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9 DR. BABINGTON’S CONSIDERATIONS

quite free from red particles, and will be found to
be an opalescent and somewhat viscid solution
perfectly homogeneous in appearance. By repeat-
ing the immersion we may collect this fluid in
quantity and transfer it to another vessel. That
which I employed, is a bottle holding about 180
grains, of globular form, with a narrow neck and
perforated glass stopper.

Hewson went so far as to gather a small portion
of this upper layer into a teaspoon, and as he found
it after an interval to coagulate into a jelly, he
concluded it to be coagulable lymph, and hence,
in reasoning on the buffed coat of blood, thought
the fibrine became specifically lighter than usual.
Dr. Scudamore evidently has the same idea, when
he states that liquid fibrine is lighter than serum.
Hey thought that in buffed blood the different
constituents were more intimately mixed together
than in other cases, thus evincing his opinion of
their separate existence; and Dr. Bostock in dis-
cussing the question whether the specific gravity
of fibrine is increased by coagulation, evidently
considers it as certain that pure fibrine exists in
two states. We are led to the same conclusion
with regard to his opinion when he speaks of
fibrine as being ¢ added to the blood particle by
particle, so that while this fluid is in agitation in
the vessels, it has no opportunity of coalescing or
concreting.”
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length the Liquor Sanguinis separates, by a general
coagulation and coutraction, into two parts, and
this phenomenon takes place uniformly through-
out the liquor.  That part of it through which the
red particles had time to fall, furnishes a pure
fibrine or buffed crust, while that portion intowhich
the red partieles had descended, furnishes the co-
loured clot. This, in extreme cases, may be very
loose at the bottom, from the great number of red
particles collected there, each of which has sup-
planted its bulk of fibrine, and consequently di-
minished its firmness in that part. There is, how-
ever, with this limitation, no more fibrine in one
part of the blood than another *.

* From the foregoing account of the cause of a buffed surface
on blood, it will be easily perceived why the form of the vessel
in which it is received influences this phenomenon—a matter
of common observation. The space left by the gravitation of
the red particles, bears a proportion to the whole perpendicular
depth of the blood, so that in shallow vessels scarcely any buff-
ed coat may appear where the same blood in a deep vessel
would have furnished such a coat of considerable thickness. Tt
is a fact, however, which I have not seen noticed, that the quan-
tity of crassamentum is also dependent, within certain limits,
on the form of the vessel employed. If this be shallow, the
crassamentum will be abundant, if approaching in form the
cube or sphere, it will be scanty. This difference is owing to
the greater or less distance of the coagulating particles of
fibrine from a common eentre, which causes a more or less
powerful adhesion and contraction of those particles. Perhaps
few facts relating to the phenomena of venesection, are of more
practical importance than this ; since blood is said to be thick
or thin, rich or poor, in reference to the quantity of crassamen-
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EXPERIMENT I1I.

Take two similar tall glass jars or phials, each
capable of holding about four or five ounces, and
let one of them be half filled with olive oil = draw
the blood of a healthy subject into each. That
which flows through the oil will be found to have

crassamentum as 1000 to 945, another part being received into
the pint basin, its serum was to its crassamentum as 1000 to
1716.

Case I11. A middle aged man with Phthisis ; pulse 120,
hard ; specific gravity of blood at 87, 1044 ; serum at 60, 1028;
clot firm, with a bluish white, but not very thick buff. Serum
to clot, in the bottle, 1000 to 960, in the basin, 1000 to
1090.

Case IV. A female aged 35, labouring under Diabetes
mellitus ; specific gravity of blood, at 90, 1048; specific
gravity of crassamentum, 1079 ; of serum at 60, 1024.6, as
opaque, and nearly as white as milk. The clot was covered
with a remarkably firm white crust, so tough, that when drawn
over the mouth of a tumbler, after being freed from the red
subjacent part, it dried into a membrane as thick as an ox’s
bladder. The remainder of the clot was very loose, and on
being stirred about, became difluent. Serum to clot in the
pear-shaped bottle, as 1000 to 1292, in the basin, as 1000 to
1717.

