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Experzmenr.r on_the Blood, with fome Re~
marks on its Morbid Appearances.

Read June 14 & 21, S the following Experiments

Az are made on a fubject generally
thuughtlmpmtant, and as the inferences which 1 have
ventured to draw from them feem to explain fome
appearances in difeafes, they will not, 1 flatter my
felf, be thought altogether un.wnrthy the attention
of this leagned Society.

“When frefh - blood is received into a bafon, and
{uffered to reft, in a few minutes it jellies, or coa-
gulates, and foon after {eparates into two parts, dif=
tinguithed by the names of craffamentum and ferum.,
Thefe two parts differ in their proportions in'dif-
ferent cunfhtununs in a ﬁmng perfon, the c¢raf~
fam.fﬂfum is in greater proportion to the ferum than
in a weak one; and the fame difference is found to
take place.in djfeafcs, thence is-deduced the gene-
ral conclufion, that the lefs the quantity of ferum
is in proportion to the craffamentum, bleeding, diluting
11 uors, and a low diet, are the more neceffary:

ﬂ: in fome dropfies and other difeafes where the
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Jerum is in a great, “and the craffamentum in a fmall
proportion, bleeding and diluting would be highly
improper. As it is therefore fuppofed ufeful to at-
tend to the proportions of thefe parts in many dif-
orders, and even to take indications of cure from
them, it has been an obje¢t with thefe who have
made experiments on the blood, to determine the
circumftances on which -its more perfet feparation
into thele two parts depends; it being obvious, that
till this be done, our inferences from their j:-'f-sj:»"o‘:‘-
- tions will be liable to confiderable fallacies. " Two of
the lateft writers on this fubject agree, that if the
blood, after being taken from a vein, be fet in 2
cold place, it will not eafily feparate, and that 2
moderate warmth'is neceffary: this ' fact that is
‘evinced by daily experience: /They | likewife fay,
that the heat fhould be lefs thaii’ ¢hat 6f: the aninval,
or than ¢8° of Fahrenheit's thermometer;  and lihﬁt
if frefh bl-::crd be received into a cup, 'and"that ‘cup
put into water. heated 'to 98 °, it will not fcpar'atc*
nay, they even fay, that it will not coagulate ;' but

1hxs, Iam perfuaded fmm ﬁxpcntm:nts, tsﬁill-ﬁ&urf?,edt
fu 1 OF DIl

ExPERrMEHT-I :Q_hﬂ
A tin-veffel' containing ‘water, was plactﬂ upon 'a
lamp which kept the water in a'heat that 'vari bﬁ'-
tween 100 and rog degrées. Tn this” water was
placed a phial, containing blood that 'inftant taken
from the arm of a perfﬂn in health; the phial was
previoufly warmed, then filled, ‘and <corked to' €x-
clude air. In the fame water ‘was placed a'tea-cup
half full of bimd jﬂﬁ: takeﬂ from tl:rE fa’me pe’ftﬂfﬂﬁ d;
g a
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a third portion of the bloed was then received from
the fame 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
fhould neither have coagulated, nor feparated, when
‘that in the bafon began to feparate; but, on the con-
trary, they were all three found to coagulate nearly
-in the fame time; and thofe in the warm water, not
only did feparate as well as the- other, .but even .
fooner. ' |

ExperimeEnT I

The fame experiment was repeated on the blood
of a perfon that laboured under the acute rheuma-
tifm, whilft the heat of the atmofphere wasno higher
~ than 535°, and that of the warm water was 108°; and
the rcfult of this experiment was not only a con-
firmation of what was obferved in the firft, but it
even fhewed, that, that degree of heat was fo far
from leﬁ'enmg, that it increafed . the difpofition to -
coagulate ; for the blood in the cup and in the phial
was not only coagulated, but the feparation was much
-advanced before 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 ftands is nearer
4o the animal heat, or 98°; or greater in that heat
than in any of a fefs degree. And 1 am confirmed
in this inference by experiments bereafter to be re-
lated, where the blood in the living animal whilit
at reft was found both to coagulate and to feparate.

"It is well known, that the crafamentum confifts of
two parts, of which one gives it folidity, and i E by
: me
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fome called the fibrous part of the blood, or the
gluten, but by others with more propriety termed
the coagulable lymph; and of another, which gives
the red colour -to the blood, and is called the red
globules. Thefe two parts can be feparated by
wathing the craffamentum in water, the red particles
difiolving in the water, whilft the coagulable lymph
remains folid. That it is the coagulable lymph
which by its becoming folid gives firmnefs to the
craflamentum, is proved by agitating frefh blood with
a ftick, fo as to colle& this coagulable lymph on
the ftick, in which cafe the reft of the blood remains
fluid *,

The furface of the c¢raffamentum, when not
covered with a cruft, isin general of a more florid
red than the blood was when firft taken from the
vein, whilft its bottom is of a dark colour, or blackifh.
This floridnefs of the furface is juftly attributed by
fome of the more accurate obfervers to the air, with
which itis in conta&; for, if the craffamentum be in-
verted, the colours are changed, at leaft that which
is now become the upper furface affumes a more florid
rednefs. This difference of colour, others have endea-
voured to explain from the different proportions 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 fubftance that is likewife coagulable.
But in thefe papers, by the lymph, is always meant that part of
the blood which jellies, or becomes folid fpontaneouflly 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 ito: the
air, and coagulating when expofed to heat, or when mixed ,jvith
ardent fpirits, or fome other chemical fubftances,  ° he

t
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the red particles, or globules as they are called, which,
fay they, being in greater proportion at the bottom
of the Crafflamentum, makes it appear black; but,
if inverted, the globules then fettle from the furface
which is now uppermoft,and that becomes redder. But
this I think is not probable; for the lymph in the
craffamentum is fo Ermly coagulated, as to make it
‘too denfe, to allow of bodies even heavier than
the red particles to gravitate through it ; for example
‘gold. ~ That air has the power of changing the co-
Jour of the blood, has been long known ; and the fol-
lowing experiment fhews it very fatisfattorily, and
.ha;jc}iy leaves room to refer the appearance to another
~caufe,

_.EXPERIMENT I11.

+» HMaving laid bare the jogular vein of a living rab-
bit, I tied it up in three places; then opening it be-
tween two of the ligatures, 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, -1 took
voff the ligature, which feparated the air from the
blood, and then gently mixed them, and I obferved
that the venous blood afflumed a more florid rednefs,
where in conta& with the air-bubbles, whilft at
other parts it remained of its natural colour.
' There is a difference between the arterial and ve-
-nous bloed in colour; the former is of a florid red
like the furface of the Craflamentum, the latter is
“dark or blacki(h like the bottom of the craflamen-
“tum. This change in its colour is produced on the
“blood as it paffes through the lungs, as we 'fee by
i .
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opening of living animals *; and 46 a fimilar change is
produced by air applied to blood out of therbody,
it is prefumed that the air in the lungs is the imme-
diate caufe of this change; but how w effects ir, is
not ‘yet determined. o 21 latdw
‘As the blood is changed to a more florid’ red in
paffing through the iungs or from the venous to the
“arterial fyftem, fo.it lofes that colour again in paffing
“from the artéries to the veins in the extreme parts,
e[‘pecmlfy when ‘the “perfon is in healths but -every
“now and thén we oblerve'the blood in thﬁ veins meore
florid than is ufeal, and it likewife frequently hap-
pens in blood-letting, that the blood which' comes
firft out is blackifh, but afterwards it becomes..more
florid : in thefe cafes, the arterial blood pafies into the
veins without: undergamg that change which is na-
tural to1t. ot o} ;
Some of the neutral falts have a fimilar 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 bloed: to nitre, which
they fuppofed was abforbed!from the air whilft in the
lungs. But'we know that'this is a mere fuppofition,
for air contains .no nitre. Indeed -pitre is far:from

