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Art. IV.--On the Cause of the Mjilky and Whey-like ap-
pearances Sometimes observed in the Blood. By Robjeht

Chicistison, M. D., Professor of Medical Jyrigprudence and
Police in the University ©of Edinburgh, &c-

1IN ocur present state of ignorance as to the chemical pathology
of the human fluids, every 2ddition to our kpowledge, mexe
especially of the pathological states Of the blood’ must be a
subject ©f interest, although 1S precise bearings °= physiology
and medical practice may POt at first be apparent. Within
these few yoarg several interesting additions have been made to
this department of medical knowledge, which have admitted of
very direct and important practical applications. No© ene who
is acquainted with the researches of Drs Marcet, Prout, Bright,
and Bostock, will be inclined to doubt the practical utility of
pathological chemistry. ©Omn the contrary, he will rather peqret
that so few physicians carry with them from the schools the
knowledge of the details of organic chemistry, which is requi-
site for carrying on this kind of jpyestigation.

It is not easy t© say what are the relations which the addi-
tion to be made in the pregent paper t° the pathological history
of the blood may have to physiology or the practice ofmedicine.

The state of the serum which I propose t° investigate is, in
its minor degrees, not uncommon. But the circumstances in
which it occurs have not hitherto been often enough observed
to justify any pathological = physiclogical inferences. The
facts, however, appear t© me too interesting not to deserve heing
recorded. I must therefore be content with Simply making

them pyplic, and directing the physician's notice to an gaqy
method of chemical investigation in all cases Of the kind.

In the last number of the Edinburgh Medical and Surgical
Journal, some oObservations have been made for the purpose of
illustrating a case communicated by a correspondent, where the
serum Of human blood presented, when recently drawn, the ap-
pearance °f milk. The author of the observations appended te
the case has quoted several parallel instances from the experj_ence
of Hewson, and extracted from the same writer copious referen-
ces to other sources of information in earlier works. From these
particulars, from the moxre accurate researches of later experi-
mentalists, which will presently be mentioned, and likewise from
the facts which have come under my ©w= notice, or been com-
municated to me by my friends,?it would gppear that apilky-
like state of the serum of human blood is not a very uncommon

occurrence.
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Various opinions hav§ been formed as to its cause. The
most recent conjecture 1 that Of the correspondent Whose case
appears in the last rllumber of the Medical a.nd Surlgical Jour'—
nal, and who takes it for granted that the pilky-like serum is
nothinc_; else but milk. Mr Hewson, after stating that he was
ac 1157 led to imagine the milkiness depended = = portion ©f
the chyle mot being converted into blood, acknowledges that
this idea avas not borne out hy facts. He afterwards gpgerved,

that on evaporating mllky serum to d¥ynessl .the residuum
made a greasy stain on paper; from whlch' he infers that the
cause Of the milkiness is Oily matter diffused throughout
the blood; and he considers that this oil is in all probability
formed yy; the mouths of the absorbents from the fat of the
adipose cells.* The late DX Gregory observes explicitly, blut
without SpeCifying any grounds for the statemgnt, that the Tnfl.l—
kiness depends °= the absorption of fat and its non-conversion
into gluten °~r fibrin.f?The only person, however, who has
hitherto carefully analyzed milky serum, and been thus enabled
to assign o substantial reason for the opj_nj_on he espouses, is
Dr Traill of Liverpool. His researches may be seen in va-
rious numbers of the Medical and Surgical Journal for the
years 1321 and 1823. He analyzed with care three specimens

of milky serum, two of which were taken from the same person

in two different illmesses. The gpecific gravity was under the
healthy standard in all, being 1018.7 1n one gge, and 1025
and 1018 in the two specimens from the other. The former
serum contained 21.1 parts per ©ent. of solid patter, a most un-
usually high proportion; and of this 15.7 were albumen, 4.5
an oily matter, 0.9 saline substances. Of the two specimens in
the latter case the llghter gave 16.4 per cent, of solid matter,
13.3 being albumen, 2.5 oil, 0.6 saline gubstances; while the
denser Specimen gave 15.2 of solid patter, of which a consi-
derable proportion was 0il. From these analyses Mxr Traill
concludes, that oil exists in all kinds of milky serum, and that
Ithe milkiness is partly perhaps owing to this 0il, but chlefly
in all probability to an excess Of albumen. J Since hig

