
U N I V E R S I T Y  O P  G L A S G O W .

thesis for the Degree of Doctor of Medicine.

S U B J E C T .

The Cholesterol Content of Hun^ Blood Under Pathological Conditions..

Cecilia Shiskin, B.A., (CapeM.B>C®,B. (Glasgow)

1922.

V ' « V

A, V- -. ..



ProQuest Number: 27555649

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

uest
ProQuest 27555649

Published by ProQuest LLO (2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode

Microform Edition © ProQuest LLO.

ProQuest LLO.
789 East Eisenhower Parkway 

P.Q. Box 1346 
Ann Arbor, Ml 48106- 1346



The Cholesterol Content of Hiaman Blood Under Pathological Conditions-

Introduction.
The lipoid substances have acquired so much significance in 

physiology and pathology in revent years that those investigators, 
who have devoted much time to an intimate study of the subject are 
inclined to ascribe to them a most important r^le in the animal 
economy. To quote Aschoff The doctrine of the undivided sway 
of protein as -Üie supporter of life has been mdely shaken, and 
numerous and wei^ty examples are cited to demonstrate the great 
importance of the lipoids."

A specially interesting and important member of this group is 
Cholesterol, not only because of its wide distribution in the body, 
but also because of its ability to fom ester-like combinations 
with the fatty acids, which are almost as frequently met with in 
tissues undergoing fatty degeneration as the glycerol esters themr* 
selves; while in addition, it plays a very important part in the 
economy of the organism. And it is with cholesterol that we are 
here concerned.

The present work comprises an investigation of the cholesterol 
content of the blood in various morbid conditions, and has been 
undertaken with the object of ascei^ining how far blood cholesterol 
determinations might be of value in the diagnosis and prognosis 
of disease, while at the same time an attempt has been made to throw 
some further light on cholesterol metabolism*

Determinations of cholesterol have been made on the blood of
9212 noiraal individuals and of ü *  patients suffeidng from various 

diseases. The cases examined may be subdivided into seven groups,thus.
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1. Normal oases.
2. Pregnancy.
3. Typhoid fever.
4. Cholelithiasis.
5. Cases associated with GlyoosuHa
6. Genitq-urinary conditions 

Prostatiq enlargement Renal, urethral & vesical conditions.
(ft) Prostatiq enlargements, benign & malignant.

7 Blood diseases
Anaemias, primary & secondary. 
Conditions associated with Splenomegaly.

Some interesting haft suggestive results have been obtained, 
but before proceeding witli the account of the author's work, a 
b]^ef description will be given of the known chemical and 
morphological oharaoters of cholesterol and of its relations to 
physiology and pathology#

vC.'
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CHOLESTEROL - its ohemlcal and morphologioal oharaoters.

Introduotion.
Since cholesterol was discovered by Conwdi in 1776 

and analysed by Chevreul in 1816, it has been found to be widely 
distributed in the animal, and in isomeric foms in the ve#;etable 
kingdom. It is found in small quantities in all protoplasmic 
structures, in bile, blood, sebum and similar oily secretions 
of the skin, and is an especially abundant constituent of the 
white substance of the brain and of the medullary sheath of tha 
nerve.

The fact that it also occurs in isomerio forms in the 
vegetable kingdom as the so-called phytosterols, makesit highly 
probable that it plays an important part in the economy of all 
living substances.

In addition to true cholesterol there also occur 
in human beings and mammals saturated deALvatives of it, con
taining two additional hydrogen atoms, which are deztx^rotato^, 
as opposed to cholesterol which is laevorotatoiy. These are 
found in the excretions of the body, as Isoeholesterol in 
lanoline and as Coprosterol in the faeces of human beings and 
oafnivora.

For ohr knowledge of the Chemical Composition of 
cholesterol we are indebted to the extensive and thorou^ 
researches of Wlndaus.^^^
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Aooei^ng to this workw cholestérol has the formula 

°27 “46

CH|Î GH V CĤ — OH — ̂ 11̂ 17

GH.

