gealed by reft alone, the air was probably
the caufe of its coagulation.

From comparing thefe experiments,
may we not venture to conclude, that the
air is a ftrong coagulant of the blood;

and that to this ns cﬂaﬂ*u]atmn when
U aken
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taken from the veinsis chiefly owing, and
not to cold, nor to reft?

IT may nhot be impropet to obferve here,
that there are none of thefe experi-
ments I have been obliged to repeat fo
often as the 4th, which was made with a
view to determine whether the blood would
coagulate by reft.  In the firft trial, the

vein was not opened till the end of three
hours and a quarter; and juft before it
was opened I had obferved through its
coats, that the upper part of the blood was
tranfparent, owing to'the feparation of
the lymph. On letting out this blood, it
feemed to me entirely fluid: a part indeed.
had been loft, but the greateft part was
collected in the cup, and which afterwards
coagulated as blood commonly does when
expofecd to the air. From this experi

ment
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- ment I imagined that the whole had been

|

 fluid ; but from others made fince, I am

- perfuaded that the part which was loft had
 been coagulated; for, from a variety of
trials, I now find, that though the whole

of the blood is not congealed in this time

by reft alone, yet a part of it is.  But as

‘coagulation *, If they were opened at the

it would be trefpafling too much on the
‘reader’s time to relate every experiment I

have been obliged to make for this pur-
pole, I fhall only mention the general re-

{ult of the whole.

AFTER fixing 2 dog down to a table and

‘tying up his jugular veins, I have in oe-
-neral found, that on epening them at the

‘erd of ten minutes, the blood was fill en-
tirely fluid, or without any appearance of

end

*Ifay in general it was fluid at the end of ten mi-
(@utes ; but I muft likewife mention that in one dog
D 1 found
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end of fifteen minutes, at firft fight it al-

fo appeared quite fluid ; but on a careful
examination I have found fometimes one,

and fometimes two or three fmall particles

about the fize of a pin’s head, which are
coagulated parts of the blood. When
opened later than this period, a larger
and larger coagulum was obferved ; but fo
very flowly does this coagulation proceed,
that in an experiment where I had the cu-
riofity to compare more exactly the clotted
part with the unclotted, I found, after
the vein had been tied two hours and a
quarter, that the coagulum weighed only

two grains ; whilft the reft of the blood,

which was fluid, on being fuffered to con-

I found two very fmall particles of beginning coa-
gulation, even at this period; yet in another I
could not obferve any fuch appearance, even at the
end of fifteen minutes,

geal,

- T T
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geal, weighed eleven grains. Ican ad-
vance nothing farther in this part of my
fubject with precifion. Nor can I pretend
exactly to determine the time at which all
the blood between the ligatures is coagu-
lated. I have indeed opened fuch a vein
at the end of three days, when I found a
thin, white coagu/um, which was a mere
film; the ferum and red particles having
difappeared. But the whole is undoubt-
edly congealed long before this period,
The manner in which the blood coagu-
lates, when at reft in the body, has ap-
peared to me curious, and therefore I have
taken the more pains to difcover how it
happens, efpecially as it may aflift us in
judging whether or no it coagulates in the
heart, fo as to form thofe fubftances call-
ed polypi. The abovementioned times
will, I believe, be found to be thofe at
which the blood congeals in the veins of

| D2 healthy
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healthy dogs : and as I have found, by ex-
periments, that the blood of a dog and
of the human fubjet in health jellies out
of the body, nearly in the fame time, that
15, it begins in three or four minutes, and
is completed in feven or eight; I fhould
therefore conclude that the blood in the
veins of the human body coagulates near-
ly at the fame period with that of a dog,
But it may be necefiary to add here, that
from experiments which 1 have made, I
have reafon to believe that the time at
which the blood coagulates, is different in
different conftitutions, and in different |
difeafes. For though the blood of a pes-
fon in health is completely coagulated in
feven minutes after it is taken out of the
veins, yet in fome difeafes, I have found
the blood fifteen or twenty minutes, nay
even an hour and an hﬁlf, before it was
completely jellied, |

As
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As we {ee in the above-related experi-
4ments, that the blood coagulates in the
body when fuffered to reft for a little time,
1s it not probable that to this caufe its

coagulation in thofe true aneury{ms, which
are attended with a pouch, are owing *?

For in fuch enlargements a part of the
blood 1s without motion, which will con-
geal when at reft, and in contact with the

fack ; and thus one layer may be formed ;
and the fack afterwards enlarging, another
portion of the blood will then be at reft;
and {o a fecond layer may be formed ; and
thence probably is the origin of thofe la-

minated tbrombi met with in fuch facks.

Likewife, to the blood’s being at reft,

is probably owing its coagulation in the

* An inftance of which may be feen in the Med.
Obf. and Inq. vol. i. article xxvii. fig. il

(8 large
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large arteries which are tied after amputa-
tion, or other operations; for after moft
of fuch ligatures there will be a part of
the artery impervious, in which the blood
can have no motion. 'The coagulum after
amputation might indeed be fuppofed
owing to air; but, confidering the man-
ner in which arteries are tied whilft the
blood is running from them, it does not

feem probable that the air has any effect
on what is above the ligature.

To the blood’s being without motion in
the cavity of the ui#erus, is its coagulation
therein probably owing; hence the origin
of thofe large clots which fometimes come
from that cavity; and which, when more
condenfed by the cozing out of the ferum,
and of the red globules, affume a fleth-like
appearance, and have often been called
moles or falfe conceptions.

In



L
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In Experiment the sth, we found that
the blood could be frozen and thawed
again, without being coagulated : this
hikewife is an experiment which I have re-
peated feveral times, that I might be fure
of the fat. I have alfo varied the experi-
ment by fometimes putting the vein into a
phial of water, and freezing the whole in
a folution of fal ammoniac in fnow; and
fometimes I have put the vein into the fo-
tution itfelf ; and three or four times I have
thrown it into oil, and then frozen it
but after all thefe trials,  the refult was the
fame. The blood was always evidently
fluid on being thawed, and as evidently
Jellied when expofed to the air.

Besipes being coagulated when expofed
to the air, the coagulable lymph, as well
as the ferum, is known to be fixed by heat 4
but the degree of heat has not, o far as I
2 know,
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know, been determined. It has been fup-

pofed to require a degree almoft equal to-

that which coagulates the ferum *; but
one much lefs is neceflary, as will appear

from the following experiments.

EXPERIMENT VIL

Havine found, from a number of

rials, that blood, kept fluid by means of

the neutral falts, had its lymph coagulat-
ed by a heat of 125° of Fahrenheit’s
* thermometer, 1 fuppofed that the degree
neceflfary for fixing it in its natural frate
could not be very different from this. I
therefore prepared a lamp-furnace with a
{mall veflel of water upon it; this water

was heated to 125°; and then laying bare

* See Traité du Ceeur. T, 1i. p. 03. Schwenke.
Hazmatolog. p. 138.

the
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the jugular vein of a living dog, I tied it
properly, cut a piece of it out, and put it
nto this water: after eleven minutes, I
took out the vein, opened it, and found
the blood entirely coagulated; thence I
concluded, that 125°, or lefs, was fuffi
cient to coagulate the blood of a dog. It
may be neceffary to obferve here, that the
part coagulated was only the lymph; for
the ferum requires a much greater heat to

fix it, that is a heat of 160‘?, as will ap-
pear hereafter.

EXPERIMENT VIIL

THE fame experiment was repeated in
fuch a manner, that the heat never went
higher than 120° and an half; and
I found, that on opening the vein at
the end of cleven minutes, the lymph

was
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was entirely coagulated, even in this

heat.

EXPERIMENT IX

I REPEATED the experiment with a heat
no higher than 114°, and at the end of
eleven minutes, the vein being opened, the
blood was found to be fluid, and in a few
minutes after, being laid open to the air,
it coagulated as ufual. Now, as the blood
in the laft experiment but one was coagu-
lated, when the heat had never rifen above
120° and an half; and in this experiment
was fluid, though it had been expofed to
a heat of 114°; we may therefore con-

clude, that the coagulable lymph in the

blood of a dog, in health, is fixed in a

degree of heat between 114° and (20° Z
of Fahrenheit’s thermometer.

|
W
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- As to the degree of heat at which the
lymph in human blood coagulates, I have
not yet had an opportunity of trying it in
a more fatisfatory way, than with the
mixture with Glauber’s {alt, in which ftate
it coagulates at 125° But, as we find
that the human blood and that of a dog
jelly near in the fame time, when expofed

to the air, I think it probable that the
precife degree of heat at which the lymph
of the human blood coagulates, is between
114° and 120° 3. I have thought of
ﬂ‘lakikng the experiment on the umbilical
cord of a recent placenta, which perhaps

1s the moft likely way of coming at the
truth.

THE degree of heat, at which the fe-
rum of the blood (which fthould not be
counfounded with the lymph) coagulates,
15 generally faid to be 150%; but from

my,
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my experiments I am inclined to believe
it requires a greater heat to fix it. They
were made in the following manner :

EXPERIMENT X

I Took a wide-mouthed phial, contain-

ing fome ferum, and placing a thermome-
ter in it, I put it into water which was kept
warm by a lamp underneath; and, in ma-
king this experiment with as much accu-
racy as [ could, I found the heat required
was 160°; which is about forty degrees
more than is neceffary for the coagulation

of the lymph.

As the blood is coagulable by heat, and
as the heat of an animal is increafed in fe-
vers, it has been {fuppofed that the
blood might be coagulated by the animal
heat, even whilft it i1s circulating in the

veflels :
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ettt e

Of the inflammatory Cruft, or Size.