I shall not, of course, be understood to affirm that in these
cases the actual quantity of fibrine varied according to the ves-
sel in which the blood was received. The difference is suffici-
ently explained, by supposing that the clot in the bottle is
more compact and less spongy, and consequently contains a
smaller proportion of serum in its insterstices than that formed
in the basin.
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vessel in which it has formed *. Hence, we may
conclude, that coagulation took place uniformly
from every part of the fluid, and the uniform den-
sity of the clot confirms this conclusion. Had
the particles of the fibrine been in the least de-
gree lighter than those of the serum, as supposed
by Dr. Scudamore, the lower part of the clot
would necessarily have been defective in form and
density ; so also, had the fibrine been heavier, the
upper portion would have been similarly defect-
ive. Another circumstance which I have ascer-
tained by means of the globular bottle is, that no
change takes place in the sum of the densities of
the constituents of the Liquor Sanguinis by their
separation, but that what the fibrine gains in spe-
cific weight is exactly balanced by what is lost by
the serum. This is proved by the fact, that the
bottle being exactly filled with Liquor Sanguinis at
a given temperature remains full, notwithstanding
the subsequent coagulation, as long as that tem-
perature is maintained : whence it may be regard-
ed as improbable that any free caloric is given out
during the process of coagulation, since what the
fibrine loses in capacity for heat by condensation,
will in all likelihood be gained by the albuminous
fluid. It is already known that albumen does not
alter its volume on coagulation by heat ; but I am
not aware that this point has been hitherto investi-

* The clot of blood drawn into any mould, however varied in
shape, takes its form with great exactness.
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forms one ingredient, but the ammonia is essential
to the solidity of the compound. In like manner,
the compound is fluid of which fibrine forms one
ingredient, but the serum is essential to its fluidity.

Nor is it an unimportant error to suppose a fluid
secreted from the blood which has the property
of becoming converted into a solid, for we are
thus led to overlook altogether the fluid portion
of the compound with the albumen contained in
~it, which always forms by far the greater portion
of the secretion.

The fact that healthy circulating blood consists
of a homogeneous liquor and red particles, leads
to another of much importance, which I believe
will be found true in most cases, namely, that
when an effusion of serum takes place, we shall
generally, in some neighbouring part, find a cor-
responding deposition of fibrine. We are told,
indeed, that serum is a secretion intended for the
lubrication of closed membranes, as those of the
ventricles of the brain, of the pericardium, of the
peritoneum, &c. but this I venture to think is as
erroneous a notion as that which supposes the ex-
istence of coagulable lymph. The fallacy s found-
ed on appearances observed after death, which do
not exist during life. When we recollect how
quickly the separation of Liquor Sanguinis into se-
rum and fibrine takes place out of the body, we
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with albumen, when mixed with water and heated,
exactly imitate this appearance of fibrine, and
form substances of all degrees of gelatinous con-
sistence ; but this only serves to confirm the be-
lief that fibrine, in a diluted state, may put on a
gelatinous appearance on coagulation. I have
stated that closed membranes may pour forth se-
rum or Liquor Sanguinis. They may also, under
high excitement, pour forth blood itself. There
is, therefore, no better reason for calling such
membranes serous, than for calling them fibrinous
or sanguineous membranes. The secretion of
each is morbid, and we ought not to designate
parts from the morbid actions which may be set
up in them,

The examination of fluids effused into closed
cavities from diseased action, throws much light
upon this subject. The fluid found in the ven-
tricles of the brain in cases of hydrocephalus,
usually contains so little albumen, that it does not
coagulate on the application of heat. I have ex-
amined some specimens, the specific gravity of which
scarcely exceeded that of distilled water. It ge-
nerally varies from 1005 to 1010 ; I have found it
as low as 1000.5; and only in one instance of acute
inflammation of the brain, did it amount to 1019.
Now I have invariably observed, that where the
specific gravity is low, and there 1s consequently
but little albumen contained in the fluid, little or
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be no other than serum, in which minute particles
of coagulated fibrine are suspended®. 1 have
known such a secretion poured forth daily from
the pleura, for more than a year together, pre-
serving all along the same character and specific
gravity.