CHOH
GB,

The stmoture of has still to be determined. It is
thus seen to be a single# nnsaturated^mooatomio, secondai^ alcohol, 
the hydroxyl group being placed in a hydrated ring, between two 
methylene groups. It contains one unsaturated bond and an isoazayl 
group, and possesses the oharooters of a complicated terpene.

Cholesterol possesses the power of foi^ng o^stalline addition 
products with the fatty acids, these taking the place of water of 
crystallisation. This "water of ozystallisatlon" oan be removed by 
heat or by treatment with alcohol emd the alkali oarbonates. it 
also forms simple and oolloidal solutions with the fatty acids, 
neutral fats, soaps, especially the soaps of Tauro- and Glyoo-oholle 
aoids.

These have to be distinguished from the true esters which aro 
saponified with difficulty and are less easily soluble in aloohol 
hhan free cholesterol. Until recently there was no exact method 
of differentiating between free and combined cholesterol. A great 
advance in this direction was made by Wlndaus (1909) with the 
discovezy of the Digitonln method. Wien cholesterol, in alcoholic 
solution, is treated with an aloohollo solution of Digitonln it
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forma a complex compound^
Digitonln CJhol es tori dê  which is precipitated as a fine crystalline 
powder* This is formed from a molecule of cholesterol and a 
molecule of digitonln, thus -

Ogy ®46 ° +  °S6 *^4 °28 = °82 =140 °29
(Cholesterol) (Digitonln ) (Digitonin-Oholestwfide)o
This addition product is insoluble in water, (Rcetone and ether, is
soluble with difficulty in 95^ alcohol, is more easily soluble in
boiling aloohol, methylcslcohol, glacial acetic acid and pyridine.
Free cholesterol alone combines with digitonin, the ester has first
to be saponified. By washing with a mixture of alcohol and ether the
cholesterol esters go into solution, leaving the insoluble
Digitonin-Cholesteride behind.

Two colour reactions are made use of in the detection and
quantitative estimation (colorimetric) of cholesterol, viz.

1. The Liebermann-Burchard reaction.
Ihen to a chlorofoim solution of cholesterol (§ c.c.) 2 c.c. of Acetic 
Anhydride and 0.1 c.c. of concentrated sulphuric acid are added a 
sequence of brilliant colours is obtained, viz# vivid pink, blue and 
dark green. In cholesterol solutions of low concentration only the 
green stage of the reaction oan be seen#

2. The Salkowski reaction.
Ihen to a solution of cholesterol in <Alorofom an equal volume of 
concentrated sulphuric acid is added and the two are well mixed 
by shaking, the chloroform rises to the top as a red coloured layer, 
while the subjacent sulphuric acid shows a well marked green 
fluorescence. On decanting the chloroform layer and adding water 
to it, it becomes colourless; the colour is regained on adding 
concentrated sulphuric acid.
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Morphologlcal Oharaoters.
(37 .Adami and Asohoff (1906) were the first to present us with a

detailed morphological study of cholesterol*
Virchow in 1855 described what he termed "Myelin forms". He

recognised myelin as, if not a single substance identical with the
essential constituent of the medulla of nerves, at least, a class of
substances which chemically were closely allied thereto.

A very characteristic property of a large number of myelin bodies 
is that of double refraction. If a fresh frozen section, or some 
of the expressed juice of the suprarenal, which is rich in myelin, 
be taken, what under the ordinary microscope appear to be minute 
fatty globules are seen in part to exhibit double refraction undër 
polarised li^t. Between the crossed Hieol's prisms each little 
globule exhibits a black cross with four hi^ly illuminated, bright 
and colourless intezvsAAng sectors.

These doubly refracting globules are "fluid spheroci^stals"* 
Lehmann's obvervations have shown that there exist substances which, 
when heated, pass into an intezmedlate state. From being solid 
they become fluid, but still, under polarised light, they are seen 
to maintain the characteristic crystalline feature of being doubly 
refracting, heat to a further degree and the fluid becomes perfectly 
isotropic, without a sign of double refraction. In this intermediate 
^ase we deal with c]^stalline fluids, and the individual oi^stals 
are fluid crystals, capable of being distoiied by slight pressure.