% That . this change.is really produced in the ltlhga, T am
ptrfuaded from experiments, in. which I have diftinétly feen the
blood of a.more florid red in the left. auricle, than it was in she
.right.. But fome authors of the greateft ‘authority fay, that
the}r could not, obferve any fuch ﬁlﬂgmn;e in a great, pumber of
cxpenments whlch thn:y made but this Ifhuu!d attrihute to
their having been later in opening the left auricle after the . col=
‘lapfing of the:lungs.than-I.was; for it feems pmhabk, that
.whatever is the alteratien sproduced on the. blood in its t;ur.ula-

,tion through this, organ, after it is cujlapfgd tlm qh:p can-ﬁ.
nut take place

hcmg'
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being the only neutral falt which has'this effe&t on
the blood, almoft all the neutral falts have the fame.
In making fome experiments on this fubje, I
have obferved a much more remarkable effeét which
neutral falts have upon the blood ; and thatis, being
mixed with it when juft received from the vein, they
prevent its coagulation, or keep it fluid, and yet, upon
_adding water to the mixture, it then jellies or coagu-
Jates: thus, if fix ounces of human blood be re-
ceived 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, asit would
have done without the falt; and if to this mixture
about twice its quantity of water be added, in a few
minutes the whole will be jellied or coagulated, and
on fhaking the jelly, the coagulum will be broken,
and the part fo coagulated can be now feparated as
it falls to the bottom, and proves to be the lymph.
~ In thefe mixtures of the blood with neutral falts,
the red particles readily fubfide (efpecially if human
blood be ufed) and the furface of the mixture be-
comes clear and colourlefs; and being poured off from
the red part, it is found to contain the coagulable
lymph, which can be feparated by the addition of
water. |
- I have tried all the neutral falts, and have made
a table of their effects on the blood, but this table I
fhall not trouble the Society with at prefent: it may
be fufficient to obferve that in general they agree in
producing this change*. And it is lefs neceffary to

- * Tt may be neceffary to obferve here, that thofe made with
the volatile alkali, and with the earth of allum, are to be excepted.

B be
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be particular in giving a detail of their effects, from
our not knowing of any ufe this would be in me-
dicine, becaufe we muft not conclude that their ef-
fects in the body would be the fame as we fee they |
are out the body. Indeed, thefe experiments, as
well as many others, were not made f{o much with
aview of any immediate application to medicine, as
to determine the properties of the blood chemically =
for, having fet out with a perfuafion, that a more par-
ticular acquaintance with the properties of this fluid
was neceflary before we could arrive at the knowledge
of fome of the animal fun&ions, fuch as the manner in
which the bile and other fecreted fluids are formed, I
therefore determined to do my utmoft to throw fome
light on this fubjet. It was with this view that I
have made fome experinients even on living animals,
being convinced that fuch experiments could not
otherwife be made fatisfactorily.

When blood is thus kept fluid by neutral falts,
it {till retains its property of bcing coagulable by heat,
and by other fubftances as before, air excepted. This:
method of keeping the blood fluid may therefore be:
ufeful, by giving us an opportunity of making fome
cxpt:rumems on the blood, which we could not other=~
wife do, from its coagulating {o foon when l‘.ak.en fmm
the blood-veflels. i

This property of one of the neutral falts has been |
long known, amongft thofe who prepare blood for
food ; for it has long been a practice with fuch peo- |
ple, to receive blood into a veflel containing common
falt, and to agitate it as faft as it falls, by which °
means. the coagulation is prevented, and thc blood:
remains fo fluid as to pafs through a cloth, without =

leaving
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leaving ‘any coagulum behind:- by this means they
have an opportunity of mixing it with other fub-
ftances for the ufes of the kitchen,

Although the coagulable lymph fo readily be-
comes folid - when expofed to the air, yet whilft it
circulates (it is' far from being folid: it has indeed
been: fuppofed to be fbrous, even whilft moving
in the blood-veflels, but erroneoufly.

It is this coagulable lymph which forms the in-
flammatory cruft, or buff as it is called. It likewife
forms polypi of the heart, and fometimes fills up the
cavities of aneurifims, and plugs up the extremities
of divided arteries. It is fuppofed, by its becoming
folid in the body, to occafion obftrutions and inflam-
‘mations; and even mortifications, from the expofition
to cold, have been attributed to its coagulation. In a
word, this lymph is fuppofed to have fo great a thare
in the caufe of feveral difeafes, that it would be de-
fireable to afcertain what brings on that coagulation,
cither in the body or out of it.

The blood, when received into a bafon and fuf-
fered to reft in the common heat of the atmofphere,
very foon jellies or coagulates; the part which now
becomes folid is the coagulable lymph, as has been
thewn above. The circumftanices in which it now
differs from what it was in the veins, are thefe: it
is laid open to the air, to cold, and is at reft; for
‘whilft in the body, air is excluded, it is always of a
confiderable warmth, and is always in motion. The
-queftion is, to which of thefe circumftances its coa-
gulation whilft in the bafon is chiefly owing. This
‘queftion, I believe, cannot well be anfwered from

‘the experiments that have hitherto been made. It has
| B 2 | indeed



[Tz
indeed been faid, that the cold alone coagulated it ;
for, fay they, if you receive blood into a bafon, and
keep that bafon in warm water, and ftir the blood
well, it can be kept fluid. But in the experiments
from which this conclufion was made, I find there
has been a deception. In fthort I'have found thatit
coagulates as foon when kept warm, and when agi-
tated, as it does when fuffered to reft and to cook
As the fubje&t feemed to me of importance, I
have endeavoured to afcertain the circumftance to:
which this coagulation is owing, By feveral ex-
periments, in each of which the blood was generally
expofed to but one of the fufpected caufes ata time.
47, hus in order to fec whether the blood’s coagulation.

out of the body was owing to its being at n:ﬁ, L
made the following experiment.

ExprErIMENT IV.

Having laid bare the jugular vein of a living dog,
I made a ligature upon it in two places, fo that the:
blood was at reft between the ligatures; then cover= |
ing the vein with the ftkin, to. prevent its r:nuhng,
left it in this fituation. From feveral experiments.
made in this way, I found in general, .that after be- |
ing at reft for ten minutes, the blood continued fluid; |
nay, after being at reft ﬁ::r three hours and a quartcu,
above two thirds of it was ftill fluid, though it coa-
gulated afterwards. INow. the blood; when taken,
from a vein of the fame animal, was completely jel-
lied 1n about feven minutes, Thc coagulation there--
fore of the blood in the bafor, and of that. which is
merely at reft, are fo diffn:ren't, that reft alone can~
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not be fuppoled to be the caufe of the blood’s coa-
- gulation out of the body.

To fee the effe@s of cold on the blood, I made
this experiment, ~ ~

"ExperiMENT V.

I killed a rabbit, , and cut out one of its jugular
“veins immediately, proper ligatures being previoufly
made upon it ; I then threw the vein into a folu-
tion of fal ammoniac and fhow, in which the mer-
cury ftood at the 14th degree of Fahrenheit’s ther-
mometer. As foon as the blood was frozen I took
the vein out again, and put it into luke-warm water
till it thawed and became foft; I then opened the
vein, received the blood into a tea-cup, and ob-
ferved that it was perfetly fluid, and in a few mi-
nutes it jellied or coagulated as blood ufually does.
Now, as in this experiment the blood was frozen
and thawed again without being coagulated, it is e~
vident that the coagulation of the blood out of the:
body is not folely owing to cold, any more than it is.
to reft.
Next, to fee the effeCs of air upon: the blood, E
tried as follows..

