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might be ealsily filtered, upon the addition of a small quantity
of water; and if it were required that the fluid should pass
through quite colourless, this also might be secured by the
substitution of a very weak syrup. He used white filtering
paper previously moistened, and succeeded in performing the
experiment with the blood of a single frog. In the liquid
thus obtained by filtration, no globules can be detected by the
microscope ; in a few minutes a coagulum forms, which is not
visible unless drawn out of the fluid by a needle. This
gradually contracts, becomes whitish and fibrous, and has ex-
actly the appearance of lymph.

The consideration of the liquor sanguinis leads naturally
to the changes which take place in the blood after removal
from its vessels, in which the liquid in question plays an
essential part, These are the spontaneous coagulation of the
blood, and its subsequent separation into serum and clot.

When blood is drawn from the veins of a healthy person,
on being set at rest, in a few minutes it assumes the solid form.
The blood of man requires from three to seven minutes, that
of the rabbit only two, for coagulation. The sheep and other
weak animals, yield blood which solidifies much more rapidly
than that of the bullock. This difference may be well seen
in the slaughter-house ; in experiments which I have had
occasion to perform there, sheep’s blood has been found to
conerete as soon as a small vessel could be filled, whereas bul-
locks’ blood frequently remained flmd for ten minutes.

The cause of coagulation has been much discussed, and the
subject unfortunately embarrassed by the statements of inac-
curate observers, especially Sir Everard Home and Mr. Bauer.
It was generally supposed that the colouring matter is rapidly
decomposed, so that the globular nuclei are enabled to cohere ;
and the opinion was conceived to be supported by the faet,
that on washing the clot, the hematosine 1s dissolved, leaving
the colourless fibrin on the filter.

To this statement it might be sufficient to object, that the
colouring matter 1s insoluble in serum, and the globules thus
surrounded do not undergo any change for some days. In-



























) . ¥ -




21

-of hematosine and a few others, we are little the wiser for the
elaborate researches made into the nature of these substances.
We therefore pass over this branch of the subject, excepting
on such occasions as offer interesting facts derived from this
source.

It is first proposed to give an inventory of the constituents
of the blood ; next to state the alterations to which it is liable
in respect of age; sex, or temperament ; after which we shall
be better able to examine these elements in detail, and trace
the relation of each to the mass of the blood.

Many attempts have been made to analyze this complicat-
ed fluid, and success has but sparingly rewarded the exertions
of most of the competitors. But of late, the general agree-
ment between the results arrived at by various inquirers, leads
us to believe that we have tolerably well reached the truth of
the matter ; and Lecanu of Paris has recently published an
elaborate analysis, which we may safely take as a standard of
the general constitution of the blood, though it may be neces-
sary to correct some of the details in accordance with subse-
quent researches.

In two specimens of healthy blood, he found the following
constituents :

Water . : . 780-145 7785-590
Fibrin . . : 2100 3565
Hematosine : : . 133000 119-626
Albumen . . : 65090 69415
Crystalline fat . : ; 2-430 4300
Oily matter - : 1-310 2-270
Extractive ; : : 1790 1-920
-~ Albumen combined with soda 1-265 2-:010
Alkaline salts 3 : 8370 7-304
Earthy salts, iron . - 2-100 1:414
Loss : : : 2-400 2-586

1000-000 1000-000

Besides these, and some more ingredients which belong to
healthy blood, there are others which enter into its eomposi-
tion in states of disease. It is indeed difficult to draw any



22

line of distinetion between these two classes of its constituents,
especially when we consider that all the latter do probably
exist in healthy blood, though in quantity so minute as to
evade our means of detection. The question is one of much
interest, and in considering it in a future chapter we shall
have oceasion to exceed somewhat the limits of physiology,
and introduce a few facts strictly belonging to the science of
pathology.

A very good detail of the chemistry of the blood will be
found in a recent work by Mr. Rees of Clapham ; together
with some further suggestions, which, if followed up, may lead
to results of importance. The article in Dr, Turner’s Che-
mistry is perhaps unequalled as a distinet and concise ac-
count of the facts at present known.