The property of double refraction possessed b-̂  myelin was first 
observed ïy Mettenheimer in 1858, rediscovered by Apathy for nerve 
myelin in 1890, by Müller and Schmidt in 1898 for sputum myelin and 
again, independently^ by Kalserling and Orgler for suprarenal myelin 
in 1902.
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(Ji)
After Kalserling and Orgler (1902) had demonstroted the physio# 

logical occurrence of doubly refrocting crystals in the coidiox 
of the suprarenals and in the thymus, and their pathological 
occurrence in tumour cells, numerous publications appeared drawing 
attention to their ooouroence in various other situations. The
following list is taken from Asohoff. (I)

Oortex of suprorenals 
Atheromatous arteries 
Amyloid kidneys 
Chronic nephritis 
Lymphatics of the kidney 
Thymus 
Sputum
Lymphatics of the Lungs. 
Tumours
Puerperal uterus
Epithelium of gall-bladder
Lymphatics of mucous membrane 

of gall-bladder
Lutein cells
Xanthoma
Choroid Plexus
Pyosalpinx
Pyometra
Aotinomyoosis
Mesenteric cysts
Chronic mastitis
Tabes Mesentefica

Kalserling and Orgler.
If n

Kalserling, Orgler,LÜhleim, Stoeîk.
ff ft If ft

Lflhlein
Kalserling and Orgler.
Schmidt and Müller 
Schultze
Kalserling and Orgler
Munk
Aschoff.

Asohoff
Kalserling and Orgler 
Stoerk,Piok, Kammer 
Pick#
Pick
Pick
Sehlagenhaufer,Merkel.
Bhite
White
White

and this by no means completes the list#
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FoW* Beneke showed so long ago as 1862 that cholesterol played

the chief role in the formation of myelin forms.(f; (3)
The researches of Panzer (1907) and Adami and Aschoff (1906)

have demonstrated "Wiat the property of double refraction possessed
Ty myelin forms is due to cholesterol esters* Panzer succeeded
in isolating a cholesterol ester from pathological kidneys which
were rich in doubly refracting material. Adami and Aschoff were
able to synthesise cholesterol .oleate by melting together Oleic Acid
and cholesterol and the substance thus obtained seemed to be identiosüL
with the doubly refracting material found in the intima of atheromatous
aortae•

Adami and Asohoff have demonstrated that soaps, especially the 
ammonium soaps, possess the property of double refraction and that 
mixtures of fats and fatty acids with cholesterol esters are doubly 
refracting#

Ch)
In 1908, White questioned whether Adami and Asohoff had really 

been dealing with cholesterol esters or only with mixtures of
cholesterol and the fatty acids.

(VOroven Moore (1907) went further still and denied the existence
of true cholesterol esters in the organs, at least under physiological

(S)
conditions, while Klotz (1909) in an article on "The Large White or 
Soapy Kidney" attempted to show that soaps, and especially the oleates 
of sodium and Potassium, and not cholesterol esters were responsible 
for the phenomenon of double refraction#

It was with the object of clearing up this dispute that Windaus 
(1910), at the request of Aschoff, examined some normal and pathological, 
fatty kidneys and determined the pen^entage of cholesterol and 
cholesterol esters in both#
His figures are given below:-
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I. Normal kidneys, weiring 280 grams contained
free cholesterol 0.26^

combined " 0.912^
II. Normal kidneys, weighing 238 grams,contained

free cholesterol 0.22/S, and 
comTxLned " 0.030^

Normal kidneys, therefore, contain very little combined cholesterol.