SHALL next proceed to inquire inte
the formation of the inflammatory
cruft, or fize, as it 1s called.

Tuis remarkable appearance is fre-
quently met with in inflammatory difor-
ders, and is formed by the coagulable
lymph’s being fixed, or coagulated, after
the red particles have fubfided. It has
indeed been fuppofed to be formed fromthe

Jertum of the blood; and an excellent wri-
ter on this fubject feems in doubt to which

- of the two it thould be attributed, But

that
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and opening the vein, I let out the tran.
fparent portion, which was ftill fuid, but
coagulated foon after. On preffing this

|

coagulum, 1 found it contain a little ferum.
The other vein I did not open till after

the blood was congealed, and then I found
the upper part of the coagulumn whitith like
the cruft in pleuritic blood *.

It has been a very generally received
opinion, that inflammation thickens the
blood, and makes it more ready to coa-

. *® This is not the only apparently healthful animal
whofe blood had a cruft s I have {feen it in others:
whence I at firft fufpeCted that merely keeping the
blood fluid for a little time was fuflicient to preduce
this appearance ; but I altered my opinion, on fee=
&g, thatin the greateft number of animals it did
not occur: nor is it commenly met with in the
hearts of thofe perfons who die a violent death,
though the blood remains longer fluid in fuch cafes,

than it does in the bafon where a fize appears.

gulate
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I was firft led by attending to the phthifi=
cal patient’s blood abovementioned ; but
I have {ince made a comparifon, which
feems to prove the fact. For, from a va-
riety of experiments made on the blood of
perfons nearly in health, or at'lealt who

had no inflammatory diforder, and no cruft
on their blood, I found, that after being

taken fromra vein, it began‘to jelly in a=
bout three minutes and an half, The firit
appearance of coagulation is a thin film on
the {urface near the air-bubbles, or near
the edge of the bafon; this film f{preads

over the furface, and thickens graduaﬂy |

till the whole is jellied, which is in about
feven minutes after the opening of the

vein; and in about ten or eleven the
whole is fo firm, that, if the cake be cut;

the gathes are immediately filled up by

the ferum, which now begins to feparate
from

n
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Iu::nd of an hour and an half, the whole of

| the blood was not jellied ; for at this time

| I removed the film or pellicle, and took

i up a fecond portion of clear lymph with

' 2.fpoon, and put it into a tea- cup, where
| 1t jellied afterwards ; though this jelly

' ' was not indeed quite fo firm as the craffa-
\#entum 1tfelf,

EXPERIMENT XV,

A womax, with a flicht inflammation
n her throat, had eight ounces of blood
taken from her arm - ; the blood was re-
|

ceived into a bafon, and the bleeding fi-
nifhed in four minutes and three quarters,

hen a film began to form near the ar.
ubbles ; in feven minutes a tran{parent
1z¢ appeared over a confiderable part of
he furface which was quite fluid, whilft

the
%
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the reft of the blood was coagulating,

.there being now a very diftinét red cruft
-over the reft of the furface.

Now, from comparing thefe experi-
ments with what has been obferved of the
-coagulation of the blood, where there is
0o inflammatory cruft or fize, is it not
‘evident that the blood remains longer fluid
after being expoled to the air, and has lefs
-difpofition to coagulate, in thofe cafes
where there i1s a fize, than where:there is
‘none ? for where there ‘was none, it was
found to coagulate completely in feven mi-
nutes; but in one of the others, where
the fize was very thick, it did not com-

pletely coagulate in lefs than an hour and
an half.

Tue power that inflammation has in
leflening the difpofition of the lymph to

coagu-
5
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without any inflammation, I have found

the blood entirely coagulated long before
this time. And that from opening them
at different times, I have {een it coagu-
late in their hearts after death, in the fame
gradual manner that it does in their veins,
when its motion 1s ftopt by ligatures; as

related in page 25.

In the next place, that the blood is

really attenuated in inflammatory dif-
orders, where the whitith cruft or fize ap-

pears, is probable from the following cir-

i

d

cumftances: firft, it even feems thinner to

the eye; 2dly, the red particles or glo-
bules {ubfide fooner in fuch blood, than

in that of an animal in health. This feems

proved by obferving that in the above-

mentioned experiments, where the blood

was at reft in the veins, it was not cover=
ed
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ed with a cruft, except in one or two in-
ftances, though in all thofe cafes it re-
mained longer fluid than the blood com-
monly does in a bafon, after bleeding,
where the cruft appears. And again, the
blood in the heart of an animal that dies 2
violent death, is not generally covered
with a white cruft, notwithftanding it is
fo late in being congealed. Thefe circum-
ftances fhew, that fomething more than
merely a lefiened difpofition to coagulate
is neceflary for the forming of the cruft or
fize. g.dly, The globules more readily
fubfide in inflammatory cafes, from the
furface of the whole mafs of blood, than
they will afterwards do from the furface
of a mixture with the ferum alone, of
which the following experiments are a
proof. But, before I relate them, let me
obferve, that they were made with a view

F 2 ' 0
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EXPERIMENT XVIIL

I rourep into a phial C a portion of
the ferum of the blood which had no cruft;
and likewife into another D a fecond por-
tion of the fame ferum. 1 then added to
C a tea-fpoonful of the fame ferum, load-
ed with red particles from the blood which
had an 1inflammatory cruft. And into D
I poured a tea fpoonful of the fame ferum; ‘1,
loaded with the globules of that blood |
which had'no cruft. In viewing thefe; I
could not obferve that the globules of the
blood which had an inflammatory cruft |
fubfided fooner than thofe of the blood
which had none: whence I inferred, that
the {pecific gravity of the red particles, or j
globules as they are called, is not increa~

fedd
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fed in thofe cafes where the cruft appears..
And, therefore, fince that inflammatory
eruft or fize feems neither owing to the
feruim’s being attenuated, nor to an in-
ereafed fpecific gravity in the red particles,
it probably depends folely upon a change
in the coagulable lymph.  And what feems
farther to confirm this inference, in none
of thefe experiments did the red particles
fubfide from the furface of the ferum in
20 minutes, though, where the cruft ap=
pears, they fubfide from the furface of the
blood in half that time; fo that the whole
mafs of blood feems to be thinner than
the ferum alone; or, the coagulable lymph
feems to be fo much attenuated in thefe
cafes, as even to dilute the /erum, which
at firft fight appears a paradox,

Mav we not, therefore, conclude, that
in thofe cafes where the inflammatory
crufl
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cruft appears, the coagulable lymph is
thinner, and its difpofition to coagulation

1s leflened ; both of which circumftances
contribute to the fubfiding of the red glo-
bules from the {urface of the blood, which
then coagulating gives rife to this appear-
ance, called the inflammatory cruft or fize,

1
1
4

in pleuritic or rheumatic blood *.

How contrary to the conclufion, which
thefe experiments lead us to, are the opi-
nions of fome medical writers on this fub-
ject! How frequently do we find it {aid,
that the blood is thicker in inflammatory
diforders, where that fize occurs; and

* This remarkable appearance might indeed be
accounted for, by fuppofing that the lymph had
afcended to the furface of the blood in thofe cafes ;-
but this is improbable, from coniidering, that, in §
its coagulated ftate, it isof greater fpecific gravity

than the ferum, and finks in it.

that |
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~that a large orifice is neceflary to let
~out the vitiated blood! That a large
~ornifice is preferable to a fmall one in
- many cafes, where {fuch blood is found,
I believe to be true; but that its advan-
 tages are owing to its letting out the thick-
ened blood, feems improbable from what
' we have feen in the experiments above re-
 lated: they are perhaps nearer the truth,
' who attribute it to the fuddennefs of the
| evacuation.

It may be proper to obferve here, that
this fize or whitith cruft is not a certain
fign of inflammation; it being oficn met
with where there feems to be no fuch
difeafe, in particular in the blood of preg-
nant women. And that it differs much in
denfity in different cafes; in fome it is
extremely firm, in others it is {pungy or

cellular,,
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the blood flowed into each cup, or to the
laft cup’s being agitated fo as to prevent the |
{eparation of the lymph : but I have feen
it where there was no difference of this
fort, nor in any other circumftance that I
could obferve. I therefore fufpeét that
in {uch cafes the properties of the blood
are changed, even during the time of the
evacuation ; and in this opinion I am con-
firmed by the following experiments.

EXPERIMENT XIX,

Nine ounces of blood were taken from
a woman who had been delivered two days
before, and who at that time laboured un-
der a fever, with a confiderable pain in

her fide, and in her abdomen. The blood
was received into a bafon, and her arm

‘was tied up; when, on looking at the
2 blood,
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I HAD an nppdrtuhity of repeating the

éj{pei-iment in the evening ; for the fymp-
toms of inflammation feeming equally vio-
lent, i1t was thought proper by the phyfi-
cians who attended her, to take away more

blood; which was done by opening the -

{fame orifice, when three tea-cups were
nearly filled, and fet in the fame plé.i:e;f
and it was obferved, that the firft had a
cruft, though not fo thick a one as in the
firt bleeding ; but the other two cups
were without this appearance, though the
blood had flowed into them even more
quickly than into the firft.