The oily matter alluded to in the above list, is contained
in the serum, and may be procured from it by agitation with
ether. The erystalline fatty matter is similar to cholesterine
in many of its properties, and like it resists the action of po-
tash ; many of these fatty principles are described by authors,
and we hear of new ones from time to time. Indeed the
fats of the blood are almost a distinet department of chemis-
try, and they require a separate study. It will be at least
convenient if the suggestion of Mr. Rees should prove ecor-
rect, and they be found ¢ nothing more than stearine and
elaine, altered more or less in their chemical properties by
combination with sulphur or phosphorus.”

Dr. O’Shaughnessey has, in the ¢ Lancet” for February
‘7, 1835, deseribed a new principle found i the blood, which
he has called subrubrine ; its most striking charactenstic 1s,
that it is deposited from its solution in boiling dilute aleohol,
appearing of a pale flesh colour.

The occasional presence of silica, copper, manganese, and
titanic acid has been established by various observers, though
in very minute quantity. The late researches of Denis seem
conclusive as to the necessity of removing cholesterine from
the list of ingredients of healthy blood, where it had been pre-
viously placed by some chemists.

M. Barruell has lately discovered a volatile principle in
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blood, peculiar to the animal from which it is obtained, and
which is not readily dissipated in drying. Probably it 1s
in some way combined with the other elements of the blood,
for it does not appear until the addition of sulphuric acid-
Its odour is in all instances strongly characteristic of its spe-
cies; so much so as to have been employed in medico-legal
investigations. It is said to be stronger in the blood of man
than of woman,

After what has been said of the serum and clot, it will be
sufficient to add, that the former contains all the above n-
gredients, with the exception of fibrin and hematosine ; the
clot consists of these two prineiples, saturated with serum, and
In a certain manner combined with 1t.

The physiological variations in the blood, in regard of age,
sex, and temperament, form a new department of science, the
study of which originated with Lecanu. In shortly stating the
result of his inquiries, I shall omit decimals, as indicating
a degree of accuracy not justified by the state of our know-
ledge. He found the amount of water to vary in health, from
779 to 853 in 1000- parts of blood, the average being 816.
In the female, it varies from 790 to 853, in the male from
779 to 805. The observations of Denis agree closely with
these ; he found the water in male blood to range from 805 to
732, in female blood from 848 to 750 : the mean of the for-
mer 1s 767, and that of the latter 787.

The effect of age is not so clearly ascertained, Lecanu find-
ing no difference in this respeet, while Denis affirms that the
proportion of water is somewhat greater in children and old
persons than in those of a middle age. '

The temperaments have a marked mnfluence on the amount
of water in the blood ; Lecanu found it to vary in four experi-
ments upon women of sanguine temperament, from 790 to
796 ; in four upon those of phlegmatic teroperament, from
790 to 827. The average for the sanguine is therefore 793,
for the phlegmatic 804. In men the sanguine average was
786, the phlegmatic 800 ; the difference for temperament
being in men 14, in women 11.

The amount ol albumen 1s stated to vary little under these
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amount of fibrin obtained by stirring, and that procured by
washing the clot ; and Lecanu is much of the same opinion.

In the following detail of experiments made upon this sub-
ject, the term amorphous will be applied to the fibrin of the
liquor sanguinis, and that of nuclein to the central part of the
globules.

The points I have endeavoured to ascertain are the follow-
ing : 1st, Is there any constant increase in the amount of
fibrin obtained by washing the clot, over that separated by
stirring or shaking ? and, 2d, Does any constant relation ex-
ist between the two ?

After some practice in washing the clot, I found that this is
best effected by chopping it into small fragments, securing it
in a linen cloth, and leaving the whole in water for twenty-
four hours. The mass should be squeezed occasionally, to as-
sist the process.

The carotid of a sheep was divided, and several wide-necked
bottles filled at the same moment with arterial blood.

One bottle shaken with lead yielded,—

(Grains.
Blood, . 166 or 1060
/ Fibrin, . 1 1 S 2-87
One washed—Blood, . 640 Lol 1000
Fibrin, . 2-2 - 344
One washed—Blood, . 872 i 1000
Fibrin, 31 sty 1o

Mean of the two last, 3:32 in 1000.
Here the fibrin (amorphous) is 2-87, and the nuclein, by
subtraction, *45, or fibrin to nueclein as 100 : 16.