III. Anyloid kidneys, containing but little doubly refracting material 
were found to have

free cholesterol 0.27^ 
combined cholesterol 0.090^

IV. Amyloid kidneys, containing abundance of doubly reflecting material,
gave on analysis -

free cholesterol 0.32JS 
Combined cholesterol 0.55^

V. Amyloid kidneys, containing abundance of doubly refracting material,
bave on analysis -

free cholesterol 0.33^ combined cholesterol 0.65^

The above experiments show that normal and pathological kidneys 
do not differ much in their content̂ * of free aholesterol, but the 
amount of combined cholesterol is very much increased in pathological 
kidneys, especially so in those containing abundant doubly refracting 
material.

Windaus (1910) was also able to isolate the cholesterol esters
thesein pure condition from the kidneys and found that they were composed 

of two fractions, which he showed to be cholesterol palmitate and 
cholesterol oleate. These esters were handed over to Asohoff, who 
found that they behaved both in the polarising microscope and in 
relation to stains in exactly the same manner as the doubly refracting
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substances which Aschoff had found in pathological kidneys.
These investigations proved conclusively that the doubly 

refracting droplets found in pathological, fatty kidneys#^were 
composed of mixtures of cholesterol oleate and cholesterol palmitate, 
The assumption of Craven Moore and White that they were addition 
products of cholesterol and the fatty acids was thus demonstrated to
be incorrect* ,O'#)

Windaus (1910) further investigated other organs containing 
doubly refracting substances to find out if they yielded similar 
results* He oarided out investigations on normal and atheromatous 
ao]Hae«
His results are given below:- 
Experiment I.
Normal aorta, weighing 57 grams, gave on •Analysis

Free Cholesterol 0.119^
Combined " 0.047/S ,

Experiment II.
Nonnal aoaHia, weighing 31 grams, gave on analysis - 

Free Cholesterol 0.103/5 
Combined * 0.032/5

Normal aoHae are thus seen to contain very little combined 
cholesterol.
Experiment III.
Atheromatous aoHa, weighing 78 grams, gave on analysis - 

Free Cholesterol 0.741^
Combined * 1.053^

Experiment IV.
Athei^atous aorta., weighing 64 grams, gave on analysis -

Jree Cholesterol 0.673^
ined " 0.792)5
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The above experiments give results which are in accordance with 
the previous findings. They also show that in atheromatous ao:rtae 
there is a great increase in the cholesterol esters, but the free 
cholesterol is also increased, in contra-distinction to aiyloid 
kidneys which showed an increase in cholesterol esters alone.

In addition to occurring in the tissues as anisotropic globules 
and cylindrical nyelin forms, the combinations of cholesterol and 
the fatty acids are also found as needle like crystals - Stewart (1915) 

Pure cholesterol also occurs in two foms, as the wellïoiown 
rhomboid crystals and, occasionally, as bunches of fine needles or 
pi^sms. The needles of cholesterol esters differ from those of 
pure cholesterol in that when heated to a temperature (30-70^0) 
they melt to fom spherical globules, which, on cooling, show the 
phenomenon of anisoti^pism for a longer or shorter period.
Adami (1910) thinks it is possible that during life they are actually 
present in the tissues in this fluid crystalline state.

In tumours, Powell White has shown that the crystals present 
in and among the healthy living cells consist of cholesterol in 
combination with fatty acid, and that in formalin fixed material 
they may be found either as needles or as anisotropic globules.
The plates and needles of pure cholesterol, on the other hand, are 
all extra cellular, and occur only in the necrotic parts.

Intracellular crystalline cholesterol, especially when present 
in any amount, is always associated, in paraffin sections, with a 
foamy appearance of the cytoplasm. This is well seen, under 
physiological conditions, in the cells of the adrenal cortex, 
especially the zona fasoioulata and|in the recent or fairly recent, 
corpus luteum. Under pathological conditions intracellular lipoid 
deposits occur chiefly in relation to subacute and chronic
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inflammatory lesions, especially where there is retained pus or 
seormtions rich in lipoid, e.g. subacute cholecystitis, pyosalpinx, 
pyonephrosis, mastitis, etc. ) Also in^tumours, especially 
hypeinephrama of the IdLdney ,oholeosteotoma, and in the vaidoua 
forms of Xanthoma.

