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Dr. A, BucHANAN on the White, or Opaque Serum of the Blood, 3

seems to have been at a loss what to think of it, “ for,” says he, “so far
as T have been able to observe, it can hardly be said to have any lead-
ing cause.”® Professor Trail of Edinburgh, has given an excellent ac-
count of three cases of a “cream-yellow” state of the serum, apparently
connected with inflammation of the kidneys or liver, and he proved the
existence in this serum of a fixed oil, as Hewson had done before him.
Dr. Trail also first directed attention to a kind of serum like water
gruel, in which he could discover no oil. He rejects the idea of the
whiteness of the serum proceeding from the food, for that, he says,
would have been long since detected. He embraces Hewson’s opinion,
that it is a pathological phenomenon, and caused by the fat being ab-
sorbed “ by a diseased action of the vessels.”’f Dr. Christison seems to
regard “lactescent serum” as a symptom of incipient granular disease
of the kidneys, Some eminent modern physicians look upen it as a
part of the series of morbid changes in the fluids of the body which
oceur in diabetes. Dr. Williams, in his recently published “ Principles
of Medicine,” enumerates miky serum among the diseases of the blood.
He thinks it most probably occasioned by an increased absorption of fat,
occurring during any rapid diminution of the bulk of the body. Last
of all, to conclude this sketch of the prevailing opinions upon this sub-
ject, M. Lecanu, who is generally looked upon as the highest conti-
nental authority as to the constitution of the blood, enumerates various
diseases, of which “milky blood” is an accompaniment ; he ascribes it,
like his predecessors, to an increase of the fatty matter, while he gives
as an additional cause, a disappearance of the red globules of the blood.

My attention was particularly directed to this appearance of the
serum in the year 1840, owing to the frequency with which it pre-
sented itself during some experiments I was then engaged in making on
the constitution of the blood. I observed with Hunter, that it was of
very common occurrence in the blood of young women, who desired to be
bled, either because they were, or supposed themselves to be pregnant;
and whom, if no circumstances forbade, it was the custom to gratify in
their request. Now, as these young women were for the most part
strong and lusty, and therefore likely to take their food well, I was in
doubt whether to ascribe the whiteness of the serum to their peculiarstate
of body, or to the food which they had probably taken not long before.
To resolve these doubts, the most direct mode was to have a person in
sound health bled at different periods after a full meal, so as to observe
the effects of digestion upon the blood. Accordingly, a strong healthy
young man, to whom a good dinner was an equivalent for the loss of a
few ounces of blood, was easily prevailed upon to submit to the follow-
ing regimen and treatment. e had no breakfast, and at four o’clock
h_arl for dinner one pound of beef-steak, half-a-pound of bread, sixteen
liquid ounces of brown soup, and half-a-bottle of porter. Three ounces

* On the Blood, 37—39, + Edinb, Med. and Surg. Journal, 1821 and 1823,
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primary nutritious liquid prepared by the digestive organs, is intro-
duced into the blood through the lacteals, or through the branches
of the portal vein, It cannot, however, be doubted, that when the nu-
tritious matter is first absorbed, it is in the liquid state. It is re-
markable, therefore, that it should be found afterwards in the blood
as a precipitate, or in the solid state. It may, however, be readily con-
ceived how this effect will be produced, when we reflect, that the food
is dissolved in the stomach by an acid liquid ; which, if absorbed by the
veins of the stomach, will, on mingling with the blood, be at once ren-
dered alkaline, and will therefore let fall whatever substances its
acidity enabled it to dissolve. This reasoning, however, is no longer
applicable, if we suppose the white matter of the blood to be derived
from the admixture with it, of the alkaline chyle. A different ex-
planation was suggested to me by Dr. R. D. Thomson. He supposed
that the white matter of the serum might be soluble in it at blood-
heat, just as the urate of ammonia and other sediments which often
appear in the urine upon cooling, are held in solution at the natural
heat of the body. On trying the effect of artificial heat, we found that
the serum became considerably clearer, but it was still opaque.

It may also be supposed, that the serum is capable of dissolving
a certain quantity of white matter, but after being saturated, deposits
any superfluous portion. Inconfirmation of this view, I may remark,
that the relative quantity of serum and crassamentum has an effect on
the tint of the serum. Two individuals who had dined upon gelatin,
had each the serum opaline, at the end of the third hour after the meal :
after six hours the opaline tint was merely somewhat deeper in the
one case, while in the other the serum was as opaque as I ever saw it;
but on comparing the quantity of serum obtained from the same
measure of blood in these two cases, it was found to be more abundant
by one half in the former case than in the latter.