A sheep was bled in the jugular vein, and two bottles filled
with the blood.

One shaken—Blood, . 3000 or 1000
Fibrin, . 139 5.5 463

One set to coagulate—Blood, L8N e T
Fibrin, . 0 DR 563

Difference for nuclein 1-00.
Fibrin of liquor sanguinis to nuclein as 100 : 21-4.
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The next two cases afford no very satisfactory result. They
rather shew that the amorphous fibrin coheres pretty well dur-
ing washing, though weak enough to allow the nuclein to
escape.

A young woman was bled, having general fullness and pains
of the back and limbs, probably hysterical.

Blood shaken, . . . 910 or 1000
Fibrin, : : : R R 51
Blood coagulated, . . 2030 ... 1000
Fibrin, e ; : 10-05 | ... 50

Another case: A young woman complaining of pain in the
side, &e.

Blood shaken, . : 1740 or 1000
Fibrin, 5 : : ;L7 it 327
Blood coagulated, . : 1874 ... 1000
Fibrin, . . : T s R . |

‘Want of time prevented the repetition of these experiments,
as well as the extension of them to other animals. Perhaps
the above are sufficient to warrant these general conclusions :

1st, The washed clot of healthy blood exceeds that obtained
by shaking ; and the difference is owing to the retention of the
whole or a part of the nuclei.

2d, The nucler weigh most in the strong animals, in which
also the amorphous fibrin is most abundant.

3d, A slight want of tenacity in the clot, especially in human
blood, prevents the retention of the nuclei.

Berzelius is of opinion, that the three principal components
of blood, hematosine, fibrin, and albumen, are but modifica-
tions of the same principle. The similarity of their chemical
analysis, (with the exception of iron in the case of hematosine,)
and the close resemblance between the action of reagents upon
each, greatly favour this supposition.

In what state of combination does fibrin exist in blood ?
Berzelius remarks, that most fibrin loses three-fourths of its
weight in drying. Dr. Davy has given two analyses of the
buffy edat, (Thesis de Sanguine) ; but they are not exactly
suited to the solution of the present question. I have put to-
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The mucous membranes occasionally secrete fibrin, as in the
case of croup and laryngitis : the shreds of the rice water
dejections observed in cholera are of the same nature.

Hematosine. This substance, which exists in the blood as
the colouring envelope of the red globules, i1s obtained pure
with difficulty, from the strong resemblance between its
properties and those of albumen. Like this prineiple, it
exists in a soluble, as well as an insoluble form, and. its
properties will be found fully discussed in chemical works.

Hematosine is the only element of blood which contains
won. This was proved by Berzelius as long ago as 1806,
notwithstanding the subsequent incorrect statements of Brande
and others. Neither Berzelius nor succeeding chemists could
find iron by the liquid tests, till Ir Engelhart took up the
subject (Prize Essay, Gottingen, 1825); he confirmed the
statements of Berzelius, and like him found iron in the ashes
of hematosine, but none in the other elements of the blood.
In addition to this, he decolourized solutions of hematosine by
passing chlorine gas through them, by which white flocks were
thrown down. On adding the various liquid tests, abundant
evidence was afforded of the presence of iron.

Soluble hematosine 1s of a deep red or black colour, and
owes 1ts brighter tint in the blood to the presence of alkaline
salts. It is reddened also by alkalies and their carbonates,
and blackened by acids, even the carbonie. It is insoluble in
serum and saline solutions, the former circumstance being
proved by Miiller to be wholly unconnected with the albumen.

Hematosine, when incinerated in the open air, yields 1-25
per cent. of ash, of which one-half is peroxide of iron. When
purified by Leecanu’s process, which consists in adding solution
of subacetate of lead to the liquor, it yields a much larger
amount of iron.

Since blood contains so much iron, a question arises, in what
form does it exist 7 Berzelius is a warm supporter of the no-
tion that 1t exists in the metallic form, combined generally
with the ultimate elements of hematosine. Chlorine, he ar-
gues, 1s the only agent we yet know of that will set free the
iron from the other constituents of liquid blood ; and as chlo-
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rine has a strong affinity for the metal, and none for the oxide,
it is reasonable to mfer that the metal exists in its deoxidized
state in the blood. On the other hand, the mineral acids do
not detach the iron, which they might be expected to do if it
were already oxidized, and which they would not do if it were -
metallie.