It is difficult to say whether the foamy appearance is due 
entirely to the cholesterol present, since, in these cases, it is 
always associated with neutral fats and other lipoid substances.
The affected cells show up prominently in paraffin sections, because 
of their faintly staining finely granular cytoplasm and because of 
their well defined limiting membrane. The nuclei are small and 
darkly staining and are sometimes placed eocentrtcally.

In frozen sections stained with Nile blue sulphate the 
appearance varies in different cases. Oholesterol is usually pre
sent in the form of fine needle like crystals, unstained and doubly- 
refracting, but occasionally as fluid crystals. The globules may 
be unstained or coloured pink or blue from association with other 
lipoids.

Stewart (1915) found that when foamy cells were present in 
large numbers they showed up to the naked eye as opaque yellowish 
areas, similar in colour and appearance to the outer parts of the 
suprarenal cortex.

The extracellular deposits consist of pure cholesterol and 
the crystals present are usually of the rhombic or plate vartety.
In partffin sections, deposits of plate oholesterol give rise to 
a very characteristic appearance, namely, that of elongated oval 
of cigfiup-shaped spaces, with sharply cut margins and devoid of
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contents. They show great variation in size, from tiny clefts 
not exceeding 10 iaobea in length, to huge elongated spaces ex
tending across the whole low power field of the microscope.
Stewart (1915) considers that "theif appearance is so constant and 
characteristic that I think the term cholestefin clefts might suitably 
be employed to describe them". The clefts lie scattered about in 
all directions, but when subjected to pressure they tend to lie 
more or less parallel to the free surface#

Physiological Significance.
The physiological significance of cholesterol has been the subject 

of much controversy.
Austin Flint (1862) published a series of experimmts by which he

/abundantattempted to show that cholesterol is always mor^in the blood coming 
from the brain than in the blood of the general arterial system^ of 
in the venous blood from other parts; that its quantity is hardly 
appreciable in venous blood from the paralysed side in hemiplegia, 
and that it is separated from the blood by the liver. He also stated 
that in case of serious structural disease of the liver accompanied 
by symptoms pointing to blood poisoning, cholesterol accumulates in 
the blood,constituting a condition which he named cholestefolaemia.
He came to the conclusion that cholesterol is a product of metabolism 
of nervous tissues, that it is carried from the brain by means of 
the blood and excreted through the liver by means of the bile, and 
finally, that "we know of no function which it has to perform in the 
econoay any more than urea or any other of the excfementitious 
principles of the urine"#
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/ .Dofee and Gardner (1907-8) state that "Flint's method

of analysis are open to grave objection, and that he draws
sweeping conclusions from differences so slight that, even had
his method been capable of considerable accuracy, one would have
hesitated to attribute nràoh sign!ficanoe to the figures".

Some support, however, was lent to Flint's views by the
experiments of Picot and Mueller. Picot (1872) reported a
fatal case of grave jaundice in which he found great increase in

£  C/6)
the oholesterol of the blood. Moilef (1873) injected cholesterol
into the veins of dogs and produced a complete representation of(/y;
the jÆienomena of "grave jaundice". Fel^and Ritter (1876) ahd 
Bywasoh (1888) obtained opposite results and established the view^ 
since repeatedly confirmed^that cholesterol is nontoxio.

Moppe Beylef believed that cholesterol was a oleavage product 
formed in the metabolio changes in the lirtng cells and because of 
this was invariably found as a chemical constituent of both animal 
and vegetable cells* He also believed that it did not easily 
undergo decomposition in the animal organism and that it was 
excreted in the bile, that none of it was reabsorbed, but that it 
was purely an excretion product, passing out of the body with the 
faeces.

Flint '"showed correctly that Cholesterol is found in the 
human faeces in the modified form of stercortne. This body was 
rediscovered by Bondsynski in 1896 and renamed by him coprosterol.
He regarded it as a dilydro-cholesterol formed by bacterial reduction 
in the intestine. Müller (1900) showed that on a milk diet, in 
which the putrefactive processes in the intestine are reduced to a 
minimum, the cholesterol of the body is exoreted unchanged.