What the circumstances are which determine
the mode of separation of the fibrine from the se-
rum, so that at one time it should form a false
membrane adhering to the true membrane whence
it exudes, at another, it should continue suspend-
ed in the serum itself, remains for future investi-
gation. I shall, presently, offer some further re-
marks on this subject. :

That such false membranes are formed of fibrine,
resembling in every respect the buffed coat of
blood, is very distinctly and beautifully shewn by
drying portions of each, whilst stretched across
the mouth of a small aperture, like the head of a
drum. Not only will the identity of false mem-
brane with the buffed crust of blood be thus de-
monstrated, but also the resemblance of both to
true membrane be rendered apparent. '

# This belief is negatively confirmed by the microscopical
observations of Dr. Hodgkin, who says, in his paper on this
subject, ¢ as far as we have yet examined this secretion, its
particles appear to be as irregular in size and figure as those
of the brain, and bear no resemblance to those of the blood.”
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depending parts of the vesicles, while the princi-
pal part is deposited on the surface, and in a short
time is condensed again to form a new cuticle.

The vital conditions on which the nature of the
effusion of blood or its constituents depends, the
present state of our knowledge does not enable
us to determine. On the physical conditions,
however, we may be permitted to offer some re-
marks. These respect the containing vessels, and
the contained fluid. All that seems necessary on
the part of the vessels in order to the production
of an effusion, 1s an opening of their pores, so as to
admit of a transudation; and it is clear, that solid
particles of appreciable size would require larger
apertures for their transudation than homogeneous
fluid, and that a less patulous state would suffice for
the passage of vapour. These three degrees would
be marked by vaporous effusion, liquid effusion, and
effusion of blood with its red particles, and all these
effusions may, I think, actually occur. The pro-
duction of pure water would be the result of the
first degree. I have already said that this sometimes
occurs in the ventricles of the brain, and it also
probably takes place in other closed cavities, per-
haps, even in a state of health. This water may,
I conceive, be separated by exhalation in the form
of vapour. There is no other method by which
water can be separated from a solution, but by
distillation. The only cause of the formation of
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cases, taking the word serum to mean a fluid es-
sentially containing albumen, I have not seen no-
ticed ; and yet nothing is to me more certain,
than that death may be caused by a pure hydro-
cephalus, where there is no serous effusion, an as-
sertion which would seem paradoxical, unless
coupled with the explanation here offered.

Where there takes place an effusion of liquid,
as contradistinguished from the supposed case of
an exhalation of vapour, this may either consist
of the Liquor Sanguinis, or of albuminous fluid.
If of the latter, it either supposes a separation of
the Liquor Sanguinis into fibrine and serum within
the vessels previous to the effusion, which is pro-
bably of rare occurrence, or a secretion of serum,
which we shall presently consider ; but if the ef-
fusion be of Liquor Sanguinis, then it will vary in
its character according to the degree of tenacity
with which this liquor maintains its fluidity.

We may conceive a separation at the instant of
effusion, and in consequence, an immediate forma-
tion of a minute, yet separate portion of fibrine
and of serum, thus forming a liquid identical with
pus. We may conceive on the other hand, that,
previous to coagulation, time shall be allowed for
the union of such transuded globules of Liquor
Sanguinis in a fluid form, and according to the
circumstances and locality under which this is ef-
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strength, we may conclude that the quantity of
fibrine deposited should be 0-27 part out of 100,
Applying this law to the cases of hydrocele, let us
suppose eight ounces of serum to be drawn off of
specific gravity 1029. We ought then to find
fibrine deposited either in flakes at the bottom of
the cavity, or as false membrane lining its walls,
or in the form of interstitial jelly diffused through
the meshes of cellular tissue, as follows, eight
ounces = 3840 grains; every 100 grains of which
furnish 027 of a grain of fibrine, so that the total
deposition will amount to 10°36 grains. But we
are putting the most extreme case, in supposing
the specific gravity of the fluid to be 1029. It
will, probably, much oftener be found of specific
gravity 1015, or even lower than this. The quan-
tity of albumen then will be not nearly so much
as we have assumed, and we shall, therefore, not
have nearly so much fibrine to account for. I
question whether any one will, unless after care-
ful examination, take upon himself to assert, that
in a hydrocele containing eight ounces of fluid,
there are not five or six grains of fibrine deposited
in one or other of the methods pointed out*.

* I have found by actual experiment, that where the specific
gravity of a dropsical effusion does not exceed 1020, it does
not contain above 16 per cent. of albumen, which would re-
duce the quantity of fibrine to be accounted for in the above
case to about two grains. 'We must recollect, that we cannot
by a simple rule of proportion come at the quantity of albu-
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collected amounted to sixty grains, or 1:02 per
cent. ; the whole amount then of albumen in the
twenty pounds of serous fluid, was 1175 grains,
for which, the average equivalent of fibrine should
be 52:87 grains. I make little doubt, that nearly
the whole of this amount might have been col-
lected from the flocculent masses of fibrine, some
of which passed the canula, and others of which
might be reasonably supposed to have gravitated
to the bottom of the abdomen. For the rest, it
is not going too far to suppose, some deposition
either among the viscera or on the peritoneal lin-
ing of the cavity.