EXTPTE RITNMENA XX,

A ceNTLEMAN, who laboured under an
inflammatory complaint, had about nine

otinices of blood taken from his arm. This
| quantity
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quantity was divided into four portions ;.
the firflt was received into a cup, and was.
m meafure little more than an ounce ; the
fécond, into a bafon, to the quantity of
two ounces; the third into a cup, which
teld one ounce; and the fourth into a
bafon, to the quantity of three ounces.
Each veflel was immediately placed upon
ihe window 3 and it was obferved that the
blood in the firft was lateft in coagulating,
and had a eruft over the whole furface 5
that in the fecond had a cruft only upon
‘a part of its furface; but that in the third
and fourth had none, and manifeftly coa-
gulated before either of the other two.

Now, fince in thefe experiments the
blood in the firft cups was later in coagu-
lating than that in the laft, and fince the
blood in the firft cups alone had a fize, is
it not probable, thateven during the fhort

G2 time
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time taken up in the evacuation, the pro-

perties of the lymph had been changed,

a'iia that it was owing to this change th’a?
the fize difappeared? It mightindeed, at

firlt fight, feem puﬁib]e, that the bleed-
ing had only let out the vitiated part ; but

this is not at all likely; for, fuppofe a
part only of the blood was wvitiated, that
part muft have been equally diffufed

through the whole mafs, and there is no

probability of its getting out of the veflels
before the reft of the blood; and confe-

quently it ought to have appeared in the
laft equally as in the firft cup, but it did
not. Bleeding, therefore, in thofe cafes

alters the nature of the blood, not by re-
moving the vitiated part, and giving room

for new blood to be formed, as has been

fuppoied ; but probably by changing that
ftate of the blood-veflels on which the thin-

nefs, and leffened tendency of thelymph'to

€0agu~-
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coagulation, depends; which furely is a
very curious circumftance, and muft dif-
prove the doétrine of thofe who maintain
that this vitiated blood is the caufe of the
difeafe, fince the difeafe remains, though

the properties of the blood are changed *..

Erom. this obfervation we may be led.
to think, that it may be ufeful to receive:
the blood more frequently into fmall cups,
inftead of a bafon, and to attend more

carefully to the alteration produced upon:

* That the properties of the blood can be
changed by emptying the blood. veflels, is likewife
proved by an experiment hereafter to be related ;
where the blood in an animal in health was found’
to have its difpofition to coagulation increafed, in
proportion as the veflels were emptied, and as the:
animal became weaker. It may likewife be proper
t0. mention, that though the inference is here.
drawn from two experiments only, yet I have like-
wife oblerved the fame appearance in other cafes,.
which I have thought unneceflary to relate.

(= 3 188
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or ftreaks. Infuchcafes I have obferved,
that only a part of the blood had its dif>
pofition to coagulate leflened, as in expe-
riment XV. in which fome of the blood
remained fluidand tranfparent, where thofe
ftreaks appeared, for fome time after the
coagulation had begun in other parts of
the furface. Now whether in thofe cafes
there had been the fame difference before

the vein was opened, or whether the whole

blood had not been of the inflammatory-
kind, before venefettion, and a part of
it was changed as it ran out, or as foon:
as the general fulnefs was diminithed, may
be a queftion; but the probability, I
think, is much in favour of its being chan-
‘ged during the time of the evacuation,
from what was obferved in the laft expe-

riments,

When
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Whaen I had obferved that this difpo-

fition of the lymph to coagulate was in-

creafed by bleeding, or by weakening the

action of the blood-veflels, I fufpeted
that poflibly in thofe cafes where the body
was very weak, the difpofition to ceagu-
Tate might be fomuch increafed, that inftead
of being three or four minutes in beginning;
to do It, after it is-let out of the veins (as
is the cafe in people in health) it might
coagulate 1n lefs  time, or almoft inftanta~
neouily ; for I imagined, that unlefs this

took place, we could hardly conceive how.

the blood fhould ever have time to coagu-
late in ruptured vefiels, fo as to ftop hz-
morrhages, as it 1s believed to do. And

upon this occafion I recollected a remark. =
of Dr. Hunter’s, which is, ¢ that the 3§

¢t faintnefs which comes on after hemor-

‘¢ rhages, inftead of alarming the bye-ftand-
“.¢rs,. and  making them fupport the pa--
‘e tienti
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about two minutes in- beginning to coagu-
fate; and that the blood taken later, or
as the animal became weaker; coagulated
in lefs and lefs time; till at laft, when
the animal became very weak,. the blood,

though quite fluid as it came from the
veflels, yet had hardly been received into-

the cup before it congealed. I have alfo:

repeated the experiment, by receiving;
blood into different cﬂps at different times,.
whilft the animal was bleeding to death
and though the time taken up in killing,
the animal was not commonly more than
two minutes, yet I obferved, on compa-
ring the cups, that the blood which iffued
laft coagulated firft, I have obferved

likewife, that the blood coagulates with-
a different appearance in proportion as

the animal becomes weaker ; that which

follows the knife begins to coagu-
lae
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Tate in about two minutess it firft- forms
a film or pellicle on the furface, which
extends  gradually through the whole
blood, yet fo flowly that its progrefs may
be obferved, efpecially if the pellicle be
moved from time to time. But the blood
that comes from the fainting animal is
~coagulated in an inftant, after it once be-
‘gins.  From this circumftance, that the
difpofition of the blood to coagulate 1s in-
creafed as the animal becomes weaker,
‘we may draw an inference of fome ufe
with regard to the ftopping of haemor-
thages, viz. not to roufe the patient by
ftimulating medicines, nor by motion, but
to let that languor or faintnefs continue,
fince it is fo favourable for that purpofe ;
and alfo, that the medicines likely to be
of fervice in thofe cafes, are fuch as cool

the body, lefien the force of the cireulac
|

| tion,
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tion, and increafe that languor or faint-
nefs *. For, in proportion as thefe effeéts
are produced, the divided arteries become

more capable of contradting, and the
blood more readily coagulates; two cire |

cumitances that feem to concur in clofing |
the bleeding orifices .

Ir

e e e 1

* Befides giving flimulants and cordials to coun-
teract the fainting, itis a common pradtice in many |
parts of England, to give women, who are flood-
ing, confiderable quantities of port-wine, on 2 fup-
pofition that it will do them {fervice by its aflringen- :
cy. But furely, from its increafing the force of the |
circulation, it muft be prejudicial in thofe cafes.
Perhaps many of the remedies called ftyptics might %
be objedted to for the {fame reafon. i

4 It has of late been proved by experiments, par-
ticularly by thofe of the ingenious Mr. Kirkland,
that the larger arteries, when divided, contraét {o as|
to ftop the hxmorrhage. But the large raagﬂf "
which we fee in the orifices of the veflels of the
aterus of thofe who die foon after delivery, and the
flopping of hxmorrhages where the bluud-veﬂeli{fy

weres
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kept fluid a longer time by thefe means,
I tried as follows:

EXPERIMENT XXV,

O~ January the fourteenth, I cut out
a piece of the jugular vein of another dog,
and put it into oil, in which the thermo-
meter ftood at 38°. At the end of fix
hours it was taken out, and the red par-

ticles were obferved through the coats of
the vein to have moftly fettled to one fide.
The blood was let out into a cup, and
was found to be fluid; at the end of fifteen
minutes above one half was ftill fluid; in
twenty-five minutes it feemed to be quite
jellied. Now as in this experiment a fimi-
Jar effe¢t was produced, as when the vein

was put into water, it feems probable that
it was tie coldnefs of the water, and of
I the
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the oil, which had leflened the difpofition
of the lymph to coagulate.

EXPERIMENT XXVI *

AnoTHER piece of the fame vein was
put into river-water, in which the ther-
mometer ftood at 389, and was left till
the next morning; when, after twenty-
two hours and a quarter, it was taken
out. The red particles did not feem to
have fubfided, as in the former experi-
ment; but the vein being opened the
blood was found to be fluid, though fo
vifcid that it could barely drop from the

veflel. The cup into which it was re-
ceived was placed upon the window of a

* It is neceflary to obferve here, that great expe-
dition fhould be ufed in making thefe experiments;
for, unlefs the vein be cut out in a few minutes af-
ter the death of the animal, the experiment may
not fucceed, from the blood’s having begun to coa-

gul&te.
mode-
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moderately warm room, and was exa-
mined carefully from time to time ; but
the blood never had any appearance of
coagulation, on the contrary, it remained.
fluid ull it was dried by the evaporation.
of the water, which happened by the
next day. In this experiment the cold.
feemed entirely to have' prevented the
coagulation of the lymph: fo ill-founded
1s the common opinion, that cold coagu-
lates the blood. ¥

As the lymph, on being cooled, 1s de-
prived of its power of coagulating when
expofed to the air, may we not thence be-

led to explain that fa& mentioned by
Lifter, that the blood of thofe cold ani--

mals which fleep during the winter-feafon,.

on being let out into a bafon, does not:
coagulate ?

I2 CHAE.
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Some further obfervations on the coaguladle
-bympb, and on the fudden changes pro-
duced upon it.