re-
searches, notice has again been taken of the gccurrence of

' milk
serum 1n two numbers of the London Medical Re OSitOIY fo{
1824. One of the editors of that Journal says ge has four

times witnessed a milky or wliey-coloured appearance in serum-
and (gpparently under the ippreggion that he was the first to

notice jt, and attempt ©° explain it,) puts the question, whe-

© on the Blood, 141, 148, 149.
K2 Conspectus Medicinal Theoretics.

? Edin. Med. and Surg. Journal, xvii. 230'.  1bid, 637, and xix. 321.
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* In a
subsequent Number, Mz Venables, = correspondent ©f the
Journal, also'mentlons. his having seen the appearance in ques-
tllonl but denies that it depends on the presence of oi]_’ though
without agsigning any reason.-f*

My own experiments, which will now be detailed, have fur-
nished results in many respects the same with those of Dr
Traill. They differ, however, in some subordinate particulars,
and likewise in leading to the conclusion (which I trust the se-
quel will Satisfactorily establish,) that the cause of the milkiness
is simply the fat of the human body contained in the blood in the
form of emulsion.

ther the appearance arises from the pregence ©F oil.

I am indebted for the milky serum which I examined to Mr
Ziegler, a surgeon of this city, who had the kindness to submit
to my inspection twe gpecimens taken from the same patient,
with an interval of a week between them. The blood which
yielded them had a whitish appearance before it coagulated, so
that Mr 7iegler at first imagined milk had been secidentally
left in the cup. The blood each time coagulated in the custo-
mary way. 1T appearance both gpecimens Of serum were quite
undistinguishable from new milk, being at least as white and
opaque, especially the serum of the first-drawn blood.

The specific gravity of both was much under the healthy
standard, that fromthe first drawn blood being 1018.7, that ofthe
last drawn 1021.8 , while that of a specimen of healthy serum
examined at the same time was 1030.8, which is rather above
than below the average. The quantity of solid matter was
above the heg]thy standard in the ]ighter milky serum, and
about the healthy standard in the heavier. The solid contents
of the healthy serum dried at 2127 till they ceased to lose
weight amounted to 10.22 pey cent., which is about the jyerage
assigned by chemists; that of the lighter milky serum was
13.77; and that of the denser serum 9-81. It is worthy of re-
mark, that, neither in relation to heglthy serum, nox to one an-
other, was there in these Specimens of milky serum gpy direct
proportion between the density and the solid contents; the pro-
portion was rather an inverse ratio- The same fact results from
the experiments of Dr Traill.

The solid contents of both varieties of milky serum were Ob-
viously greasy on the surface, so as to stainglagg and jmpart =»
oleaginous appearance t° filtering paper. This was also remarked
by both Mr Hewson and Dr Traill. The oleaginous or rather

adipose matter, however, may easily be separated in = state Of py-

* Lontl. Med. Uepos. sev. 191. + Ibidem, xxv. 2r>7-
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rlty from the original serum by means of sulphuric ether: As
ether does not coagulate serum, and poggesses the power ofdllssolv—
ing most oily and fatty substances, I expected, by agitating the
milky serum With a larger quantity ofether than the water of the
serum can dissolve, that the adipose substa§ce would after repose
rise to the top with the undissolved ether in the form of a pure
ethereal solution. Accordingly, when the milky serum was agi-
tated with half its volume of ether in a small, narrow, precipita-
ting glass, the milkiness in o few seconds disappeared entirely;
and a pearly transparent f1uid was formed, which, when left ac
rest for o minute or tyo, divided into three Jayers, The yp-
permost was colourless and transparent;?the second greenish,
translucent, opaline, and apparently formed of little irregular
masses, not unlike the granules ©f orange pulp;?and the 1ow-
est greenish and nearly transparent. TRE ypper layer was 2
pure ethereal solution of adipose matter; Which, as the ether
evaporated away 1P = watch-glass, collected inoily-like globules
on the glass. The second was a mixture of much ether, = good
deal of glbumen, and a little adipose matter. For, when left ex-
posed to the air, the adipose matter, as the ether eyaporated, gra-
dually collected on the margin of the pmagsg; and the remainder
of the residuum, composing it greater part, was evidently @l-
bumen with its original properties nearly entire, especially its
coagulability under the gpplication of heat.  The lowest Jayer
was pure Serum Containing a little ether in gpolytion, but quite
free from 4ny greasy impregnation. Vv hen exposed to the air till
the ether eyaporated, = faintly-gelatinous mass was left, which
presented all the chief properties of yncoagulated albumen.