ExperimMmeENnT VLI

Having laid bare the jugular vein of a living
rabbit, I tied it up.in three places, and then opened
it between: two of the ligatures and emptied: that part:
of its blood. [ next blew in: warm air into the
empty vein, and put another ligature upon-it,. and. Jet~

fing;
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t:ng it reft till I thought the air had ﬁcqu«:redthe: fame
degree of heat as the blood, I then removed the
intermediate ligature, and mixed the air with the
blood. The air immediately made the blood flotid,
where in contaét with it, as could be feen through
the coats of the vein. In a quarter of an hourI
opened the vein, and found the blood entirely co-
agulated: and as the blood could not in this time
have been completely coagulated by reft alone, the .
air was probably the caufe of its coagulation. rre

From comparing thefe experiments, may we not
now venture to conclude, that the air is a ftrong
coagulant of the blood, and that it is to this its
coagulation when taken from the veins is {:hleﬂy_
owing, and not to cold or to reft? . ,

It may not be improper to obferve here, that
there are none of the above related experiments I
have been obliged to repeat fo oftenas the 4th, which
was made with a view to determine whether the -
blood would coagulate by reft. In the firfk trial
which 1 made, 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 mdccd_ !
had been loft, but the greateft part was collefted in
the cup, and which afterwards coagulated as blood
commenly does when expofed to the air.. From
this experiment 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, 1 now find that thuugh -
2 the
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the whole of the blood is not congealed in this time
by reft alone, yet a part of it is.  Butas it would be
trefpafling too much on the Society’s time to relate
every experiment I have been obliged to make for
this purpofe, I thall only mention the general refult
‘of the whole.

After fixing 2 dog down to a table and tying up:
his _]ugulal veins, I have in general found, that on
opening the veins, at the end of ten minutes, the
blood was ftill entirely fluid, or without any appear-
ance of the coagulation’s beginning If opened at
the end of fifteen minutes, at firft ﬁfrht it appeared
quite fluid; but on a careful examination 1 have
found fﬂmetlmes one, and fometimes two or three
fmall particles about the fize of a pin’s head, which
are part of the blood coagulated. When opened
later than this period, a larger and larger coagulunz
was cobferved ; but {o very ﬂowly does this coagu-
lation prm:ead that in an experiment where I had
the curiofity to compare more exaétly 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; whillt the reft
of the blood, which was fluid, on being fuffered to
congeal, and then weighed, was found to weigh
eleven grains. I can advance nothing farther in this
part-of my fubjet with precifion. Nor can I pre-
tend exa&ly to determine the time at which all the:

* Ifaj?, in general, it was fluid at the end of ten minutes;:
but I mufl likewife mention that in one dog I found two very:
finall particles of beginning coagulation, even at this periods.

et in another I could not obferve any fuch appearance, evens
at the end of filteen minutes,
Blood!
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blood between the ligatures is coagulated.” I have
indeed opened fuch a vein at-the end of three days,
when I found a thin, white coagulum, ‘which was a
mere film; the _,/fm'm and red particles having difap-
peared. But the whole is undoubtedly congealed long
before this period. The mannerin which the blood
coagulates, when at reft in the body, has appeared
to me curious, and therefore I have taken the more
pains to difcover how it happens, efpcc:ally as it
may aflift us in judging whether or no it coagu-
lates in the heart, {o as to form thofe fubftances
called polypi. The abovementioned times will, I
believe, be found to be ‘thofe at which the blood
congeals in the veins of healthy -dogs: and as I
have found, by experiments, that the blood of a
dog and of the human fubjeét in health Jelllas out .
of the body nearly in the fame time, that -is, it
begins in three or four minutes, and is completed in
feven or eight; I thould therefore conclude that the
blood coagulates nearly at the fame period in the
veins of the human body. But it may be neceffary
to add here, that from experiments which I have
made, I have reafon to believe that the time at which
the blood coagulates, is different in different con-
ftitutions, and in different difeafes. =~ For though the
blood of a perfon 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 half, be- |
fore it was completely jellied.

As we {ee in the abuve related experlmﬂnts, that
the blood ccagulates in the body when fuffered to reft
for a little time, is it not probable that tis to this

caufe
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caufe its coagnlation in thofe true anenryfms, which
are attended with a pouch, are owing *? For in {uch
enlargements a part of the blood is without motion,
‘which will congeal when at reft, and in contaét 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 foa fecond layer
may be formed; and thence prabably is the origin of
thole laminated sbrombi met with in {fuch facks.

Likewife, to the blood being at reft, is probably
owing its coagulation in the large arteries which are
tied after amputation, 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 in-
deed be fuppofed owing to air; but, confidering the
manner in which arteries are tied whilft the blood
is flowing from them, it does not feem probable that
the air has any effet on what is above the ligature.

To the blood’s being without motion in the cavity
of the wferus, is its coagulation therein probably
owing ; hence the origin of thofe large clots which
we {ometimes obferve to come from this cavity, and
which, when they are more condenfed by the ouzing
~out of the ferum, and of the red particles, aflume
a fleth-like appearance, and have often been called
moles or falfe conceptions.

In Experiment the sth, we found that the blood
could be frozen and thawed again, without being
coagulated : this, likewife is an experiment which

* An inftance of which may be feen in the Mcdical Obf, and
Ing. vol. i. article xxvii, fig. iii.

C 1
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1 have repeated feveral times, that I might be fure
of the fa&t. I have alfo varied the experiment a

little, having fometimes put the vein into a phial -
of water, and froze the whole in a folution of fal
ammoniac in fnow; and fometimes I have put the
vein into the folution itfelf; and three or four timesI °

have put itinto oil, and then frozeit; but after all
thefe trials, the refult was found to be the fame. The
blood was always evidently fluid on being thawed,
and as evidently jellied when expofed to the air.
Thus far 1 have related fuch experiments as1 have
made, in order to difcover the caufes of the coagu=~
lation of the blood, out of the body. Next, if a-
greeable to this learned Society, I fhall lay before
them fome other experiments that 1 have made on
this fluid. | ' k9 hpai
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On the Degree of Heat which coagulates the
Lymph, and the Serum of the Blood ;5 with
an Enquiry into the Caufes of the inflam-
matory Crufl, or Size, as it isc alled.

Read Nov. 15, F N the preceding paper, befides men-
- 770, -
tioning fome circumftances which pro-

mote the feparation of the blood, and - which af--
fect its colour, I have enquired into the caufes to
which its coagulation when taken from the veins is
owing, and the manner in which it coagulates when
at reft in the body. T fhall now proceed to lay be-
fore this learned Society, an account of fome other
experiments which I have made upon this fluid.

Befides being coagulated when expofed to the air,
the coagulable lymph, as well as the ferum, is known
to be fixed by heat; bat the degree of heat has not,
I think, been détémined: Tt has been fuppofed to
require a degree of heat almoft equal to that which
cougulates the ferum* 3 but a much lefs is neceffary,
as will appear from the following experiments.

# Vide Traité du Coeur, T.ii. p. 93. Schwenk, Hemato-
‘log.l pe _1_33.

C2 Ex-
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ExperiMeENT VI

Having found, from a number of trials, that blood,
kept fluid by being mixed with neutral falts, had
its lymph coagulated by a heat of 125 ° of Fahren-
heit’s thermometer, I fuppofed that the degree ne-
ceflary for fixing it in its natural ftate could not be
very different from this. I therefore prepared a
lamp-furnace with a {fmall veflel of water upon it;
this water was heated to 125 °; and then laying bare
the jugular vein of a living dog, I tied it properly,
cut a piece of it out, and put it into 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 {ufficient to coa-
gulate the blood of adog. It may be necceflary
to obferve here, that the part coagulated was only
the lymph ; for the férum requires a much greater
heat to fix it, that is heat of 160 °, as will appear
hereafter.