In opposition to the reasoning of the Swedish chemist, Rose
has shewn that the hematosine can be in a certain degree re-
vived, after the transmission of chlorine ; for if the liquid thus
obtained be not filtered, and excess of ammonia added, no iron
is thrown down, but a deep red colour produced. He found,
that when a persalt of iron is added to hematosine, the com-
mon tests will not shew its presence; also alkalies refused to
precipitate iron from mixtures with many organie substances.
However, such compounds are readily decomposed by the
mineral acids, from which circumstance Berzelius draws an
additional argument for the metallie state.

It has however been affirmed by Menghini, that dried
blood, when reduced to powder, is affected by the magnet.
This, if true, would be decisive against the peroxidation of the
ron ; but it 1s dented by Sir C. Seudamore. I repeated the
experiment by reducing blood to dryness, and pulverizing it in
a Wedgewood mortar. On applying a polished steel magnet
to the puwder, a very small quantity adhered to it; but on
substituting for the magnet the blade of a knife of the same
degree of polish, an equal quantity attached itself to the steel.
But this 1s by no means decisive against the metallic condition
of the iron in the hematosine.

The healthy amount of hematosine is fixed by Lecanu at
about 108: in 1000 of blood ; but, as before noticed, it varies
for sex and temperament. The method employed for ascer-
taining the amount of this principle is as follows :— Weighed
portions of serum and clot are dried, and the residue of each
weighed. These numbers are reduced to those corresponding
to the serum and clot of 1000 grains of blood. We now con-
sider all the water of the clot as having existed as serum, and
consequently as having left in the clot so much of salts and al-
bumen, as would correspond to the same quantity of water in
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the serum. By subtracting this amount of salts and albumen
from the dried clot, we obtain the fibrin and hematosine, and
by adding it to the product of the actual serum, we obtain the
whole albumen and salts. '

This method was employed by Lecanu, as well as Prevost
and Dumas ; but Miiller objects to it as being founded upon
a mere supposition, viz. that all the water of blood is water of
serum. But if the supposition be correct, the method of ana-
lysis is so also ; and I hope to be able to prove that this is the
case. The following facts tend to support the view, that the
fluid with which the globules are saturated is serum, and not
mere water :

1st. 'We know of no instance in which pure water is found
in the system ; and we have just seen the fibrin to be com-
bined with serum.

2d. Supposing the globules to have been at first saturated
with water, and then immersed in serum, the first effect of
endosmosis would be to mix the two fluids, so as to saturate
the globules with serum.

3d. The result of a comparative experiment. The follow-
g analysis was conducted after two distinet methods, and
the accordance of their results will, I think, prove the truth
of the sup‘.[msitiun in question, though there may be some
room for fallacy in the albumen adhering to the globules.

Blood was drawn from a female ; clot firm, natural.
Specfic gravity of serum, 1-0271 at 60° F.,; serum gr. 200"
afforded when dried, 18-2; clot, gr. 128- gave dry matter,
39-1.

A quantity of clot, gr. 327 was chopped fine, and mace-
rated for 15 hours in water ; the solution, when carefull}r col-
lected, weighed 1740 grains.

Another piece of clot was chopped, and washed for several
hours ; it was then macerated in pure water, till a strong so-
lution of pure hematosine was obtained, with the exception of
such albumen as might belong to the globules. This solu-
tion was poured into a tube and carefully diluted, till its colour
corresponded with that of the other solution of hematosine
and albumen, The fluid thus obtained, weighed 246 gr.
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means of boiiing serum, and squeezing the mass. More re-
cent writers repeat their observations, probably from force of
habit. Had we no means of analysis, it might be interesting
to observe how much water could be expressed from hard-boiled
albumen, but in the present state of science, it is difficult to
see why this very unsatisfactory experiment should be so often
referred to.