Dorée, Ellis, Fraser and Gardner (1908-1912) have put foroart
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the following hypotheses with regan^ to the origin and destiny of 
cholesterol in the body#

(1) Cholesterol is a constant constituent of all cells, and, 
when those cells are broken down in the life process, the cholesterol 
is not exoreted as a waste product, but is utilised in the formation 
of new cells#

(2) A function of the liver is to break up rod blood corpuscles 
and «Korete their cholesterol in the bile.

(5) After the bile has been poured into the intestine in the 
process of digestion, the cholesterol is reabsorbed, probably in 
the fom of esters,along with the bile salts and carried ly the 
blood to Ihe various centres and tissues for re-incorporation into 
the constitution of new cells."

There is some wastage of cholesterol in the body, as not 
inconsiderable quantities are excreted through the skin. This 
wastage is probably made good from the oholesterol of the fedd.
The food of carnivoro is rich in cholesterol and it might be readi!^ 
utilised. The food of herbivora, on the other hand, contains no 
cholesterol, but the closely related phytosterols, and one has to 
assume that the animal converts these into cholesterol.

yThe later work of Doree, Ellis, Fraser and Gardner supports 
these hypotheses and seems to warrant the following conclusions.

(1) An increase in the cholesterol content of the blood and 
liver, directly proportional to an increased intake of cholesterol 
in the diet, occurs in animal feeding experiments, the kidney 
contenti[ not being affected.

(2) Ihere food is withheld (inanition) there occuro an increase 
in the cholesterol content of the blood, liver and kidneys.
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(s) In the human subject a cholesterol balance can be 

established, that is,the ingested cholèéterol can all be accounted 
for in the faeces, but the incidence of an acute infection with loss 
of wei^t disturbs this, yielding a positive balance in the faeces.

Gardner and Lander's (1913-14) results suggest that the orgianism 
is able to pick out and conserve cholesterol from a diet of an 
exceedingly low cholesterol content* These workers consider it 
hi^ly improbable that cholesterol can be synthesised in the animal 
body, for the following reasons*

(a) Merbivora, whose food nonmlly contains no cholesterol, 
do not excrete cholesterol in their faeces» "What they do excrete 
when they are fed on gross is a cholesterol-like body - hippocopfo* 
sterol, 0§7 H54 orgg 0. This hippoooprosterol was shown by Doree(A/7
and Gardner (1907-08) to be dertved from the grass ingested, and 
the amount of it contained in the faeces varied directly with the 
amount of grass consumed. These observations further show that 
cholesterol cannot be regarded as a waste product, for although 
the bile of these animals contains an appreciable quantity of 
cholesterol, none of it is excreted*

(b) Doree and Gardner (1908-09) showed that cholesterol is 
excreted by rabbits when they are fed on it, and when administered 
with the food, about 50 per cent of it is absorbed.

(c) Ellis and Gardner (1908-09) showed that in "the différent!a- 
tion of the ovum into the complex aggregate of cells constituting
the chick no formation of cholesterol takes place."

From the above it would appear that cholesterol is not 
•ynthesised in the body nor is it destroyed. Yet Dezahl and 
Lifschutz are of the opinion that it is readily synthesised.
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Lifôohutz (1908) believes that it is formed from olelo acid*
Me has actually succeeded in obtaining from oleic acid, carefully 
freed from all traces of cholesterol^ by a process of oxidation with 
Potassium Permanganate in the presence of glacial acetic acid, a 
substance which gave the characteristic colour reactions of chole
sterol. He concludes that oleic acid, in the process of oxidation, 
becomes partly converted into cholesterol, or if not into cholesterol 
at least into a very closely allied derivative of it. I shall have 
occasion to refer to this later.

Another point in favoué of Lifschutz*s hypothesis is the claimo 
of Isoovesoo (1912) and Terroine (1914) that the blood cholesterol 
is increased during the absorption of fat free from cholesterol. 
Bloor (1916), however, has failed to confirm this.