Ihe effect of agitation with ether in the preceding expe-
riment ghows, that the milky state of the serum is owing
solely to some oily or fatty substance in a state of intimate sus-
pension o= emulsion; for the milkiness is at once and.entirely_
removed by = fluid which possesses the property of dissolving
the fatty matter. That an excess of albumen has nothing to
do with the phenomenon, as Dxr Traill conceived it had, is evi-
dent from the fact, that the milky serum Of the gecond-drawn
blood did not contain more solid matter than usual. Besides,

it is well known, that white of eqq, which contains much more

albumen than was present in any of Dr TraiWs specimens ©f

serum, 18 colourless and tyangparent when uncoagulated; and it
is not easy £ conceive how an excess of albumen should impart
whiteness and gpacity to ene fluid, and not to the other.

I have now to consider what is the exact nature of the fatty
or oi]y matter thus geparated from the blood.  In the first

drawn Specj_men of serum, the fatty matter formed about s

cent of the yhole; and in the second
that

per
. specimen 3 per cent.;
Is 36 and 32 .o, cent, of the whole dry residuum

pro-
VOL. xxxill. NO. 103.
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cured by evaporating the serum at 212°7. In the former it was
translucent and nearly colourless, when golid; in the latter it
had a yellowish tint. Both had a faint, peculiar, heavy, olea-
ginous odour. Both were concrete at COO F.; at 707 they be-
gan ®° soften, but remained opague; at higher temperatures
their flyidity increased, but they were mot syfficiently fluid co
flow easily till about the temperature of 8G?. Both were in-
fla.mmable, and Iburnt entirelylaway with a cl.ear white flame.
This property 18 best 3scertained, as Dr Traill suggests, by
klndllng the substance under trial on a small parcel of asbestus
fibres. Both contained two adipose principles,?one fluid at
ordinary temperatures, the other concrete; and these principles
were gagily separated by cooling the compound substance down
to 407, and placing it between folds of filtering paper. The
paper became impregnated with an oi], fluid at 40?; while a
solid fat was left behind’ which was concrete at 1007 F., and
1iquid at 115?. The former was therefore obviously the ole'tne,
and the latter the stearine of Chevreul. The quantity of the
Compound matter at my disposal was too small to allow me to
ascertain whether any other fatty principle was also present.
But the properties I have enumerated are sufficient to show
that Ithe composition of the fatty Imatter procurgd from the t’l.wo
specimens of serum corresponds 1 every essential respect with
the account given by Chevreul ™ of the composition of human
fat, which consists of stearine and ole'ine alone in various pro-
portionsl and one Specimen of WhiCh, taken from the neighbour_
hood of the kidneys’ he found to have nearly the same point
of liquefaction as the compound now under consideration.

It hence gppears that the gpinjon ©f DT Gregory regarding
the cause of the milkiness of sexrum is correct, and that it de-

pends on the ahgorption Of fat.

Hitherto I have considered only the milky state of the se-
rum, or that state in which the serum does not differ in appear-
ance from milk. But there is another condition of much more
frequent occurrence, and which is often, though incorrectly cal-
led pilky, where the serum has the jppearance ©f whey, ?be-
ing translucent, and grayish by reflected, but yellowish by trans-

mitted light. This appearance is not U.nfrequently seen 1N cases
of dropsy with coagulable urine, and also in acute rheumatism.