The analysis of serum will be at once seen by referring to
Lecanu’s analysis of entire blood, and subtracting from it the
fibrin and hematosine. The amount of water in 1t is not very
variable, and, it should be remembered, does not by any means
correspond with its specific gravity. This is possibly owing
to fat, which, while it adds to the residue, diminishes the
specific gravity of the fluid. In proof of this I subjoin the fol-
lowing analyses, made at random from different specimens of
serum :—

Case. Sp. gr. of serum. Contents in 1000 of serum.
Woman, Peritonitis, 1:025 VLS 855
Girl, Pneumonia, 1-026 3 92-1

Girl, Amenorrhea, 1:026 i 90-5
Man, Renal Dropsy, 1-027 P 84-0
‘Woman, 2 1-027 i 91-0
Man, Renal Dropsy, 1-:028 o 92-4
Woman, Pneumonia, 1-029 S 93-1
Boy, Cynanche, 1-030 o 109-5

Berzelius has remarked, that if a small quantity of a metal-
lic salt be mixed with serum, and rather more caustic potash
be added than is necessary for its decomposition, the oxide is
not precipitated, but retained in solution by the albumen.
Miiller suggests the probable advantage of dissolving some
medicinal substances in this manner, for the purpose of readily
introducing them into the system. Berzelius remarks, that
1t 1s by this means that metallic salts and oxides are absorbed
from the intestinal and other surfaces, dissolved in the serum,
and expelled by the excretions. The subject seems well
worthy of further inquiry.

The milky appearance of serum was first examined by Pro-

fessor Traill, and found to be owing to fat, which may be re-
D
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enced by the solids ; but we can now furnish a much more in-
teresting and satisfactory explanation.

The first point ascertained is, that during long hemorrhage
the blood is gradually found to become more watery, and less
abundant in red globules. This was first proved experimen-
tally by Prevost and Dumas, who bled a cat three times, with
an interval of two minutes between the first and second, and
five minutes between the second and third operation. The
blood drawn each time contained the following :

Water. Albumen. Globules,

First bleeding : ST9 87 118
Second bleeding : 809 T4 116
Third bleeding : . 829 Ti 93

A similar result was obtained by Lecanu in the human
subject. The result of my own observations en this subject
will be related presently.

In the next place, the experiments of Majendie and others
have proved that venesection produces increased absorption ;
in addition to this the capillaries are enabled to contract upon
their contents, the whole.amount of the blood being lessened, so
that much of the serum contained in them 1is circulated
through the system. To these two facts we are to ascribe
what I shall soon have an opportunity of proving, viz. that
the serum, after hemorrhage, is both increased in quantity,
and diminished in specific gravity. Moreover, the absorption
consequent upon venesection is greatest in the capillaries ;
and by these means, as observed by Professor Alison, the
blood 1s so far charged with serum as to coagulate much more
rapidly. Thus the chain of causation seems complete; and
we may add this to the number of instances in which we are
permitted by our Creator to enter into the means by which
He has secured results so conducive to our safety. For we
cannot but observe the benefits which result from this proper-
ty of the blood, in the case of wounds and hemorrhages ; the
greater the difficulty of stopping the flow of blood artificially,
the more do the eircumstances of the case tend to a spontane-
ous favourable termination ; and on the other hand, did the
loss of blood diminish its power of coagulation, 1t 1s difficult
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¢ time counts not,” and whose * close and mysterious strug-
gle” with the atoms of matter, is only revealed by conse-
quences more or less remote. '

The colour of the blood, and the changes effected in it by
gaseous and saline agencies, will come before us under the head
of Respiration, yet a few considerations respecting it belong
to this place. It must have occurred to the most superficial
observer, that while we speak of the blood as red, we univer-
sally describe the veins as blue. This circumstance is alluded
to by Hunter, who also remarks the fact, that a thin layer of
fibrin gives the same blue colour to blood in a basin. I have
also seen blood unequally covered with a buffy coat, having
an indigo tint in some parts, while others exhibited the red or
the buffy appearance. This may help to account for the blue
tint of the subcutaneous veins ; but there 1s another modifying
circumstance,—the oppeosition of flesh colour around the vein,
causes it to assume in many instances a distinet green appear-
ance, on the principle of complementary colours well known
to artists. Besides this, the blue may be changed to green,
from being seen through a yellowish medium.