ExperimenT VIL

The fame experiment was repeated in fuch a man-’
ner, that the heat was never higher than 120° and
an half; and 1 found, on .opening the vein at the end
of €leven minutes, that the lymph was entirely coa~
gulated, even in this heat.

ExperiMment IX.

I next repeated the experiment, fo that the heat

wat never higher ¢han 114° and was commonly at
that
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that degree during the eleven minutes, at the end
of which time 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 it ufually does.
Now as the blood, in the laft experiment but one, was
coagulated, when the heat had never rifen above
120° and an half; and in this experiment was fluid,
though it had been expofed to a heatof 114°; we -
may therefore conclude; that the coagulable lymph
in the blood of a dog, in health, isfixed in a degree
of heat between 114° and 120 % of Fahrenheit’s -
thermometer. .

As to the degree of heat -at which the lymph in -
human blood coagulates, I have not yet had an op-
tunity of trying it in a more fatisfactory way, than
with the mixture with Glauber’s falt, in which ftate
it coagulates at 125° As we find that the humaa
blood and that of a dog jelly nearly in the fame time,
when expofed to the air, 1 think it is probable, that
the precife degree of heat at which the lymph of the
human blood coagulates, isbetween 114 and 120° 1.
[ have thought of making the experiment on the um-
bilical cord of a recent placenta, which is the moft
likely way of coming at the truth.

The degree of heat, at which the forum- of the
blood (which fhould not be confounded with the
lymph) coagulates, is generally faid to be 150°; but
from the trials I have made, I am inclined to be-
leve it tequires a greater heat to fix it. My ex-
periments were made in the following manner.

Ex-
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ExperimenT X,

I took a wide-mouthed phla} containing f¢ f rum,
and placed a thermometer in it, and then put it intc
water which was kept warm b_v a lamp underneath
~and, in makicg this experiment with as much ac
curacy as I counld, Ifound the heat required was 160°
which is about forty degrees -more than is necefian
for the Luagulatmn of the lymph.

As the blood is cnagulable by hf:at, and as thl
heat of an animal body is increafed in fevers, it ha
‘been fuppofed that the blood l;mgllr. be coag;;}axcd br
-the animal heat, even whx,lﬂ it 1s circulating in, thi
blood-vefiels; but there is little foundation. for fucl
a fuppuﬁtinn, fince the animal heat is naturally only
98 or 100°, and in the moft ardent fever is not l'aiﬂ::
above 112°.

I fhall next proceed to enqurre into the fbfmanw
of the inflammatory cruft, ﬂrfzf, as itis called.

This remarkable appearance is frequently. mebwu{
in inflammatory diforders, and is formed by the coagu
Jable lymph’s being fixed, or coagulated, after the req
particles have fubfided. = It has indeed been fuppofec
to be formed from the ferym of the bIOOd. and ar
excellent writer on this fubje& feems in. dmlbt «
which it fhould be attributed. But that it is formeg
by the coagulable lymph alone, after the red par
ticles bave {ubfided, appears from the fﬂlfowmg
periments. .

ExrperiMmenT XL

In the month of June, when the thermometer
the fhade ftood .at 67 °, I bled a man who had I
' bour
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boured under a phthifis pulmonalis for fome months,
and at that time complained of a pain in his fide.
The blood, though it came out in a {mall flream,
yet flowed with fuch velocity, that it foon filled
the bafon.  After tying up his arm, I attended to the
blood, and obferved that the furface became tranf=
parent, and that the tranfparency gradually extended
deeper and deeper, the blood being ftill fluid. That
the coagulation firft began on the furface, where it was -
in conta&t with the air, and formed a thin pellicle ;
this I removed, and obferved it was foon fucceeded by
a fecond. 1T then took up a part of the clear liquor
with a wet tea-fpoon, and put it into a phial with an
equal quantity of water; a fecond portion I kept in the
tea-fpoon; and I found afterwards-that they both
jellied or coagulated, as did the furface of the crafa-
mentum, making a thick cruft. On prefling with my
finger that portion which was in the tea-fpoon, I
found it contained a little feram. _

~ From this experiment it is evident, that the fub-
ftanice which formed the fize was fluid after it was
taken from the vein, and coagulated when expofed
.to the air’; and as this is a property of the coagulable .
lymph alore, and not of the feram, there can be no
doubt that the cruft was formed of the former, and
not of the latter. |

. The following experiment, made on the blood,
zithuut expofingit to the air, likewife proves the fame
ﬂ,. | 1

|
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ExPERIMENT XII i

' Immediately after killing a dog, T tied up his ]ugular

- veins near the flernum, and hung his head over the |
. edge of the table, fo that the parts of the veins
- where the ligatures were might be higher than his |
head. I looked at the veins from time to time, and |
obferved that they became tranfparent at their up- |
permoft part, the red particles fubfiding. I then
made a ligature upon one vein, o as to divide the |
tranfparent from the red part of the ;bloed; and,
opening the vein, Ilet out the tranfparcnt patt,,whmh |
was ftill fluid, but coagulated foon after. .On. pref-
fing the ﬁ'ﬁﬂgi’d!ﬂm it was found ‘to contain a llrtic:
ferum. The other vein I did not open till after the
blood was congealed, and then I found the upper |
part of the coagulum whitith like the cruﬁ in pleun—
tic blood *.
It has been avery generally received, apmmn that
inflammation: thickens the blood, and makes it more
ready to coagulate. Nay, fome have gone (o far.as |
to fay, that in thofe .diforders where the inflamma-
tory .cruft is feen, .the blood is almoft coagulated

* This is not the only animal that Teemed to "be Jn-'haﬂ!th;
~whofe blood had a cruft; 1 have feen it in others: whenee 'l
at firft fufpetted that merely ‘keeping the blood fluid for a.little
‘time was fufficient, to produce . this appearance ; -but I altered
my opinion, on.feeing, that:in the greateft ‘number of animals
it did not occur.; nor-is it commonly met with in the hearts of
. thofe that die a violent death, though the blood remains longer
‘Aluid in fuch ccafes than it does .in the bafon where a fize

Ippﬁil‘.ﬁ.

EVER
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even before it is let out of the vein. Now I am
perfuaded from experiment, that the coutrary of
this is true ; or that inflammation, inftead of increa-
fing the difpofition of the blood to coagulate, really
Iel%ens it; and inftead of thickening the blood, really
thins it ; at leaft, that part which forms the cruit,
-viz. the coagulable lymph. '

~ In the firft place, that inflammation really leflens
the difpofition to coagulate, will appear evident to
every one who attends to the jellying of fuch blood
as has a cruft.  For in all thofe cafes the blood will
be found to be longer in congealing, than it is com-
monly. To this opinion, I was firft led by attend-
ing to the phthifical patient’s blood above-mentioned ;
but I have fince made a comparifon, which feems
to prove the fact. For, from a variety of experi-
ments made on the blood of perfons nearly in health,
er at leaft who had no inflammatory complaints,
. and no eruft on their blood, 1 found that the blood,
after being taken from a vein, began to jelly
‘in about three minutes ‘and an half. ‘The firft ap-
pearance of coagulation is a thin film on the fur-
- face near the air-bubbles, or near the edge of the
- bafon ; this film {preads over the furface, and thickens
gradually 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 gafthes are immediately filled
- up by the ferum, which now begins to feparate from
the craflamentum. But in thofe perfons whofe
blood has an inflammatory cruft, the coagulation is
much later ; and in general, I believe, is lateit in

D 1 thofe
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thofe cafes where the cruft is -tl_;icke£t; and vice ver/a.
The following experiments feem to prove this. .