So far as I know, its nature has never been particularly exa-
mined.

I have analyzed four specimens of this whey_like serum, all
taken from .o gong labouring under dropsy With coagulable

urine, and whose blood formed in every instance a buffy coat

on coagulating. My attention was chiefly turned to the possi—

Itecherches sur les Corps Gras d'origine Animale. 1823. P. 2-1'0.
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bility of discovering fatty matter in them , and in eacli I was
successful. By means of pure sulphuric ether, used as flormer—
ly related, I separated * fatty matter, exactly agreeing ** pro-
perties with that procured from the milky serum Of Mx 7Aeg_
ler's patieng, One of these gpecimens ©F serum, which was pyt

into my hands the other day by 1)r Alison, appears to contain

fully one per cent, of fat.
1 may farther add, that the serum, even when not wliey-likc,

but perfectly transparent, Occasionally contains a trace of fatty
matter. I have examined some specimens of serum, Where Ilcou}d
not detect any fat; but in two instances, wherel tl'%at fluid did
not gppear to differ from the healthy state, = dlst}nct trace of
the same fatty impregnation was discovered. It is hence e
tremely probable, that in the natural state of the blood there 1s

generally, if not always, contained in it a greater °F less propor-

tion of a fatty matter, exactly corresponding with the fat of the
adipose cells. Ifthis be afterwards proved te be the case it

will be an additional circumstance to be placcd along with the
facts already discovered, which show that various principles
found throughout the body and in its gecretions, exist in the
blood, and are therefore secreted from it simply by a process of

elective percolation.

It would be premature £© attempt to connect the existence of
a considerable proportion of fat in the blood with other more
palpable pathological phenomena, as a sufficient number of
facts have not hitherto been collccted on the subject, Mean-
while, however, it may be stated, that it appears t° be connect-
ed in general with an excited state of the cj_rcu]_atj_onl or with
that state of the blood in which the buffy coat is formed.

In Mx Zieglerls case the patient was bled on account of
muscular pains in the left gide, accompanied with fever , but
the blood was not buffy. In two of Dr TrailVs cases the dis-
éase was hepatitis’ which in one was acute. In his third case
it was nephritis. The case mentioned in the last number of
the Medical and Surgical Journal was an acute inflammation
of a doubtful natyre, probably pleurodyne °* pericarditis. Of
Mr. Ilewsons four cases one was acute rheumatism, another
active epistaxis, = third slight asthma, and the fourth an ano-
malous case of suppressed menses, With paip in the left side and

¢ frequent pulse. The wliey—like state Of the serum, which I

have often seen before my attention was particularly turned to

its cause, has, se for as I remember, occurred to me most dis-
tinctly in cases of acute inflammation, o= in cases of dropsy with

eoagulable urine, where there is o g¢yong inflammatory tenden-
cy in the body and yery often buffiness of the blood.

As the milky appearance has occurred chiefly i® persons
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abruptly seized with an acute digease, it occurred to me that it
might simply arise from the absorbents acting powerfully o
the fat of the bOdY on the person being suddenly restricted to
low diet. Mx Ziegler's case, ! conceived at one tipe, favour-
ed this notion. She was a Corpulent female, twenty-seven years
of age, and had been for some days on low diet before she lost
blood. I am informed, however, that she has been since bled
more than once for acute complaints, without any such appear-
ance being witnessed in the blood as that observed on the for-
mer occasion.

The most convenient method of searching for fatty matter
in the gerum, is to agitate in a long narrow phial[ half an
ounce, or a Whole ounce Of the gerum, with about a third of
its volume of ether for one minute, and to leave the mixture
at rest for a few minutes or half an hour, according t° the ra-
pidity with which it divides itself. The uppermost clear stra-
tum is then decanted off or removed with a pipette, and eva-

porated in a little glass vessel or other cup 2t @ gentle heat,
such as before a common fire.