The colour of the blood answers several useful purposes. We
may first consider its importance in disease: By it we are en-
abled to judge of the amount of congestion or inflammation in
external parts, and even in many cases, of the malignity of the
disease. (Hunter, on Blood and Inflammation.) It forms an
adjunct to the diagnosis of inflammation,—rubor, calor, tensio,
dolor ;* we may by its means detect extravasation in putrid
diseases,—and 1n case of bruises, the successive changes of
colour are owing to the gradual absorption of the constituents
of effused blood.

Though infiltration of blood after death gives us much
trouble in the form of pseudo-morbid appearances, its presence
m inflamed tissues furnishes much useful information, and
even during life, the glow upon the face and hands affords a
ready indication of the state of health.

* In hematemesis, hemoptysis, and hematuria, as well as in the sputa
of pneumonia, its presence is most important in the diagnosis and indica-
tions.
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to the aetion of the air-pump, furnishes no carbonic acid : but
this gas is procured by agitation, under similar eircumstances. -

Atmospheric air gave the same result ; that is, no carbonic
acid was obtained when the air was drawn off immediately,
but only after being allowed to stand for some time.

Serum agitated with carbonic acid so as to absorb a portion
of it, evolved none by exposure to hydrogen gas.

Now, we know that atmospheric air instantly arterializes
the blood 1n contact with 1t, and ecarbonie acid should there-
fore have been found in both the above instances in which
blood was exposed to it. As baryta is an exceedingly delicate
test, and the first moments of exposure must be the most ef-
fectual, this fact greatly lessens the value of the experiments.

The following experiments were made before I was aware
of the late researches of Magnus, and while the question of
carbonic acid in the blood was still undecided. Though
somewhat long, I prefer relating them in detail, as the reader
may judge of their accuracy by those precautions or oversights
on which so much of the value of such attempts must depend.

The subject of experiment was venous blood from the jugu-
lar of a bullock which had just been felled. The enlarged
extremity of a bent tube was applied to the vein, and the other
end plunged below the surface of good animal oil, which filled
wide-necked bottles to the depth of one inch ; as soon as the
oil flowed freely from the mouth of a bottle, 1t was corked, so
that no air got access to the blocd at any period. The bottles,
which were previously charged with fragments of lead, were
shaken for some time, and conveyed to the apartment where
the experiment was to be continued. Pure hydrogen gas
was now procured by passing it through a mixture of lime
and potash in solution, contained in a tube closed at each end ;
the whole was agitated till impurities were removed, and the
gas perfectly saturated with moisture.

The tube containing gas was immersed in a bottle of water
at 55° F., the barometer standing at 2947 inches; it was
now measured by the application of a graduated scale, on
which each entire inch was divided into thirty-two parts.

Kach bottle of prepared blood was carefully uncorked be-
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solid in all kinds of death. This is not the case ; for in sud-
den death, from many causes, it remains fluid, and its fluidity
is generally accompanied by a flaceidity of the muscles. This,
however, is not constant. Dr. Percy has lately communicated
to me a case where a person died of violent gastro-enteric in-
flammation ; the muscles were quite rigid after death, but the
blood remained fluid.

2dly, The tendency of blood to coagulate, and the degree of
accuracy with which this change is effected, are influenced by
various agents, much in the same manner in which actions un-
doubtedly vital are modified by them. Coagulation is entirely
prevented by freezing for 36 hours, by a heat of 140° F.
which is insufficient to coagulute the albumen : and much re-
tarded by opium, as first observed by Dr. Hunter, and since
confirmed by Mr. Prater, (Experimental Inquiry, p. 42).
But the most forcible application of this argument 1s, I think,
that derived from the analogy between the action of some medi-
cinal agents upon the fibrin of blood, and upon that which
1s the basis of muscle. Thus we know that chloride of sodium
has far greater power than opium in preventing the contraction
of pieces of muscle immersed 1n its solution ; and according to
Mr. Murray (Brewster’s Journal) hydroeyanic acid has still
less effect than opium in this particular. Now these three
- substances, chloride of sodium, opium, and hydrocyanic acid,
have a proportional influence upon the coagulation of the
blood : the first being able to prevent it altogether, at least
until subsequent dilution, the second to retard it considerably,
and the third being so feeble in its effect, as to have been af-
firmed by Sir C. Scudamore to be without any influence at
all. Mr. Prater, however, finds that in large quantities it cer-
tainly does retard coagulaion.