If any additional evidence be required of the origin of the white
colour of the serum of the blood, it may be derived from an experiment
of Hewson, from which so acute a reasoner could certainly never have
drawn any other than the right conclusion, had it been one of his first
experiments; but it was not made till his mind was thoroughly blinded
by his theory of ie-absorbed fat, and he in consequence misinterpreted
it. Hewson had found that geese had very commonly white serum,
though their chyle was always transparent ; and he therefore chose to
make his experiment on them. 1 therefore” says he, “took two of
them that were very hungry, and feeding both of them with oats, one I
killed four hours after, when I knew a part of the oats were undigested,
and upon examining the blood, T found the serum whitish, and full of
small globules ; on its being suffered to stand a little time, the white
part ascended to the surface like cream. The other was killed forty-
eight hours after eating, when its stomach was found empty, and the
serum of its blood quite transparent, and without any cream rising to
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the surface, or any appearance of small globules, when examined by
the microscope.” The obvious conclusion from this experiment seems
to be, that the one goose was killed while the digestion in the blood-
vessels was in progress ; but the second not till long after it was com-
pleted: whence the milkiness of the serum in the former case, and its
transparency in the latter. But instead of drawing this inference,
Hewson will have it, that *the whiteness of the serum was occasioned
by the fat being re-absorbed faster that it was used, (from its place
being supplied by the fresh chyle,) and thence was accumulated in the
blood vessels, so as to give whiteness to the serum.”

If these views be correct, it is clear that a milky state of the serum
of the blood is a phenomenon of the healthy body, and cannot in itself
be regarded as a symptom of disease. There are, nevertheless, certain
circumstances in which this appearance may serve to indicate the
existence of disease, as when it continues during a longer period than

‘according to the laws of health it ought to do. A case is mentioned

above, in which, after eighteen-hours fasting, the serum of the blood
was still loaded with white particles. The only inference that could
be drawn from this fact, was, that the individual had taken a more
than usually large quantity of food, and that the digestion in the
blood-vessels was protracted in proportion. Perhaps it would not
be warrantable to deduce any other inference, even were the milkiness
to continue for twenty-four or thirty-six hours after a full meal. But
when this milkiness continues for several days, although the appetite
is gone and no fresh supply of food taken, it then becomes probable
that the digestion in the blood-vessels 1s no longer going on, as in the
healthy state; being like all other functions of the body, subject to re-
tardation and derangement from the condition of the organs by which
it is performed. Thus Morgagni found the serum white in the blood
of two patients labouring under fevers; of which he describes the one
as malignant and attended with much danger, and the other as
verging to malignity. In the former, the whiteness was observed
in blood taken by the three last of four venesections which were
required ; and in the latter, in blood taken on the third, and again on
the fifth day of the disease.* Hewson states on the authority of a
contemporary, that “a publican, of about thirty-five years of age, and
corpulent, had been subject to a bleeding at the nose, to the piles,
and to such profuse sweats in the night, as to be frequently obliged
to change his shirt in the morning before he got out of bed, but
that for some time past, his sweats had ceased. That on September
the 23d, he was seized with a bleeding at his nose, which had been
preceded by a pain in his head for two or three days; that his
bleeding continued till he had lost about two pounds of blood, and
then stopt; and that the serum of his blood was as white as milk.
That at ten o'clock the same night, the hemorrhage returned, and he
lost a considerable quantity; nevertheless, it was thought proper to

* Morg. Epist, 49, Art. 22,
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A further opportunity was afforded of examining the chemical quali-
ties of this kind of serum in some specimens obtained for illustration,
with the prospect of submitting this subject to the consideration of the
Society.

A man about thirty years of age, after fasting eighteen hours, dined
upon twenty-four oz. of a pudding, consisting of two parts wheaten flour,
and one part suet, seasoned with salt. Two oz. of blood taken before the
meal, yielded a perfectly limpid serum. Seven ounces were taken
three hours after the meal, and the same quantity six hours after it.
The serum from the former was like syrup, but a little white: that
from the latter was milk-white. The white matter in the latter was
separated by Dr. Thomson, by means of salt and the filter, and ap-
peared similar to the substance he had before examined. It contained
no fixed oil. The other specimen of serum threw up its cream spon-
taneously. It left upon the filter only a trace of white matter, but a
notable proportion of a fixed oil, which was easily demonstrated, by
merely drying the filtering paper, and holding it between the eye and
the light. It can scarcely be doubted that this oil was derived from
the suet of the pudding, while the white proteinaceous substance most
probably represented the gluten of the flour. Thus two of the three
elements of which the food consisted, were found in the blood, but the
starch, the most abundant of all, was sought for in vain.

Posteript.  After the meeting of the Society on the evening of the
13th inst., it occurred to me as possible, that the starch might be con-
verted by the organs of digestion into sugar, and be absorbed in that
form into the blood. I accordingly procured some yeast next day,
and treated with it the serum of the blood, which had been taken three
hours after the meal, proceeding in the same way in which I am in
the habit of examining diabetic urine. Fermentation ensued, and con-
tinued about forty-eight hours, the heat not having been regularly
maintained. The serum from the blood of another individual who
had used the same diet, but more sparingly, was treated in the same
manner, when the same result ensued, ouly the gas was somewhat more
abundant. But what struck me as more remarkable still, was, that
the serum of the blood which had been taken from both these indi-
viduals after fasting, likewise fermented; although the quantity of
gas obtained was much less than in the former instances. I found
that the largest quantity of gas obtained in these experiments was
about equal to that obtained by means of the same apparatus, from a
solution of sugar in water, containing five grains to the ounce. Should
farther observations confirm the idea here suggested of the existence
of sugar in the blood as a normal product, it is obvious that a corre-
sponding .modification must be made of the prevailing theories of
diabetes, according to which the production of sugar is regarded, as
the essential derangement of action in which that disease consists.
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