The above instance renders it highly probable,
that there is, generally, in cases of effusion, a con-
siderable portion of fibrine deposited from the fluid
poured forth, and I was strongly disposed to con-
sider the rule general, and that Liquor Sanguinis
was in all cases effused, so as to afford us a depo-
sition of fibrine corresponding with the albumen
met with in such effusion. Subsequent experi-
ment, however, obliges me to alter this opinion,
and to believe that where there is continued eftu-
sion, an actual secretion sometimes takes place of
albuminous fluid. The following cases are in 1l-

lustration of this fact.

Eleven days after tapping the young woman
whose case has been adduced, she was found to
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attention was not at the time directed to the re-
lative proportions of albumen and fibrine, yet the
specific gravity alone sufficiently indicated the de-
ficiency of the former.

It is obviously of importance, in examining the
truth of these observations, to note particularly
not merely the quantity of an effused fluid, but
likewise its specific gravity, which I have else-
where observed* to mark with sufficient accuracy
the relative quantity of albumen it contains. In
the instance already adduced of eflusion into the
ventricles of the brain, we have seen that the
quantity of fluid may be considerable, and yet
little fibrine will be found in the vicinity. When
we come, however, to examine the specific gra-.
vity of the effusion, or to test its power of coag-
ulation by the application of heat, we shall find
that scarcely any albumen is contained in it.

So in the case of ovarial dropsy, the specific
gravity of the fluid contained in the cyst will be
low where its walls are thin, and on the contrary
loaded with albumen where in those walls we
may recognize the corresponding equivalent of
fibrine.

In the amnion, where there is little fibrine ne-

~* See Paper in the Medical and Chirurgical Transactions,
Vol. XVI. PartI. p. 57.
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cessary to form so thin a membrane, there is also
little albumen to be found in the fluid which it

contains.

I have had one opportunity of examining the
fluid from hydatids of the abdomen ; its specific
gravity was 1004, and it did not contain a trace
of albumen even when evaporated to dryness.
By the specific gravity in this case, we are fur-
nished with a practical method of distinguishing
between dropsy arising from hydatids, and general
ascites. We are also thus furnished with another
proof, if such were wanting, that these are inde-
pendent animals, siace the fluid they contain does
not resemble the morbid effusions of those ca-
vities in which they are found.

There is one circumstance which will probably
strike every one on considering the constitution
of the Liquor Sanguinis, as above stated. I mean
its great resemblance to the chyle. Like it, the
chyle separates into a fluid and a clot, the latter
of which is nearly colourless. The nature of that
clot is fibrinous in both cases, while the clear fluid is
alike albuminous in both. The only apparent dif-
ference between Liquor Sanguinis and chyle as de-
scribed by authors, is, the existence in the latter
of an oily material. In a late paper read to the
Society, I shewed that in the blood itself, an oil
is always to be found, and its presence I conceive

D
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to depend on its previous existence in the chyle.
The principal difference then between chyle and
blood, is, the existence of red particles in the
latter, which it is evident are not derived from
the former. We must therefore seek their form-
ation in some of the viscera connected with the
circulation. The spleen has naturally enough
been looked to as their secreting organ, but I have
examined with the most accurate and powerful
microscopes the blood of a dog, whose spleen had
been removed several months previously, and on
comparing it with that of a healthy animal, it did
not appear deficient in the quantity of its red par-
ticles. Whether the liver be destined to this of-
fice is a question which cannot be determined in
the same manner, and so with respect to the other
glandular viscera; but if we can certainly know
that the red particles do not enter the circulation
with the Liquor Sanguinis, and are not formed by
the spleen, we at least narrow the limits of our
ignorance, and make some advance towards the
ascertainment of their probable source.

The foregoing observations I submit to the in-
dulgent attention of the Society. How far they
or the simple experiments on which they are
founded may be new, I will not pretend to deter-
mine, being only able with certainty to affirm that
they are, as far as I know, original.with me. The
question of their truth, however, is one of much