It would be uncandid not to mention a few circumstances
that oppose this view of the subject, though perhaps they
might be easily reconciled with it upon further investigation.
Prater discovered (op. eit. p. 6.) that blood kept fluid by
commion salt might be carefully evaporated to dryness, and yet

retain its power of coagulation when mixed with a sufficient
F
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which we should expect to see, were they reddened gradually
by distinet additions of oxygen.

Thefollowingseems a ready method of shewingjthe chyle glo-
bules in the aggregate, in the blood. When two portions of
blood are drawn from the same person, one of which is allowed
to coagulate, and the other deprived of fibrin by shaking with
lead, we have an opportunity of comparing the serum expressed
from the clot, with that procured by the subsidence of the red
globules. My attention was not drawn to this circumstance till
lately, but in the last three experiments of the kind, I found
the serum of shaken blood milky, while that from the cogula-
tion of thesame specimen was transparent. This seems owing to
chyle globules, which escape the fibrin when coagulated by stir-
ring, but are entangled in the clot when coagulation takes place
in the usual manner. These three patients were bled at noon.

It is proposed to pass on generally to the uses of blood, and
having traced this fluid to its destination in the functions of
nutrition, apposition, and secretion, to return to the indivi-
dual constituents, endeavouring to put together such facts as
can be collected regarding each of them, so as to present a
connected view of their natural history. The changes which
the blood undergoes during its existence as a whole, are those
of arterialization and venization, which have been already
considered. We therefore pass on to the next question—
What becomes of the blood ?

Blood s disposed of by transformation, which is of threekinds :
1st, Apposition, or growth of non-vascular textures: 2d, Nutri-
tion, or growth of vascular textures: and, 3d, Secretion, or
transformation into a fluid which escapes on the free surface of
the organ.

Apposition, or the mode by which non-vascular textures
are nourished, is effected by the change of some of the com-
ponents of the blood into a solid unorganized substance, on the
free surface of an organ. We have little to do with this
function at present, for whatever part the blood plays in it,
will be best explained by the study of nutrition generally. It
should be remembered that non-vascular structures are of two
kinds ; 1st, those that were originally vascular, and have had
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secreting ‘organs. This is not the place to describe the so-
called galvanic relations of the stomach and liver, the serous
membranes, and the skin : they present an interesting field
for speculation and research. Salts are found in every solid
and fluid of our body, and appear indispensable to animal

Iife.

Lactic Acid.—Berzelius, the discoverer of this acid, states,
that it is a general product of animal decomposition, even
within the body. He considers it as generated by the muscles,
neutralized in the blood, and carried off by the kidneys. The
acid theory of some German physiologists has been already

alluded to.
Iron.—Emmert says, this metal may be detected in the

chyle, by first adding nitric acid, and then tincture of galls.
It 1s therefore less intimately combined than in the blood.
Oechlenschlidger has found iron in the blood of puppies before
sucking. The iron i1s found in minute quantity in the bile,
and probably in the menstrual evacuation.

Fat—Oily matters are found in chyle, from whence they
readily enter the blood. It is deposited in the cellular mem-
brane, and appears to be the only element of our system which
may accumulate to an almost unlimited extent in it. It is liable
to a species of hypertrophy, of which Daniel Lambert has fur-
nished us with a memorable instance.

The nature of our present inquiry confines us to the use of
fat in relation to the blood. And as most theories of its use
hitherto proposed have not proved very satisfactory, I am diffi-
dent in offering what I believe to be a novel hypothesis on
the subject. Of the four elements of organic prineiples, oxy-
gen and nitrogen are contained in air, and hydrogen and car-
bon, with a little oxygen, in fat. So fat is complementary to
air, or in other words, fat and air together furnish materials
for all our tissues. Consequently, as long as fat can be sup-
plied, so as to be introduced into the blood, we can hardly pe-
rish for want of nourishment. If so, nature, in laying up
stores of fat, has taken the most effectual means for providing
against the evil day. To this it may be objected, that the




