ExperiMeNT XL & ool

e K £ =3 atids
I bled 2 woman who was feven months gone with
child, and the blood was received into a bafon. In five
minutes after the vein was opened, ‘a film firft ap-
peared ; but this {pread fo flowly, that in ten minutes
it did not cover the whole furface : in fifteen minutes
it had nearly fpread over the furface; butithe reft
of the blood was quite fluid, at leaft for fome depth,
and even in half an hour it was not fo firmly jellied
-as it was aftetwards. In this cafe there was a very

thick and ftrong cruft or fize. ¢ ¢ S Sy
. - z I | P I: | I.'l-r. . i ;.": :
. F r B L . - bp s e
ExpreriMENT XIVioi oo Los

R | |
) _‘ En |--I‘:l

 Having bled a perfon with-a violent rheumatic pain
'in. his breaft, the blood was received into three tea-
cups, and each of them had afterwards a cruft. Inthe
firft T obferved-the progrefs of the coagulation; as: fol-
lows. The beginning of the cua%;lkitiuu ‘was not
marked, but at the end of half an hourthe filmwas
"ot thicker than common writing~paper; and this be-
~ing removed, alittle of the clear lymph:wasitakenup
with a wet tea-fpoon, put intoa clean cup; and was
twenty minutes more in coagulating. Even atthe end
of an hour and an half, the whole of the blood was

not jellieds for at this time I removed the film'or pel-
licle, and took up a fecond portion of clear lymph with
a {poon, and put it into a tea-cup, where it jellied af-
' terwards ;
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terwards ; though this jelly was not indeed quite {o:
firm as the cmﬁammmm 1tfelf

.EXPERIMENT_XV;

A woman, with a flight inflammation in her throat,

had eight ounces of blood taken from her arm ; the

blood was received into a bafon, and the: bteedmg

finithed in four minutes and three quarters, when

a film was bcgun fo be formed near the air-bubbles;
in feven minutes a tranfparent fize appeared over a
confiderable part of the furface which was quite
fluid, whilft the reft of the blood was coagulating,

'_there being now a very diftin¢t red cruft over tha
reft of the furface. -
. Now, from comparing thefe experiments with what

has been obferved of the coagulation of the blood,
where there is no inflammatory cruft or fize, is it not
evldent that the blood remains longer fluid after be«

~ing expoﬁ:d to the air, and has lefs difpofition ‘to

coagulate, in thofe cafes where there is a fize, than
where there is none? for in thofe cafes where there
was none. it was found to coagulate completely 'in
feven minutes; but in one of the others, where the
fize was very thick, it was found not to coagulate
camp]etely in lefs than an hour and an half?

The effe& that inflammation has in leflening the
lymph’s dlfpoﬁtmn to coagulate, 1s likewife plam
from the following experiment; where the blood in
the heart of a dead animal feems t0 have cnagulated

very ﬂﬂwly

Dz ; EXPERI=
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ExperiMeENT XVIL

A dog was killed, eight hours after receiving
a large wound in his neck, The wound had
during this time inflamed confiderably. Upon open-
ing him pext morning, when he had been dead thir-
teen hours, a large whitith pelypus was found in the
right ventricle of his heart; under this was a little
blood ftill fluid, which being taken up with a tea-
{poon, was found to coagulate foon after being ex-
pofed to the air. T | .

It may be proper to obferve here, that in the hearts
of animals which had died without any inflammation,
I have found the blood entirely coagulated long be-
fore this time. And that from opening them at dif-
ferent times, I find it coagulates in their hearts after
death, in the fame gradual manner that it does in
their veins, when its motion is ftopt by ligatures ;
as related pag. 14. o .

In the next place, that the blood is really attenua-
ted in inflammatory diforders, where the whitith cruft
or fize appears, is probable from the following cir-
cumitances; firft, it even feems thinner to the eye;
2dly, the red particles, or globules fubfide fooner
in fuch blood, than in that of an animal in health ;
this feems proved by obferving that in the above-men-
tioned experiments, where the blood was at reft in,
the veins, it was not covered with a cruft, except in
one or two inftances, though in all thofe cafes- it -
remained longer fluid than the blood commonly
- does in a bafon where the cruft appears. And again,
the blood in the heart of an animal that dies a vio-

lent
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‘lent death, is not generally covered with a white
‘eruft, notwith{tanding it is fo late in being congealed,
“Thefe circumftances fhew, that fomething more
' than merely a leflened difpofition to coagulate is ne-
“ceffary for the forming of the cruft or fize. 3dly,
' 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 follow-
'ing experiments are a proof; but, before I relate them,
' 1et me obferve, that they were made with a view to
' difcover, whether that remarkable appearance, the
inflammatory cruft, could be owing to any other
 caufe than to the coagulable lymph’s being attenuated,
' and having its difpofition to coagulation leffened :
'and as the fame appearance might be fufpected to
" arife from an increafed f{pecific gravity in the red par-
ticles, or from the ferum alone being attenuated, I
" endeavoured to decide the queftion by the following
experiments.

ExpeERI M ENT XVIL

. Into a phial, marked A, I put an ounce of the
- ferum. of the blood of a perfon, whofe craffamentum
" had an inflammatory ‘cruft.

~ Into another, marked B, I poured an ounce of
‘the férum of a perfon whofe blood had no cruft;
'then to each of thefe, I added a tea-fpoonful of
| ferum, loaded with the red particles of a perfon
?j*Wh'cfe blood had no inflammatory cruft or fuf. In
I;alte'ndiqg to them, I could not obferve that the red
E‘;{ﬂrﬂclﬁﬁl fubfided'at all fooner in the Jferum ngltllg
LYY Q0
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blood that had’a cruft, than they did /in the fer
of that blood which had ‘no cruft. | Thenﬁ
g

mfﬂs where the mﬂammatnr}r cruft a'p'p'eéld's.; T;

T'o fee whether the fpecific gravity of the red glg
bules was increafed, 'I tried as folluws.. B

- i

"EXPERIMENT XVIII 13

I poured into a phial C a pﬂrtmn of the ﬁmp
of the bloed which had' no cruﬁ, and likewife i int¢
another D a fecond portion of the fame ﬁrﬂm., i
- then added to C a tea-fpoonful of thefame [ferum
loaded with red particles from the blood which bha
an inflammatory «cruft. ©~And into D I poured
tea-fpoonful ‘of the fame ferum, loaded with th
globules of blood which had ne cruft.  In viewing
thefe, I could not obferve that the globules of th
blood which had an inflammatory cruft f{ubfided a
all fooner than thofe of the blood which had none
thence I am inclined to conclude, that the fpecifi
gravity of the red particles, ror: globules as they ar
called, is not increafed in thofe cafes where the cruf
-‘appears.” And, therefore, fince that inflammator
cruft or fize, feems neither owing to the ferum’s be
ing attenuated, nor to an increafed {pecific’ gravity i
the red particles, it is probably intirely .owing: to
change in the coagulable lymph.. And, what feem
farther to confirm this inference, in none of thef
experiments did the red particles fubfide from. th
furface of the ferum in 20 minutes, though wher
the cruft appears, they fubfide from the I‘urfapﬁof th
whole mafs of bloud in half that time; fo thﬂthth
w ol
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‘whole afs of blood feems to be  thinner than, the
Je %ﬂéﬁé-'; of, the coagulable lymph feems to be
o ‘much attenuated in ‘thefe cafes, as even to dilute
'the  2Fum, which at firft fight appears a paradox, -
- 'May ﬂnc pot, therefore, now rconclude, that in
‘thofe 'cafes ‘where ‘the inflammatory cruft appears,
fthe 'codgulable lymph becomes  thinner, and jts
'difpofition to coagulation is leflened 5 both of
‘which circumftances contribute to the fubfiding
‘of ‘the ‘red -globules before the furface of -the -blood
is coagulated, ‘and thence give rife to this appearance,
called ‘the ‘inflammatory cru(t ‘or fize * ¢ "
How contrary‘to'the conclufion, which thefe ex-
lﬁﬁhﬁ@‘ﬁts Jedd ‘us ‘to, are the opinions of fonmie
'medical  ‘writers ‘on this fubje ! How frequently
‘do’'Wefind it faid, that the blood is thicker in in-
flammatory diforders, where that.appearance occurs ;
and that a large orifice is neceflary to let out the
vitiated blood ! That a large orifice is preferable to
a fmall one in many cafes, where fuch blood is
found, I believe. is a truth:  but that its advan-
tages are owing to its letting out the thickened .
blood, feems improbable from what we have feen
in the experiments above related : 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 whitifh cruft, is not a certain fign of inflamma-