F the reader has been perfuaded of the
common opinion, that the difpofition

of the blood to coagulate is increafed in in-
flammatory diforders, it may perhaps appear
to him, as it formerly did to me, a very ex-
traordinary circumftance that the contrary
thould be true; and likewife that the blood
{hould in reality be the more difpofed to
concrete, in proportion as the bady 1s
weakened, or as the action of the blood-
| vellels
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veffels is diminithed. And as. we are:
naturally tenacious of old opinions,. and.
unwilling to adopt new: ones- till fully.
proved, he may fufpeét' that there has:
‘been fome fallacy, in thefe experiments..
And indeed 1. muft acknowledge, that:
there is, in appearance, one ftrong argu--
ment a_g@inft my general t:gnciuﬁoﬁ,fwhich :
ii;., that: it has not. only been :remarkéd,\.
that the fitft cup has a cruft, whilft'tlie laft-
“has none;: but likewife, that the fecond,,
or the third cup, alone fhall have a cruft;,
-whilft the preceding ones are without it,.
Now this, T fay, feems contradittory. ta»
what I have- advanced, concerning; the:
difpofition of  the blood to .coagulate. be+-
ing increaféd in proportion-as the.body,iss
weakened; for: here. in:proportion as the-
blood is evacuated, itsdifpofition: to :coa=-

gulate is leflened; fince.it was more fizy.in:
; 1ig, the:
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the fecond, or third cup, than in the firft,
But, in anfwer to this objeftion, I muft
remark, that thefe cafes very feldom oc-
cur; and that in general the firft cups
are more fizy, and are the lateft in jel-
lying ; and when the contrary takes place,
or when the fecond or third cup is more
fizy than the preceding, I am perfuad-
.ed, that upon a careful examination, in-
ftead of weakening, they will be found to
ftrengthen my inference ; as will appear
probable by the following cafe, which has
occurred fince thefe experiments were pub-
lithed in the Philofophical Tranfactions..

4

EXPL-
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EXPERIMENT IXXVIK

Ox the 23th of June, I vifited a young
‘man, twenty-two years old, of an athletic
“habit, who complained of a violent pain
in his head and back, with a full ftrong
~pulfe; but as he was then in a profufe
“ fweat, which had been preceded by a thi-
“yering, it was not thought proper to bleed
~him, and the rather, as we were informed,
that he had had a fimilar paroxyim two
days before. But next day, finding that his
fever had not left him with the {weat, and
that he ftill had a pain in his head and
back, and that his pulfe, though not now
full and ftrong, yet was quicker than na-
tural, it was then judged neceffary to take
away fome blood. Upon opening the

vein,,

: 3
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vein,. the blood flowed very flowly, and in.
deed merely trickled down his arm. Ima.. -
gining - that the bandage. might .be . too; i
tight, I flackened it, but ftill the motion
of the blood was net accelerated: = I then:
afked him whether he had not been afraid:
of the bleeding, and he told me he hads;
and on feeling his pulfe, in the other arm;
T found it very low. 1 therefore defired.
him to move the muicles of his hand,.
which he did;. but neverthelefs fo flowly:
did the blood run, that it: was four mi-:
nutes. before I got an ounce and an half:
into- a cup. I then ftopt the orifice till:
another cup was. brought, into which the
blood ran in a full ftream, to the quantity:
of three ounces, and that in two minutes,
although the orifice was rather: {mall, {0
- ‘much was its velocity now increafed: TIn~
to.the third cup, which likewife held three -
| ounces;,

-0
st~ ©
Ll
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ounces, the blood ran ftill fafter, as it

was filled in lefs than two minutes. By
this time the patient beginning to be faint,
I ftopt the bleeding till he could lie down

on the floor, and then about three drachms
more of blood were received into a fourth
cup : this came away very flowly, and the
bleeding ftopt of itfelf. He drank a glafs
of water, and did not faint, and he ap-
peared afterwards to be much relieved by

the evacuation. Upon this blood I made
the following remarks,

Tuat which was taken away laft was
firlt coagulated, and completely too, by
the time I had tied up his arm, which was
in three minutes from the blood’s firft
running into the cup.

Tor
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TrE blood which was received into the
firft cup coagulated next, and as I obferv-
ed by my watch, in twelve minutes from
its being fet down on the table.

TraT which was received into the {z-
cond cup was the third in order as to coa-
gulation, and was confiderably later in
jellying than the firft; for in fifteen mi-
nutes it was not thoroughly coagulated ;
nay, even in twenty-two minutes a fmall
part of it was ftill fluid. It was remarks
able, that none of thefe three had any
fize. |

But the blood in the third cup differed

confiderably from that in the others; for

in five minutes it began to appear tran-

- ___;_amm

{parent on its furface, an indication of a

future fize, and it was later in coagulat-
Jing
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ing than that in the other cups; for even
at the end of twenty-fix minutes a great
part of the coagulable lymph was ftill
fluid, as appeared on removing the pel-
licle that covered it ; but in thirty-five mi-
nutes it was completely jellied. The fize
in this blood was very thick and tough.

Now this cafe, when carefully examin-
ed, inftead of being an objetion to my
conclufions, will, I prefume, be thQUghf
a ftrong confirmation of them. |

For, in the firlt place, as the blood in
the third cup alone had a cruft, and was
much later in jellying than the reft, it
ftrengthens my inference, that the difpo-
fition of the blood to coagulate is lefiened
in thele cafes where the inflammatory
cruft or fize appears. And as the blood

ran
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ran more rapidly into this cup, it fhewed
that the heart and blood-vefiels had begun -

to alt with greater force, and therefore
confirmed the opinion, that in propor-
tion as thefe a¢t more ftrongly, the difpo-
fition of the lymph to coagulate 1s dimi-
nithed. The f{ame opinion is likewife
fupported by obferving what happened to
the blood in the firft cup, which coagu.
lated fooner than that in the third, owing
to the vefiels then acting more weakly, as
was evident from the blood’s trickling
down the arm, and from the lownefs of
the pulfe *.

24ly, It

* In like manner may be explained another va-
riety in the appearance of the fize, namely where
it is found in the firlt and laft cups, but not in the
fecond or third: this I fufpeét feldom happens,
but when it does, it may perhaps be found, on
examination, that the veflels were alting more
weakly whillt the fecond or third cups were filled.

For
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odly, It may be obferved, that the

.great difficulty in admitting the conclu-
fion made in the former part of thele
fheets (viz. that the want of f{ize in the
laft cup is occalioned by an alteration in
the blood-veflels) was to conceive how
thefe vefiels could poflibly alter the pro-
perties of the lymph fo fuddenly, as in the
‘time between receiving the blood into the

For, {o eafily does this fize appear to be removed, or
- aflumed, that, Ifufpect it may fometimes happen, that
~when the blood is taken away, in a full fiream, from
“alarge orifice, the patient may be fo {fuddenly weak-
-ened, and the properties of the blood may in confe-
‘gquence be fo changed by the time the fecond cup is
filled, that the fize thall be removed: and yet after-
wards the veflels may recover their former tone, fo
that the third or fourth cup may acquire a fize a-
gain. Nay, I fufpeét that this appearance may even’
_be affeéted by the paflions, particularly from ob-
{ferving that the -patient-abuvemﬂntioned, as well as ~
others whofe blood at firft trickled flowly down
., their armsy had been much afraid of the lancet.

K felt
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firlt cup, and into the laft, But this cafe
‘confirms that inference, by fhewing the
fact in a clearer point of view; for even
here, where the appearance of the fize was
reverfed, 1t was found that the blood
which had a cruft or fize was lateft in coa-
gulating, and that it was this blood which
was taken out of theveflels when they act-
ed moft ftrongly, as was proved by the
rapidity with which it flowed into the

cup.

2dly, Sincethe times in which the blood
jellied in thefe cups were fo very differ-
ent (the firft coagulating in twelve mi-
nutes, the fecond in about twenty-two,
the third in thirty-five, and the fourth in
lefs than three minutes, notwithf’canding
‘thefe cups were filled in lefs than two mi-

nutes after one another), it fhews, I fay,
: how












102 An experimental Inquiry into

. ey

ed for the fame reafon: for that an exer- -

tion of the patient’s ftrength can leflen the

difpofition of the blocd to coagulate; 1

am perfuaded from {fome of the above-

mentioned cafes, and likewife from what

I have obferved in dying fheep, where

the ftruggles of the expiring animal {feem-
ed in fome inftances, when violent, to altep

the properties of the lymph.

We have endeavoured to. explain the

appearance of the inflammatory cruft or
fize, from the red globules having fubfid-
ed from the furface of fuch blood before
it coagulated: this we obferved was
partly owing to the lymph’s being later in
coagulating in thofe cafes, but principally

to its being thinned. But we may now

add, that although the attenuation of
the lymph, and its leflened tendency to.

coagulate, are connected in mott of thofe

cafes,
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attended with giddinefs and fhivering,

a-pain and ficknefs at his ftomach, and

with a full and. quick pulfe: the blood

was found to remain fluid for ten minutes,.

and then jellied, but no fize appeared.

EXPERIMENT XXIXi

In another perfon, who was bled mere-
ly for a drowfinefs, and becaufe he way’
accuftomed to. that evacuation in. the
Spring, I found the blood remain feven:

minutes without coagulating, and yetit.

was without any fize.

Now, fince in-thefe cafes the bloed re-
mained fo long fluid, and yet the red par-
ticles did not fubfide, or no fize appear-:
ed, I fhould conclude, that only the dif-
pofition of the lymph to coagulate was

Jeflcned, without its being thinned. And
from
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from the laft cafe we may likewife con-
clude, that although the times, at which
the bloed taken from perfonsin health be-
gins to coagulate, be allowed to be about
three minutes and an half, as I have found
from repeated obfervations, yet there may
be fome variety in this refpeét; for a ple-
thora and other circumftances may make
it later in coagulating in fome cafes,
even where the patient is otherwile in
perfect health..

- We have obferved before, thiat the fize-
s fometimes very firm, and at other times.
fpongy and cellular; thefe differences in
its denfity are, I fulpe&, in proportion to-
the degree of attenuation and leflfened dif
pofition of the blood to coagulate; for as
the coagulation' begins on the furface,
and forms there a film which: attraéts the:
reft of the lymph, the more that lymphis.