* This remarkable appearance might indeed be accounted
‘for, by fuppofing that the lymph had alcended to the furface
‘of the blood in thole cafes; but this is improbable, from con-
i_ gringy that, - in ifs coagulated ftate, it is of greater [pecific
| ravity than the'ferum, and finks in it.

|

ticn 3
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tion ; it is often met with where there feems tc
no fuch difeafe, in particular in the blood of pi
nant women. And we may likewife obferve x
Sydenham, that even in thofe cafes where the bl
has a difpofition to form a white cruft, yet i
trickle flowly from the vein, this fize will not
pear; for in fuch cafes, probably, the blood be,
to coagulate before the whole has done flowing
that the agitation prevents the red particles fi
fubfiding from the furface, There are therefore
veral circamftances to be taken into the account,
fore we judge, from the prefence or want of
fize, whether there is, or is not, an inflammation

The whitifh cruft differs much in denfity in |
ferent cafes; in fome it is extremely denfe, in otl
it is {pongy or cellular, and contains a quantity
Serum in its cells.

XXXIV. Fmﬁ
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Furtber Remarks on the Propertics cy" the
Coagulable Lymphs on the flopping of

Hemorrbages 5 and on the Efeﬁs of Cold
upon the Blood.

Read Nov. 22,and W 'T" has been obferved by thofe whao
e have written on the blood, that it
fometimes happens in bluad-letting, that the firft
cup has an migammatmy cruft, whilft the laft has
none; but no fatisfaltory rca{bn has been given for
this appearance. One might fuppofe that it was
nwmg to a difference in fome circumftance in the
operation, fuch as in the veélocity with which the
blood flowed into each cup, or by the latter being agi-
tated {o as to prevent the feparation of the lymph : but
I have feen it where there was no difference of this
fort, nor in any other circumftance that I could ob-
ferve. I have therefore fufpected that in fuch cafes
the properties of the blood are changed, even
~ during the time of the evacuation; and in this opi-
nion I am confirmed by the following experiments.

ExrerimMeENT XIX.

Nine ounces of blood were taken from a woman

wha had been delivered two days before, and who at
E that
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‘that time laboured under 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 blood, I found its furface
tran{parent for fome depth, an indication of a  future
cruft; and as her pain was not abated, and her pulfe
bore it weil, I removed the ligature from her arm,
and took away about fix ounces more, into three tea-
cups; but what appeared to me remarkable, although
the blood flowed as faft into each of the cups as
into the bafon, and they were fet down immediately
when filled on the fame window, yet there was no
inflammatory cruft on that in the cups, though a
very denfe one on that in the bafon. And again,
although that in the bafon was taken away fome.
minutes before that in the cups, yet it was later in
being completely coagulated; as was evident on
comparing them.

I had an opporturiity of repeating the experiment
in the evening; for her {fymptoms of inflammation
feeming equally violent, it was thought proper by
the phyficians who attended her, to take away more
blood ; which was done by opening the fame orifice,
when three tea cups were nearly filled, and fetin the
fame place ; and it was obferved, that the firlt had a
cruft, though not fo thick a one as in the firft ope-
ration; but the other two cups were without this
appearance, though the blood Ead flowed into them
even more quickly than into the firft. |

ExPerRIMENT XX,
A gentleman, who laboured under an inflammatory

complaint, had about nine ounces of blood taken .:
from
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rom his arm. This quantity was divided into
our portions; the firft was received in a cup, and
vas in meafure little more than an ounce; the
scond, in a bafon, to the quantity of two ounces;
he third, in a cup, which held one ounce; and the
ourth, in a bafon, to the quantity of three ounces.
lach veflel was placed immediately upon the
vindow ; and it was obferved that the blood in the
rft was lateft in coagulating, and had a cruft over
he whole furface; that in the fecond, had a cruoft
nly upon a part of its furface; but that in the third
nd fourth had no cruft, and manifellly coagulated
efore either of the other two. |

From thefe experiments it is evident, that the
roperties of the coagulable lymph can be foon
hanged; fince, in the fpace of three or four mi-
utes, the difpofition to coagulate was increafed, and
robably too the lymph was thickened. It might
ideed, at firft fight, fecm poflible, that blood-letting
ad only let out the vitiated part ; but this is highly
nprobable ; for, fuppofe a part only of the blood
ras vitiated, that partmuft have been equally diffufed
arough the whole mafs, and there is no likelihood
f its getting out of the veffels before the reft of the
lood ; and confequently it ought to have appeared in
aelaft equally as in the firft cup, but it did not. Bleed-
)g, therefore, in thofe cafes alters the nature of the
lood, not by removing the vitiated part, and giving
pom for new blood to be formed, as has been
afpeﬁed; but probably by changing that ftate of
e blood-vefiels on which the thinnefs, and letiened
endency of the lymph to coagulation, depends ;
vhich furely is a very curious circumftance, This
' E 2 fact
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fa& is the more remarkable, fince it fhews the’
probability of the opinions of thofe who main
that this vitiated blood is the caufe of the dife;
fince the difeafe remained, though the properties
the blood were changed *. '

From this obfervation we may be led to thi
that it may be ufeful to receive the blood more f
quently into fmall cups, inftead of a bafon, and
attend more carefully to. the alteration produc
upon it by bleeding ; as we may by that means pi
haps learn to determine better, what quantit
thould be taken away in particular cafes. For
would feem probable that the operation is likely
have the moft effeét on the difeafe, in thofe ca
where the greateft change is produced by its mear
on the difpofition of the blood to coagulate ; and
that change, wecan judge, by comparing the blo
in the firft cup, with that in the laft; for the fi
cup will nearly fhew the ftate of the blood at the b
ginning ; and the laft cup the ftate of the blood
the latter part of the evacuation. |

It frequently happens, that inftead of an inflany
matoiy cruft over the whole furface of the craffame
Zum;, there is only a partial one, which appears 1n larg
{pots or ftreaks. In fuch cafes I have obferved, ths

* That the properties of the blood can be changed by empty
ing the blood-veflels, is likewife proved by an experimen
hereafter to be related ; where the blood in an animal in healt
was found to have its difpofition to coagulation increafed, i
proportion as the veflels were emptied, and as the animal becami
weaker, It may likewife be neceflary to mention, that thougl
the inference is here drawn from two experiments only, yet |
have likewile obferved the fame appearance in other cafes, which
1 have thought it unneceffary to relate, b

only
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only a part of the blood had its difpofition to coagu-
late leflened, as in experiment XV. in which fome
of the blood remained fluid and tranfparent, where
thofe ftreaks appeared, for fome' time after the co-
agulation 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 bloed had not been of the inflammatory
-kind, before venefeQion, and a part of it was
changed as it ran out, or as foon as the general ful-
nefs was diminithed, may be a queftion; but the
probability, I think, is much in favour of its being
changed duripg the time of the evacuation, from
what was obferved in the laft related experiments.

When I had obferved that this difpofition of the
lymph to coagulate was increafed by bleeding, or by
weakening the action of the blood-vefiels, it occurred
to. me, that poffibly in thofe cafes where the body
was very weak, the difpofition to coagulate might be
fo. much 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 in lefs time, or almoft inflantane-
oufly; for I imagined, that unlefs this took place, we
could hardly conceive how the blood fhould ever
have time to coagulate in ruptured veflels, {o as to
ftop h@morrhages, as it is believed to do..  And upon
this occafion 1 recolle@ed an obfervation of Dr.
Hunter’s, which is ¢ that the faintnefs which comes
« on after hemorrhages, inftead of alarming the by-
« ftanders, and making them fupport the patient by
s¢ ftimulating medicines, as {pirits of hartthorn and

s cordials, fhould be looked upon as falutary; as it
¢ {eems
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« feems to be the method nature takes to give
« the blood time to coagulate!” As this obfervation
feemed to favour my fufpicion, T determined to make
the experiment.

‘ExPERIMENT XXI.

Believing it would be fufficient for this purpofe, to
attend to the properties of the blood, as it flows at
different times from an animal that is bleeding to
death, I therefore went to the markets, and attended
the killing of fheep; and having received the blood
into cups, I found my notion verified. For I ob-
{erved, that the blood, which came from the veflels
immediately on withdrawing the knife, was about
two minutes in beginning to coagulate ; 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, thcrugh
quite fluid as it came from the vefiels, yet had hardly
been received into the cup before it congealed. I
have alfo varied the experiment, by receiving blood
into different cups at different times, whilft the
animal was bleeding to death ; and though the time
taken up in killing the animal was not com-
monly more than two minutes, yet I obferved, on
comparing the cups, that the blood which iffued laft
coagulated firft. I have obferved likewife, that the
blood coagulates with a different appearance in pro-
portion as the animal becomes weaker ; -that which
follows the knife begins to coagulate in about two
minutes ; it firft forms a film or pellicle on the fur-
face, which -extends gradually through the whole

bloed,
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blood, yet fo flowly that its progrefs may be obferved,
efpecially if the pellicle be moved from time to
time. But the blood that flows from the fainting
animal is coagulated in an inftant, after it once

‘begins. From this obfervation, that the difpofition

of the blood to coagulate is increafed as the animal
becomes weaker, we may draw an inference of fome
ufe with regard to the ftopping of hemorrhages, viz.
not to rouze the patient by ftimulating medicines, or
by motion, but to let that languor or faintnefs con-
tinue, fince it is o favourable for that purpofe; and

alfo, that the medicines likely to be of fervice in thofe

cafes, are fuch as cool the body, leflen the force of
the circulation, and promote that languor or faint-
nefs *, Forin proportion as thefe effes are produced,
the divided arteries become more capable of contrac-
ting, and the blood more readily coagulates; two

- * Befides giving ftimulants and cordials to counterat the faint-
ing, it is a common practice in many parts of England, to give
women, who are flooding, confiderable quantities of port-wine,
on a fuppofition that it will do them fervice by its aftringency.
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 objeted to for the fame
reafon.

It has of late been proved by experiments, particularly by
thofe of the ingenious Mr, Kirkland, that the larger arteries,
when divided, contra& fo as to ftop the hemorrhage. But the
large coagula which we feein the orifices of the veflels of the
uterus of thofe who die foon after delivery, and the ftopping of
hzmorrhages where the blood-veflels were ruptured on their fides
and not entirely divided, makes me believe that contracling the

bleeding orifice is not the only method nature takes to ftop an

It
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circumftances that feem fto concur in clofing the
bleeding orifices. “ W
It has been queftioned whether blood-letting cat
be properly recommended in hamorrhages, excepting
in thofe that are attended with evident figns of ple:
thora: but do not thefe experiments thew, that :
vein may be opened with propriety, even where ther
is no plethora, in order fuddenly to bring on weak-
nefs; by which the momentum of the blood may by
fo diminifhed, and the. difpofition of the lymph t
coagulate may be fo increafed, as to ftop the hz
morrhage? For, when we confider how foon the blood.
veflels contract, and adapt themfelves to the quanti
ty of blood which they contain, it feems not impro:
bable that in fome cafes where the hemorrhage is no
profufe, but long-continued, the firength of th
patient may be {o recruited, that the difpofition tc
coagulate fhall not be fufficiently increafed, or th
extremities of the veflels fufficiently contra&ed, fo
the ftopping of the bleeding; but, by emptying
the veflels fuddenly, this effet may be produced
and the hemorrhage may be {topt by the lofs of lef
blood, than would have happened, had only the flov
draining been continued. :
Although the whitith cruft is fo commonly fees
in inflammatory diforders, and has fo very morbi
an appearance, as might induce us to confider it a
- inflammatory, and to bleed repeatedly in all thof
cafes where it occurs, yet I believe we fhould aé
improperly: for, to fay nothing of pregnancy, ii

hzmorrhage. Her refources indeed are great, and fhe has uf;fel
-more methods than one of preducing the fame effect.

whicl
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which the appearance is almoft conftant, there are
few phyficians that have not feen patients, who,
even in fuch circumftances, have been the worfe for
this evacuation. ' Nor need'we be furprifed that this
fhould happen, confidering how foon in fome in-
ftances this fize difappears; and if fo, may we not
fuppofe, that it may likewife {foon be formed, even
by a fhort exertion of ftrength in the veflels? Per-
haps this was the cafein the gentleman mentioned in
page 34, who, in lefs than twenty-four hours after
‘bleeding, had fymptoms of great weaknefs.

- As it appears from the above related cxpenm&nts,.
that the difpofition of the blood to coagulate is in-
creafed by bleeding, it may perhaps be ufeful to
attend to this circamftance, and to compare the
coagulation of the blood in the laft, with that in the
firft cup, even in cafes that are not 3ttendcd with the
inflammatory cruft. And it may likewife be worth
while to make ‘the fame comparifon in thofe cafes
where every cup has a cruft ; which frequently hap-
pens in rheumatic, and likewife in phthifical com-
plaints. By thefe means we may judge what effect
the evacuation has produced on the firength or
fulnefs of the veflels; and may perhaps, by attend-
ing to the laft cup, if it contain only 2 fmall quan-
tity, be able to guefs pretty nearly at the nature of
the blood which remains in the body. In the rheu-
matic cafe mentioned in page 26, every cup con-
 tained this cruft 5 and although the blood in the laft
cup coagulated in much lefs time than that in the
firft, yet as it was later in coagulating than common.

| fufpe&cd what remained in the veflels had the fame
G difpofition ;
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difpofition;; but the patient got well without re-
peating the evacuation.

It may be mentioned here, that I have once or
twice feen blood, which, when it firft began to
coagulate, had on its furface a red pellicle, and. under-
neath a tranfparent fluid, which afterwards formed
a cruft. In thefe cafes, if the red pellicle had not
been removed before the reft of the blood had
congealed, we might have concluded that no part
of the blood had this difpaﬁtiﬂn to form a white
cruft. This appearance, I fhould imagine, was owing
to the blood, where in contat with the air, having
coagulated very early, and therefore before the red
particles had time to fubfide, from that part of the
Iymph which had its difpofition to coagulation leflened.