' | attenuated.
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attenuated, and the flower it coagulates;.
the more will the film be able to {eparate
it from the red globules, and from the
ferum - thence perhaps it is, that when the
blood, befides being very thin, likewiie
jellies flowly, we fometimes fee almoft
the whole coagulable lymph collected at
the top, forming a firm cruft, which be-
ing free from the ferum, as well as from
the globules, contra&ts the furface into '
a hollow form. But when the blood
has its difpofition to coeagulate lefs di-
minifhed in proportion to the attenua-
tion, then, although the globules fub-
fide from. the furface, yetthe whole of the
lymph jellies fo foon after the coagulation |
begins, that there is not time for its be-
ing feparated from the ferum, of which it
therefore contains a confiderable quantity,

and is of courfe more fpongy and. cellu-

lar..
NorT-
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NOTWITHSTANDING bleeding does 1n
general weaken the action of the vefiels,
increafe the difpofition of the blood to coa-
'gulate, and even thicken the lymph; yet
it may happen, that, in the ordinary quan-
til_:y_ in which blood is taken away, none
of thefe effects fhall be produced; of
this the following cafe fecems to be an
inftance.

EXPERIMEN-T XXX,

A woman in the feventh month of her
pregnancy was bled for a violent pain in
her fide, attended with a cough ; the quan-
tity taken away was eight ounces, which
was received into four cups; and as the
arifice was fmall, about ten minutes were
fpent in the bleeding, On attending to

the
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the different cups, I could obferve no dif- |

ference in the periods at which the coagu-

lation commenced, and finithed in-each,

W

allowance being made for the time the

blood began to run into each. In eve-

ry one of thefe cups the blood was com-
pletely jellied in about twenty minutes,
and each had a cruft or fize nearly of the
fame thicknefs. So that the bleeding
feemed not to have produced any change
in the ftrength of the patient’s vefltls,
nor was her pain {énfibly abated by it.
She was therefore defired to live low, to
confine herfelf to a vegetable diet, and to
‘take a fcruple of nitre every three hours in
a draught of 'the decoltum peilorale; and if
her pain and cough were not abated in a
day or two, The was directed to repeat the
bleeding. As clofe attendance was not
required, I did not vifit her till four days

| after,
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ving {fubfided to the bottom in the form
of a powder. She died three days after,
and, upon opening her, we found the blood
had coagulated in her veffels after death,
and that a tough white polypus was form-
ed in each auricle of the heart, one of

which I have now bye me. I examined
the blood taken away before fhe died, and
found, on expofing it properly to heat,
that it did not coagulate {ooner than fe-
r1m commonly does, nor under 160°; fo
that it is probable, that, at the time fhe was
bled, her blood either was without the coa-

aulable lymph, or its properties were
changed.

AFTER a blow or contufion, the blood

now and then burfts from the veflels into
the cellular membrane, fometimes form-

ing an ecchymofis, and fometimes a tu-

mor,
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Of the white Serum of the blogd.

HE /ferum of human blood is natu-

rally tranfparent, and a little yel-
Jlowith, but 1t 1s frequently found to have
the appearance of whey, and fometimes tg-
have white ftreaks {fwimming on its fur-.
face like a cream, and now and then to be:
as white as milk, whilft the coagulum is as.
red as ufual. In all thefe three cafes of
whitenefs, I have examined it in a2 mij-
crofcope with a pretty large magnifier, and
have found it to contain a number of very
{mall globules, although naturally, when,
tranipa-
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ftance *, in Morgagni two-, in the
Philofophical Tranfactions fome inftan-
ces }, in Sckenckius’s Obfervations two
cafes are related from other authors|. I
have likewife heard of the fame appear-
ance having been obferved by the learned
Sir John Pringle, Dr. Pitcairn, Dr. Hun-
ter, Dr. Watfon, DIr. Bromfield, and
Dr. Garththore, And other inftances
have lately occurred to perfons of my ac-
quaintance, who have favoured me with

a fhort account of them.

Mr. French, apothecary in St. Al-
ban-Street, having informed me, that he
had fome blood bye him, taken from a

* Tulp. Ob.' L. 1. cap. 58,
1 Morgagni, Ep. x11x, Art. 22.
1 Philofoph. Tranfa&. N° 1cc, and 442.
| Sckenckij Obf, lib. .
woman
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« thelefs, it was thought proper to take
<« fixteen ounces of blood from his arm,
¢« during which evacuation he _fainted,
<« but his bleeding at the nofe ftopt, That
< the ferum of this laft blood was likewife
¢ yvery white. ‘That on the 25th, in the
¢« morning, he again complained of a
« pain in his head, and about ten o’clock
< his nofe began to bleed again; but the
<« erum now appeared no whiter than
<« whey. That he continued to lofe blood
<« during moft part of the night, fo that
« it was fuppofed he could not lofe lefs
¢ than two or three pounds, theé ferum
« a1l this time being a little whitifh, but
« {o little, that the bottom of the vefiel
¢« in which it ftood could now be feen |
« through it: That his bleeding return.
« ed repeatedly till the third of Oc¢tober,
« when it entirely ftopt, the ferum having

““ become

i

|
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“ become more tranfparent towards the
% laft.”

- Mr. Eustace, apothecaty in Jermyn-
Street, {ent me a phial of white /zrum from
one of his patients, by trade a butcher.
% This man,” he told me, * was tall, of
< a ftrong make, a hard drinker, fubjeé
““ to puke every morning, took little food,
“ {weated a good deal, but did not wafte
< in his fleh. He was bled for a flight
¢ aftbma to which he was fubje@, and of
“ which he had always been relieved by
““ bleeding.  In other refpets he was in a
“ pood ftate of health, {o as to follow his

¢ bufinefs without much inconvenience.”

Besipes thefe cafes, my friend Mr.
Lambert, furgeon at” Newcaftle upon
I'yne, told me, ¢ that he had a patienc

M “ fome
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¢ fome years ago with a violent rheuma-

¢ tic pain 1n his hip, whom he was obli-

i

|

“ ged to bleed thrice, and every time his |

s ferum was as white as milk, but the coa-

«¢ gulum of its natural colour. This gentle-
¢¢ man,” Mr. Lambert adds, ¢ was a free |

¢ liver, of a full make, but rather muf-
¢ cular than corpulent, and remarkable

< for being a great walker.”

WueN 1 firft {aw this unufual colour of

the ferum, 1 was inclined to adopt the

explain it by the patient’s being bled foon
after a meal, or before the chyle was con-

verted into blood. But afterwards, on |

confidering the cafes above related, I

|
|
|
|
|
i
|

|
|
|
opinion of thofe who have attempted to

found this could by no means be the caufe,

as none of thefe patients had taken a fuf-

ficient quantity of food to occafion this
appear-
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appearance; on the contrary, molt of
' them had a bad appetite, and had taken
' remarkably little food, and were {ubjeét
' to vomitings. I therefore concluded it
' was owing to fomething elfe, and what
' confirmed me 1n this opinion, was an ob-
fervation I had repeatedly made in diffect-
ing geefe, whofe feram1 had frequently feen

white, whilft their chyle was tranfparent ;

although they had been killed only three

or four hours after eating. And as the

whitenefs, in all the cafes that I examined,

was owing to a quantity of {mall globules

kke thofe of milk (which are known to be

oily) I concluded that thefe in the human

Jerum, when white, were fo too, and re-
collecting to have read fomewhere of an

experiment b}r which butter had been got

from fuch human ferum, 1 tried, by agi-

tating {fome of it a litdle diluted, to fepa-

M 2 rate
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rate its oil, or to churn it, but without
fuccefs. 1 then infpiffated fome of it to
drynefs, and compared it with the natural
Jerum of human blood prepared in the
fame way, and found it lefs tenacious,
and much more inflammable ; and when
thus dried, 1ts oil oozed out fo much as
to make the paper in which it was kept
greafy. Another portion of this white
Jerum being kept fome days, putrefied, -
and when putrid, it jellied as milk does
when become four but it differed from
milk, in being extremely feetid. |

Now, as the white globules appear
from thefe experiments to be of an oily
nature, and as it is improbable, from thele
patients having taken little food, and
from the tranfparency of the chyle in

birds, that this whitenefs of the ferum
fhould
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 fhould be owing to unaffimulated chyle,
accumulated in the blood-vefiels; we
i_muf’c therefore believe it to be owing to
fome other caufe. And as we know there
is a confiderable quantity of oil laid up in

the cellular fubftance of animals, which is

occafionally re-abforbed, is it not moft pro-

bable that this curious appearance was, in

the abovementioned cafes, owing to fuch

are-ablorption ?  And as all thefe patients:

had {fymptoms of a plethora, and were re-

heved either by fpontaneous hamorrhages,

or by blood-letting, is it not probable,

that, to whatever purpofe the oil is applied

in the body after it is re-abforbed from the

cellular membrane, in thele patients it

had been re-abforbed fafter than it was ap-

plied, and by that means was accumulated

n their blood-veffels. This conjeCture

feems to be confirmed, from confidering

M 3 that
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that in moft of thefe cafes the people were
inclined to corpulency, and that two of .‘
them laboured under a'[’coppage of a na-

tural evacuation *.