The learned profeffor de Haen has taken notice of
a curious appearance of the blaod, which he. could
not account for; but which, I prefvme, may be
~explained from fome of the above experiments. His
obfervation is, «¢ That, having bled:a perfon ina fever,
~ “¢ the blood was covered with an mﬂammator}r cruft,

“ and upon' examining the cra/flamentum in one of
“ the cups, it formed a fort of fack containing a
- ““ clear fluid': this fluid being let out, and the whole
*¢ covered and fet by, on examining it next mormng, i
“a very firm cruft covered the whole agam, and
« extended to the bottom of the cup*®.” 1 once
met with a cafe fimilar to this; for, having bled a
perfon into four cups at ten o'clock in the morning,
on looking at the blood afterwards, at five in the
afternoon, I found the ferum had not fqparatcd_‘_.
from the craffamentum in the firft cup; bat the

* Vide Rat, Medendi, cap. vi.
craffa-




[ 43 ]

craffamentum felt as if it contained a fluid in a bag,
as profeflor de Haen has defcribed it. Upen prefling
it, the fluid gufhed out, which, in a few minutes
after being expofed to the air, coagulated : there was
however this difference in the two cafes, that in
mine ‘the fluid was red, fo that it formed a red cruit
over the firft, which was white. Now this feems to
have: been owing to the blood’s having firft co-
agulated, where it was in conta&t with the air and
with the fides' of the cup; and the fluid which
guthed out was the ferum, with a part of the coagu-
kable lymph, which yet remained fluid ; but, when
expofed to the air, jellied or coagulated, as it naturally
does. That one part of the lymph can remain fluid
after the other is coagulated, is proved by fome of the
preceding experiments ; and I have more than once
feen blood, which appeared perfectly jellied foon after
bleeding ; yet, on cutting into the coagulum, a tran-
fparent fluid has ouzed out, which afterwards jellied.
And - fo flowly does this coagulation proceed in fome
cafes, that, in an experiment mentioned before, a
-part of the blood in'a dog’s heart was found uncoagu-
lated thirteen hours after death. And I have like-
wile diftin&ly obferved, that in fome cafes where
the difpofition to coagulate was much lefiened during
the evacuation, the blood at the bottom of the cup
has jellied, whilft the greateft part of the fize at the
top was yet fluid ; there being only a thin pellicle
on  its furface, where it was in conta¢t with the
air.

- Another inftance of a change in the properties of
this coagulable lymph, which appears curious, was
obferved in fome experiments, where I had occafion
- G2 : to
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to throw the blood into water; and oil, during the
winter {eafon whilft the heat of thé' water and oil
was no higher than 41° of Fahrenheit’s fcale.. In
all thofe experiments, I found ‘that the difpofition to
coagulate was leflened, the blood becoming moie and
more vifcid, but did not coagulate whilft in that de-.
gree of cold. I fhall next relate thofe experiments. |

ExPeriIMENT XXIL

The jugular vein being cut out from a rabbit juft
killed, was thrown into water of 41° of heat, and
taken out at the end of half an hour; when the
blood was found to be ftill fluid, though rather more

vifcid than natural; but, after being expofed to the
air for a few minutes, it cuagulated.

ExrerIMENT XXIIL

Two pieces of the jugular vein of a dog, juft killed,
were put intc: water, in which the thermometer
ftood at 41°; one was taken ' out after twenty
minutes, and the other after three ‘quarters of an
hour; the blood in both was found to be fluid, ‘and
to coagulate afterwards.

As it was evident, from thefe expm‘umenﬁ that
the water had leflened the difpofition of the bTDud
to coagulate, I next enquired to what property in the
water this effeft could be owing ; and to fee whether _
avater that was warmer would not have the fame

effet, I made the following expenment. -_

EXPERI~ -
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ok ExperiMment XXIV.

" 'On December the thirteenth, I cut out two pieces of
ﬂi’é Jjugular vein of another dog, immediately after his
death. One piece was put into cold water, and the
other into water kept warm by a lamp, fo that the heat
never varied more than between go and 100° At the
end of three quarters of an hour, that in the warm
water had in it a coagulum as large as a garden
pea ; but that in the cold water, on being let out
Into a cup, was found to be quite fluid. Twenty
minutes after being expofed to the air, that which
had been in the cold water was coagulating ; but that
from the warm water neither then nor afterwards
(hewed any figns of farther coagulation: fo that it
feemed not only to have jellied whilft in warm wa-
ter, but to have begun to part with its ferum. From
this experiment, it feems probable that the coldnefs
was that property of the water to which the leflened
difpofition to coagulate was owing; but, to be more
fure of this, and to {fee whether the bloocd might not
be kept fluid a longer time by thefec means, I tried
as follows,

ExPERIMENT XXV,
- On January the fourteenth, I cut out a picce of
the jugular vien of another dog, and put it into
oil, in which the thermometer ftood at 38°. At
the end of fix hours it was taken out, and the red
particles were obferved through the coats of the

vein to have in great meafure fettled to one fide.
Bt The
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The blood was let out into a cup, and was founs
to be fluid ; at the end of fifteen minutes above on
half was ftill fluid ; in twenty-five minutes it feemet
to be qulte cllled Now as in this exPenment .
fimilar eﬁe& was pmduced as when the vein wa
put into water, it feems probable that it was th
coldnefs of the water, and of the_oil, which ha
leflened the difpofition of the lymph (o coagulate.

ExpPeriMENT XXVL

Another piece of the fame vein was put into river
water, in which -the thermometer ftood at 3°
was left till the next morning; when, aftcr twent}r
two hours and a quarter, it was taken out. The par
ticles did not feem to have fubfided, as in the forme
experiment ; but the vein being opened the bloo
was found to be fluid, though fo vifcid that i
could barely drop from the vein, The cup into whicl
it was received was placed upon the window of
moderately warm room, and was examined carefull
from time to time; but the blood never had an
appearance of coagulation, but remained fluid till i
was dried by the evaporation of its water, which halil
pened by the next day. In this experiment the coli
feemed intirely to have prevented the coagulation o
the lymph : fo ill-founded is the common opinion
that cold coagulates the blood. .

As the lymph can be deprived of its power of coa
gulating, on being expofed to the air, by fo fligh
a circum{’cance, as 1t would feem, as the cooling |
fuddenly ; it is the lefs to be wondered at, that {ucl
a change fhould fometimes take place in the blood

vellel
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veffels of a living body; an inftance of which, I
have been told, was obferved by the learned prﬂfeﬂbr
Cullen, who having ordered an epileptic patient to
be bled the blood was found not to coagulate ; but,
on bleedmg him the day following, the blood coa-
gulated, as ufual. A fimilar inftance, I faw lately,
by the favour of the medical gentlemen of the Bri-
tith Lying-in-Hofpital, who, having bled a woman
in a fever that came on foon after deliver}r the blood
was found not to coagulate on being expofed to the
air, but appeared like a mixture of the red particles
and ferum only; the particles having fubfided to the
bottom, in the form of a powder. She died three
- days afterwards ; and, upon opening her, we found
the blood had coagulated in her veflels after death ;
and that a denfe white poypus was formed in each
auricle of her heart; one of which, I have now by
me. I examined the blood taken away before fhe died,
and found on expofing it to heat, that it did not coa-
gulate fooner than. ferum commonly does, or under
160°: fo thatitis probable, that at the time fhe was
bled, her blood either was without the coagulable
] mph or that its properties were changed.

After a blow or contufion, the blood now and then
burfts from the blood-veflels into the cellular mem-
brane, fometimes forming an ecchymefis, and fome-
times a tumor ; and it is a queftion with fome, whether
that blood coagulates or not ; but that it coagulates
in moft of thefe cafes, is proved by the opening of
fuch tumors. Yet it has likewife been obferved,
that now and then thefle tumois have been attended
with a lu&uation, and after fome time their contents

have been abforbed : and it has alfo been found upon
opening
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opening. fome of them, even feveral weeks after the
accident, that the blood was fluid. In fuch cafes
the blood had probably undergone a change fimilar
to what was obferved to take place in fome of the
preceding E:xpenments ; that is, the lymph had been .
deprived of its property of coagulating, in -pafling
from the blood-vefiels into the tumor. -

P

THE END "