AnotHEer conclufion which thefe obfer-
vations lead us to, is this, that fince the
chyle of the birds which I diffetted was
not white, but tranfparent, at whatever
time after eating it was examined, it fol-

lows, that the fat (in thefe animals at leaft)
1is not merely the oily part of the chyle or

F

* Although it appears probable that the white-
nefs of the ferum in the abovementioned cafes was.
not owing to the chyle, yet I would not conclude
that the chyle does not in the human fubject occa-
fionally colour the ferum. We frequently obferve.
the ferum of fuch people as are bled a few hours af-
ser 2 meal, a litcle turbid, like whey, which T be-
lieve may be owing to the chyle. But if the milk-
Jike ferum was occafioned by a full meal, it is like-

ly v.'.e fhould oftener fee it than we do.

..',f ' oﬁ .

¥
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' of the food; but is a new fubftance, or
a new combination of the principles or
elements, which is made probably in the
fecretory organs of the adipofe membrane:
 the form of oil being made ufe of by Na-
ture in preference to any other for the nu-
tritious {ubftance of the body, from its
being the leaft liable to putrefa&tion, and
from its containing the greateft quantity
of nourifthment in the leaft bulk. This
circumftance was clearly proved by my
valuable and ingenious friend the late Dz
Stark, who, in a courfe of curious expe-
riments; made by weighing himfelf after
living for fome time on different forts of
food, diucovered that a lefs quantity of |
fuet was {ufficient to make up for the wafte
of his body, than of any other fort of or-
dinary food; and that, when compared
| | with
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wich the lean part of meat, its nutritive

power was, at leaft, as three to one.

I mavy here add another circumftance
that occurred to me when I fir{t thought
on this fubject, which is, that fince we
believe the oil, or animal fat, is re-abforbed
from the adipofe membrane to ferve for
nourithment to the body; and as fome of

the patients (whofe cafes have been related.
above) could not take food, the re-ablorp-

tion therefore of this oil might not be fo:

much the caufe, as the effeéts of the dif~

order under which they then laboured : or,
in other words, that upon fome dcfelt in

the digeftive organs, the powers of nature

drew from their magazines of oil in the adi-

pofe membrane, a fupply of that fluid then: |

perhaps neceffary for the ufe of the body. .

In order to clear up this point, I thought
it

—
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it would be a fatisfattory experiment, to
- compare the ferum of the blood of animals
at different periods after feeding them.
For, if the re-abforption of the oil was
merely to make up for the want of other
food, or, if the ferum was white merely
from a greater quantity of oil being taken
up in order to fupply the wants of the
body, then the ferum ought to be whiteft in
the animals kept longeft without food, o
whofe body was moft in want. And as I
had found that geefe had very commonly
this white ferum, though their chyle was
tranfparent, I chofe to make the experi-
ment on them. I therefore took two of
them that were very hungry, and feeding
both of them with oats, one I killed four
hours after, when I knew a part of the
oats were undigefted; and upon examin-
ing the blood, I found the ferum whitith,

and
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and full of {mall globules; on its being
fuffered to ftand a little time, the white
part afcended to the furface like a cream. |
The other was killed forty-cight hours af-
ter eating, when its ftomach was found

empty, and the ferum of its blood quite
tranfparent, and without any cream rifing
to the furface, or any appearance of {mall |
globules, when examined with the microf- ;
cope. Now, this experiment feemed to
me decifive, and to point out clearly, that
the whitenefs of the ferum was not occa-
fioned merely by the body being. in want
of food, and therefore, drawing the oiI;
from its magazines; becaufe here the ani-
mal moft in want of food had its ferum leaft
white; but was occafioned by the fat’s be-
ing re-abforbed fafter than it was ufed (from.
its place being fupplied by the frefh rch],rlei-};_j
and thence was accumulated in the blood-"

veflels,
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o 'Waen T heard this, I made:inqui=

ries: ‘of | fome of his pupils; ‘whosk
found had taken notes at his leCtures, and:

mined to let him know, that my omitting
to mention his name on that occafion was -3
entirely owing to my ignorance of his '
claim. ' This I was ‘the more defirous of
‘doing, from having heard that he had ex-"
claimed againft me with fome acrimony, :
on the fuppofition that I had got the hint
“from him, and was confcious of ity which .
being’ far from the truth, I determined ta
fhiew him in what manner I had really made -
the obfervarion, and thereby ftop his excla-
‘mations. T determined likewife to fhew
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tunity of ftating the manner of my mak- |
ing the obfervation, and at the fame time !
of letting you know, that fince I have
learnt that you likewife had made it, Tam
willing to do you juftice. The thought |
firft occurred to me in reading Mr. Chef~

ton’s Pathological Obfervations and In-
quiries, in which he gives a cafe of the =
emphyfema > this cafe is told in fuch arj
manner, that I think it is hardly poffible -
any unprejudiced perfon fhould read it
and not be convinced, as I was, that the g
caufe of the principal fymptoms was air
in the cavity of the cheft. Mr. Chefton:
himfelf, in relating that cafe, came as:
near making the obfervation as poffible, to
mifs i, and yet he did mifs it. From |
this hint I profecuted the fubje®, asis
mentioned in that paper; and before I
publithed it, I confulted every author I

could
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could eafily procure, who I thought was
likely to treat of the fubje®. And I cer~
tainly fhould have done juftice to.any that
L. found had anticipated me, and fhould
~not have avoided the opportunity of do-
‘ing you the fame juftice. But I knew
‘not, at the time of that publication, that
- you had ever given the leaft hint on that
fubject. About the middle of laft fume
‘mer I was told by a gentleman from Edin<
‘burgh of your. manner of treating me, at
'which T-was not a listle furprifed; as' 1 was
‘not confcious of having given you . the
leaft caufe of complaint. But having
Mince learnt, from other gentlemen who
Jattended your lectures before the time of
\my pubh[hmg that paper (and-who, at
'my requeft, confulted their notes), that
'you. had really mentioned it,. I cannot

_.H{)W
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now doubt that you had made the obfere
vation before me. At the fame ‘time T |
muft affure you, that to fuppme [ knew
it at the time of publithing that paper was

',
o
|
£
1

doing me injuftice. Your accufation, 1.
prefume, is founded on the fuppefition of
my having heard you deliver the obferva-,
tion at your lectures, when I had the plea-i
{fure of attending them. But I do aflure |
you, that if I ever heard the lealt hmme
on that fubjec, either from you, or frnm*J
any other perfon, I had not any remem-:
brance of it at the time I wrote that pa-

per. You are not, indeed, the only per—rﬂ

fon who, as I now find, has anticipated |

me : the author of the Monthly Rev:ew:i
for laft June ¥ fays, he had long had the f]

* Sce Monthly Review for June 1768, p. 445
of
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dame idea, and that he mentioned it in
' his account of Mr. Chefton’s book. But

5_0f this too I affure you I was ignorant,

' when I wrote my paper. What muft
- give farther conviétion to any unprejudiced
perfon of my ignorance of your having
' made the obfervation, is this: I firft men-
tioned it in a paper which I read to a pri-
vate fociety, in which were prefent many

gentlemen that had attended your letures,

and yet all thefe gentlemen exprefled
| them{elves pleafed with the oblervation,
;as new and interefting, and not one of
'them gave the leaft intimation of their
ihavmcr ever heard it before. And yet
qthofe gentlemen are as likely to remember
any obfervation which tends to the im-
provement of phyfic or furgery, as any I
know. I fhall mention their names, to
juftify my good opinion of them; Drs.
Stark,
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‘Stark, Parfons *, Saunders +, Pepys ¥, |
and Rufton §. The obfervation was like- |
wife mentioned in another fociety of young
gentlemen, and alfo in a'public hofpital,

o
1

where many, who had been your pupils,

il el - s

heard it, and yet no perfon ever told me

before I publifhed that paper (which was
almoft a twelvemonth after I had firft ii

el

mentioned the fubject), that you or any |

other perfon had -ever anticipated me.
However, this I relate only to thew I msi
ignorant at that time of your having made i
the obfervation. But now I know that

* Profeflor of anatomy at Chrift’s-Church, Ox- !
ford,

+ Phyfician to Guy’s hofpital.
1 Phyfician to the Middlefex Hofpital.

§ Some of thefe gentlemen attended Dr. Mon-

r0’s lectures about the fame time with myfelf, the
others fince,

o

you
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Dr. Monro being informed of thefe
proceedings, fent me his letter, dated June
the 8th, which he has fince printed in his
State of Fafs. But that letter appeared
‘fo confufed, that T knew not what to
make of it. Sometimes I thought it was
meant to prove that he had difcovered
thofe veflels, agreeably to his affertion
read before the Royal Society : but this 1
{oon after fufpected could not be the cafe,
becaufe, after relating all his fadts and
experiments, he concludes, sof that he
had difcovered them, 2uz only < that he
¢¢ had feen what he ftrongly fu/peiled to
¢ be lacteals in thofe animals” (wviz.
Birds *)=~-And, ¢ that (from preceding
¢ experiments) he was perf/uaded that Birds
¢ were provided with lacteal veflels, and

* State of Falls;, p. 21,

P 5 conie
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¢ confirmed in this ogpinicn, by having

““ injected them in one of the fame ovipa-

¢ rous clafs, the turtle *.”’—~-——0Or, in
other words, Dr. Monro claimed a difco-
very, by telling the Royal Society that he
had feen thofe veflels in Birds eight years
ago, which he now proves, by thewing he

had only fufpicions about them, and an

opinion that Birds had them, becaufe
Tgrtles had them.

A other times, I thought that poflibly,
after finding what his pupils teftified, he

might now be convinced he had impru-
dently claimed thofe difcoveries, and might
intend this as a fort of an acknowledgment

(tho’ an aukward one) of my being the firft
who had {een thofe veflels. But the vin-

ditive ftile of his letter convinced me it

* State of Falls, p. 21

was
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¢ as it appeared to me ;” and then I faid,

that ¢ it was he who began it, for, on

“ hearing that I had dicovered the
¢ Lymphatic Syftem in the three claffes
¢ of oviparous animals, he had fent a let-
¢ ter, which was read before the Royal
¢¢ Society, and was to be thewn to every
¢ body. In this letter he aflerted, that he
“ had difcovered the Lalteals in a turtle
¢ about four years ago, and in Birds and
“ Fith eight years ago; and that he
““ even mentioned thefe difcoveries to
¢ others.” ‘Thefe aflertions (I added)
were conftrued a claim to the difcoveries
I had made. With this letter I likewife
fent him a copy of mine, which had been
read before the Royal Society. By thefe
means Illchought I fhould either keep him
to the fubject in queftion, or, if he thould

again wander, the reader would be con-
vinced
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vinced 1t was not my fault, but his own,
that he now knew not what he had zben
afferted. |

THis letter, however, had no effett.
I therefore wrote to him again, hop-
ing he might now be convinced that
his claim was ill-founded, and might
therefore be induced to retract it, inftead
of obliging me to prove to the world its
invalidity. The following is a copy of
the letter which I fent him on that occa-
fion:

<1 B

IT is now above fix weeks fince I wrote |
to you, defiring an explanation of your§

letter of the 8th of June, As you have
not
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not given me that explanation, I have
now taken up the pen to inform you, that
agreeably to your own defire, and in or-
der to juftify my conduét towards you, I
am commenting upon that letter which

you fent me, My comment would be

more to the purpofe, were I always fure

I underftood you, but if that fatisfaction

fhould ftill be denied me, I muft proceed 3

as well as I can, and I muft fay, that if

I thould miftake your meaning, it will not

be wilfully, fince you might, by an an{wer,

have cleared up all ambiguity. 1 cannot

help regretting, that this difpute fhould

fubfift between us, both.on my own ac-

count, as I think it hard to have the
trouble of proving my right to difcoveries
which are certainly my own, particularly
~as it takes up that time which 1 hoped to
employ to a better purpofe; and I like-

wife

- | e
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w'iqfé 'regret it on yours, fince, in order to
-mfa'intain my right, I fhall be under the
n;éceﬂity of producing fome faéts and tef-
timonies, which, in my opinion, cannot
but lead to conclufions very unfavourable
to your reputation. And as I fhould be
forry that one of my firft attempts to lay
the foundation of my own charaéter,
fthould be attended with circumftances
which may hurt yours, and really wifh to
avold it; I therefore ftill hope that this
difpute may be fettled in a more eafy man-
ner. You muft, I think, be now convin-
ced, that in claiming thefe difcoveries
yoﬁ have injured me, and cannot be at a
lofs to know what might be expected from
you on fuch an occafion. But if, inftead
of doing me that juftice which might be
expected from a man of candour, you
treat this letter likewife with filence, then

juftice









168 APPENDIX x
to print the proofs I had colletted of his
not having anticipated me; and though
I had once intended to make fome re-
marks on his letter of the 8th of June, as
is mentioned above, yet I afterwards de=
termined to omit thefe, fince the teftimos-
nies of his pupils alone fufficiently proved
that he had no right to thofe difcoveries.:
By thefe means I reduced the publication
to half a fheet of paper: in which I firft
gave an account of his claim made, by fay-
ing < be bad feen thofe veffels EIGHT years
“ g9p;” then I mentioned, as arguments
acainft its validity, that I had myfelf heard
him fince that time declare; ¢ be could not
« find thofe wveffelsy” and that, befides, I
had a note taken at his leCtures by a
centleman within two years of his mak-
ing it, which contained a fimilar declara-
tion
1

|
A
i
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or non-exiftence, of the lacteals and lym-"

phatics 1n thefe animals; without men-
tioning the difpute between us, or any

opinion I had formed, that they might be

unprejudiced to either party, And that
fuch of thefe gentlemen as had taken notes
fent me excerpts from them, which, as I
had fufpected, agreed with what I had
myfelf heard the Profeflor fay upon that
fubject,

TxaT Dr.Haygarth, phyfician at Chef-
ter, had fent me the following paflage

from the notes which he had taken in

1764t

*“ Fowws, and fome fith (fays Dr. Mon«

“* ro) have not la&eal veflels that we can

“ fee; they have no conglobate glands in

‘ the

{

e e Bl Ten. il -
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s the mefentery ; perhaps they (the lac-
« teals) don’t run into each other, but in-
“ to red veins, and hence never are fo large

¢¢ a5 to become vifible.”

« Tuis note,” adds Dr. Haygarth,
¢ was taken in 1764, and if Dr. Monro
¢ had changed his fentiments on this fub-
“ ject in the year 1765, 1 fhould certain-
« ]y have taken notice of {o remarkable a

¢ circum{tance.”

TuaT, from Mr. Orred, furgeon at
" Chefter, who attended Dr. Monro’s lec-
gures during the winter 1765-6, I had
learnt, that Dr. Monro, when he [poke
of the anatomy of a cock, declared: ¢ he
¢ never faw, or obferved any glandule

% vage, or lacteals, but had feen lympha-
QZ :'l tics
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¢ under the clafs of Mammalia * : how far
« is their juft extent is not certain, but
¢« we have found them in fome amphibi-
¢ ous animals,, as in the turtle .

¢ I is faid that this {fyftem is wanting’
“ in oviparous animals; but this is’ not
« univerfally true; for we mentioned,
« that we found them in a turtle, and
¢ they would probably be found in other
s orders and genera, if properly examin-

* In the excerpt it is amphibia ; but it isevident
‘from the fenfe, and from comparing it with' the
other notes, that.it fhould be mammalia.

+ As to the lzdeals of the turtle, there is no
doubt but that Profeflor Monro and myfelf hav
both difcovered them. He in the fummer 1765 ;
1 before that time, viz. in the autumn 1763 ; when
I took a thort defcription of thofe veflels, which.is
publithed with my paper on the lymphatic {yfem
in birds, in the §8th volume of the Philofophical
Tranfations, -
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t ed. But admitting that they are not
¢ demonftrable there, it doth not follow
¢ that they are wanting, for, perhaps,

¢ they may run only a little way, and ter-
¢¢ minate 1n red veins.”,

TuaT Dr. Maddocks, Phyfician to the
London Hofpital, had favoured me with
the following excerpt from notes which he

took at Dr. Monro’s le€tures, in the winter.
1765-6.

¢ L.ympHATICS are found in viviparous.:
¢ animals, and, therefore, I prefume, in
¢ the whale, which is of this kind. They

¢ are not to be found in oviparous ones,

il B

i
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¢ fithes, nor the ampbibia: this is the |

™ el

¢ common do&rine. I will not fay bow |
 far they may be found in fome birds, but 1 1,]

- - ll'Efl_
¢ have found them in fome of the ampht- =
¢ bious |
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& bious animals, as in the turtle, run-

« ning along the root of the mefentery.”

Tuat Mr. Hull, furgeon at Stevenage,.
had fent me the following excerpt from.

his notes, taken about four years ago.

¢ I never could, to this day (fays Dr.
¢« Monro) find a fingle branch of a latteal
¢ in the abdomen of fowls, nor any lacs
¢ teals, or glands of the conglobate kind
“ in the mefentery, notwithftanding 1 have:
¢ made experiments with that view very
¢ often. I kept fowls twenty-four hours
¢« without food, then fed them with bread
« foaked in.milk, and tinged it by turns
« with blue, madder, and faffron, and
¢ afterwards opened them at feveral dif-
¢ ferent times, in order to difcover the
¢ latteals, but all without: fuccels. = Yet,

h 2 ¢ perhaps,
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¢ perhaps, the lacteals may be in fowls,
¢ tho’ not demontftrable.”” This, adds Mr..
Hull, T will anfwer for being verbatim, or
hearly {o, as Dr. Monro delivered it in the

anatomical hall, at Edinburgh, on the .-

13th of February, 1765 *,

Tuese paffages, I added, were fuffi-
ctent to thew how little right Dr. Monru

had to thefe difcoveries, Befides, I faid
it'was a ftrong argument againft him, that

in the letter I had received (which he has

printed in his State of Fadts, p. 8.) he
could not, after relating all his experi-
ments and obfervations, conclude he had

* If the reader will take the trouble of compa-
ring this note with Dr. Monro’s own account of his
experiments (State of Fa&s, p. 12.) he will be
convinced how accurately this gentleman muft hava
taken notes.

really.
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thofe vefiels before I did, agreeably to his
affertion read before the Royal Society,
and fince repeated in his State of Fadts.

Tur half-fheet of paper, consaining
thefe arguments and teftimonies againft
Dr. Monro, was printed Dec. 1. 1769,
and was given to fuch gentlemen of my
acquaintance as had heard of his claim,
and a copy of it was {fent to the Doctor,
Upon receiving which, he publithed his -
State of Falts; but, what is fingular, he .
-has attempted his juftification without tak-
ing proper notice of thefe teftimonies .
againft him; as if he could be juftified
whillt they remain unanfwered. And in
this State of Faéts, in fpite of thofe tefti-
‘monies, he repeats to us, ¢ that long be-
< fore 1762, he obferved blueifh veffels in

“the
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« the mefentery (of birds) which he judr-
““ed to belatteals, and bad mentioncd as
¢ [dch"in “his' leGures *.” ' And “apaih
« that about the years 1759-60, he had
¢ feen collapfed blueith veffels, which he

“ concluded lalteals, &c. -+ What fhall
we fay of this?

Nav, Dr. Monro has, upon this occa-
fion, even ventured another affertion,
viz. ¢ that the notes of his pupils taken for
‘¢ three years before 1762, will be found to
‘¢ prove, that he then taught the diret con-
¢ trary” of what I have brought thefe tefti-
monies to prove he has fince taught .

Now, furely thisis very improbable, and Dr,

* State of FaQls, p. 4.
+ 1bid. p. z7.
1t 1bid. p. 26, in the note.
Monro
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Monro fhould have adduced fome tefti- |

monies to prove it. But {uppofing it were:
true, it would lead to a conclufion unfa-

vourable to him. It would fhew, that he:
muft have mifled either the one fet of

,_gentlemen or the other ;—for he fays he Ij
told the firt he had feen the la&eals —

the laft prove he has fince taught them
that he never could fee thofe veflels.

Tue reader, I fancy, by this time thinks

with me, that Profeflor Monro’s claim

deferves no more of our attention. But,

as he has printed fome excerpts from his

own book of notes, with the parade of

having them authenticated, as if they con-

tained the difcovery, notwithftanding the’

above-mentioned.proofs of his having ac.

knowledged repeatedly fince he wrote '.;

them,

. |

il
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from the diffe@ion of a fkate on April

24, 1760, he has faid, ¢« He had difco-
« vered a whole fyftem of lacteals and

< lymphatic veflels running towards the
¢ heart, on the left of, and above the vena

< portarum, and from thefe the auricle of -

<« the heart was blown up. They are pro-
« portionally larger, but have fewer valves
¢ than in man *2 Now, I will take up-
on me to fay, there is nothing in this note
which proves whether he had inflated a
lacteal or a vein, For what he {ays
of the fituation of the veflels, and of his
blowing up the heart, is equivocal :
the only part of the note which ap-
pears to chara&erife the lacteals, is in
reality a miftake; that is, where he fays

they bave valves. But the lacteals on the

* Sec State of Falls, p. 12e
mefentery

My e
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mefentery of a fkate have no valves, and
injections pafs readily from the large to the
fmaller branches. And what is even more
to the purpofe, although it appears, from
his calling what he faw Jafteals and lywm-
phatics, that he had at that time fome
fufpicions about them. Yet I am per-
fuaded he has fince changed his opinion
and this I think is evident, even from the
manner in which he {peaks of his experi-
ments made the year after. For, fays he,
¢¢ T have diffe¢ted this year (1761, in fum-
¢ mer) eight fkates, and about a like
¢« number of cods and codlings, but with-
“ out being able to ﬂbfervé by diffection,,
¢ or to inflate any like to lacteal or lym-
¢« phatic glands—1 find indeed (he adds),
¢ that blowing backwards in the meferaic
¢ veins, the inteftines and the cellular fub-
« ftance between their éoats are inflated ; h

R 2 « but
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¢ but this 1s no direét proof 'of branches
“ of red veins abforbing, as thefe veins
“ may be burft, or the air' may have firft
‘‘entered the arteries *.* ' Now, ' thi$
furely is not the language of a man who
had fcen the lateals, but of one that was
feeking for them. Had he found them,
he certainly would have mentioned it in
this note, but he avoids the fubje& en-
tirely, and only fays he could not find the
glands, thereby leaving us to fuppofe that
thefe diffections were made for the glands
only, after having difcovered the wveffels:
‘which is highly improbable, fince, by his
own confeflion +, he did not injeét the vei-
fels, which he knows well enough is the
beft way of determining whether the
glands exift or not; and one experiment in

* State of Fadls, p. 12z.
t See his claim above, p. 151.

ra_'-""" this






186 ABPENDIX

of abforption for them, as he feems to
have done by blowing into thefe veins.
Nay, I will go farther, and will take upon
me to fay, that it is probable he was in
thefe laft diffeGtions convinced he had
been miftaken in what he took the year
before for lacteals and lymphatics. This
1 think evident, both from the notes

above-mentioned, and from his manner of |
treating the fubject fince that time. For,
if he thought he had feen thofe vefiels, he
would doubtlefs have ufed this difcovery
as an argument againft abforption by the

common veins, as he has fince ufed that:

-1n the turtle. But it appears, from the

notes of his pupils *, and even from his.
own account of thofe arguments +, that.

* See his pupils notes above; p. 170, &c..
+ Sce State of Fais, p. 16. - -
he
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he has not done fo. And again, had he
thought he had difcovered thofe vefiels,
he would not have acknowledged in his
lettures fince that time,that they were
not yet known to exift *. He has there-
fore aggravated the impropriety of his
conduét in claiming thefe difcoveries, by
the difingenuity of {fending fuch notes-as
proofs of his. claim.

Anp laftly, as to the laCteals in éirds,,
he tells us, ¢ that, in 1458, he remarked:
¢« a veflel making an arch on the mefen-.
¢ tery of a.cock, which at firft he believ--
« ed to be a trunk receiving the latteals,.
“ but not being able to inject it on trial,
« he conjetured to be rather a nerve.”

And afterwards, in April 1759, * he ob--

¢ ferved in a cock what looked like lac-.

* See the notes of his pupils above, p. 170,

< teal
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* teal veflels collapfed, of a blueifh colour,

¢ which feemed to terminate at the back~

¢ bone, &c.—Thefe he thewed to the ftu-
“ dents.” And again, after relating the
manner of making his experiments upon
no lefs than twelve cocks *, he tells us, that
““in 1761 he obferved, in the interftices
“¢ of the great arches of the red mefenteric
“veficls, a pellucid net-work, fome part
“ of which feems to be compofed of
¢¢ branches. {fent from a large nerve, run-
“ ning parallel with the inteftines, and
¢ pearer to them than where the trunk of
“ the mefenteric artery fends off its large
« branches; but although (fays he) I

¢ fufpeit firongly there are here too nume-.

« rous laéteals, and I even obferve very
¢ {mall knots, which I take to be analo-

* The cxperiments were made by feeding thefe
birds with oatmeal and madder, oatmeal and rhu-

barb, &c. Sce State of IFaélls, p. 12,

« gous-
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“ gous to our mefenteric glands, yet I
< have not obferved the above-mentioned
«« kinds of food to make any odds in their
«« gppearance *, &c.” And again, after a
variety of other experiments, he fays, < he
« could not obferve more than above-
¢ defcribed.” Now, what is there in thefe
notes that can entitle him to the difcovery
of the la&eals in birds?—Can his {feeing a
blue plexus on the mefentéry, which at
firlt indeed he fufpefted to be lymphatic,
but afterwards to be rervous, and a part
of which, he acknowledges, was in his laft
experiments found to be made of nerves,
entitle him to it ? or can his difcovery of
thefe fmall knots, which he takes to be ana-
logous to our glands, entitlehimtoit? Cer-
tainly not. Birds have no lymphatic glands
on their mefenteries, as I have thewn+. Is

® State of Falls, p. 12.

+ Philofoph. Tranfatt. vol, lviii. art. 34.
i A
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it not therefore plain, from thefe notes
themfelves, that he had not difcovered the
ladteals in birds ¢ Has he not repeatedly
fince that time acknowledged this in his
leCtures *?  What fhall we fay then to

his afferting that he had feen them eight -

years ago, and his laying before a refpec-
table Society, and defiring his brother to
propagate {fuch an affertion? Or what
fhall we fay to his perfifting in it, or
above all to his telling us, in his laft pub-
hcation (p. 26.) ¢ that in thefe notes the

“ reader will find the appearance of thefe

£ veliels after death really defcribed 2

AFTER

* See the notes of his ftudents above, p. 170.

+ Let me beg of the reader again to examine
thele notes, and then judge of the propriety of Dr.
Monro’s aflirming they really contain a defcription

of 9
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ArTER thefe notes follow {ome others,
to prove that he had argued in favour of
the probability of the exiftence of thofe
veflels in Birds and Fith; and a conclu-
fion that he had fuppofed frogs might have
them ; and his /u/picions that Birds might
have them—And his perfuafions that they

muft have them (not becaufe ke bad feen
them, but) becaufe turtles had them.

Which are nothing to the purpofe, and
ought never to have induced him to claim

the difcovery, or to fay he (actually) had
{een them. I cannot therefore think it

worth while to take any farther notice of

thefe conclufions.

It is indeed remarkable, that Dr. Mon-
ro could perfuade himfelf he had any ori-

of thofe veflels, when he has himfelf put it in the

power of the reader to obferve the contrary.
ginal
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ginal merit ever in entertaining fuch fu/~
picions and opinions. More than one wri-
ter had fufpected thofe animals had them,
and that they themfelves had feen fome-
thing like them ; for a proof of which the
reader need look no farther than Dr, Hal--
ler’s Elem. Phyf. * But, as thofe writers
had given no proofs of their having difco-
vered them, their fufpicions and opinions
paft for nothing,

Proressor Monro, not fatisfied with
claiming thefe difcoveries, has even gone
farther; he has intimated, in fome parts
of his book, that I might have learnt
them, or a part of them, from him. As
in page 4, where he fpeaks of my «giving
€ an account of thefe vefiels entirely as

® Lib. ii. Se&. 3. & Lib. xxiv. Sed, z,
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