Lifschutz (1914) also thinks that cholesterol is broken down 
in the body and that it may be the source of the bile acids.
An oxidation product - oxycholesterol, Ogy Og is known to occur 
in the blood and tissues of the body and it has also been prepared 
in vitro by the oxidation of cholesterol. While it is present in 
the blood in considerable quantities, only small amounts are found 
in the other organs and tissues, and in the liver it can scarcely 
be detected. Lifschutz showed that oxbile and the bile acids by a 
process of oxidation become converted into substances which give 
the colotÿ reaction (with its characteristic spectrum) of 
oxyoholesterol. This leads him to suggest that the bile acids are 
probably derived from the oleavage products of oxyoholesterol.

Leaving the disputed question of the origin and destiny of 
cholesterol in the body we shall now turn to a consideration of its 
function. This, too, is but little understood.
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(1) It is closely related to Ismtanity and is said to stimulate 
the production of antibodies• Chauffard has demonstrated that 
serious infections are always accompanied ly a marked hypf- 
typdaholesterolaemia, while Landau and others have found that the 
suprorenal cortex showed a markedly low content of lipoid material 
in patients who died of infective conditions.

Observations made on the condition of the adrenals at 
pont mortem examinations in the Leeds Pathological Department 
during the last few years strongly support this finding.

Immunisation processes, on the other hand, have been shown 
to be accompanied by an exceptionally hi^ cholesterol content 
of the blood.

Barbaijhas been applying in practice the points learned in 
recent research on lipoids in general and on oholesterol in 
particular.

According to this clinical worker the latter seems to stimulate 
the production of antibodies. By injecting oholesterol directly 
along with camphor,which he believes stimulates the pz*oduction 
of cholesterol, the oholesterol content of the blood rapidly 
increases and the body repels or thrown off infection and recuper
ates much earlier and more effectually than is otherwise the 
case. This has been Barbaxy's constant eaqperience with the sick 
and severely wounded. In his hospital at Nice there have only 
been 4 deaths among the 767 wounded and 9 among the 797 sick 
during the last 21 months and the deaths among the wounded were 
eg^lained by other reasons.

(2) Oholesterol has the power to act as an antlhaemolytic agent 
against substances like saponin,tetanolysin and cobra venom.
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Only free cholesterol has this antihaemolytio power, as was 
shown hyllSndaus (1909). It probably aots as such by forming —  
an ester like compound through the free hydroxyl group.
Lecithin aots antagonistioally in this respect, for it aotivates 
the lysin.

(3) Cholesterol is said to promote cell multiplication. 
Robertson and Burnett (1913) have found that injections of 
cholesterol cause an increase in the rapidity of growth of 
tumour transplantations in rats.

An increase in the cholesterol content of the blood in
pregnancy and a fall to normal during the puerperium have

(5/7
been observed by Hermann and lieumann (1911) Chauffait, Laroche
and Grigaut (1911) and others.

(3T;
Luden (1918-19) believes that a high cholesterol content 

of the blood is an important factor in the etiology of malignant 
disease. Moreover, she has actually found that hi^ blood 
cholesterol values were the rule in such oases.
(4) It plays a part in the metabolism of the fatty acids.
During the absorption of cholesterol from the intestine large 
quantities of esters are formed. Isoovesoo (1912) and 
Terroine (1914) claim that the blood cholesterol is increased 
during the absorption of fat free from cholesterol. Bloor (1916) 
as already stated^ has failed to confirm this.

Further evidence of the participation of cholesterol in fat 
metabolism is afforded by the fact that cholesterol bears a 
strikingly constant relation to the other blood lipoids.
This is well shewn by the recent investigations of Bloor (1916)
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on the partition of the lipoids in nonaal and pathologieal bloods 
inolnding severe diabetic lipaemia.

Lastly wé aaiy mention the different organs that have been 
held responsible by various workers for the regulation of 
cholesterol metabolism and its elimination. (Quoted from Luden

(1) Adrenals (Rothschild, Sternberg and Landau)
(2) Liver (Rothschild,Weltmann, Anitschkow andCRialatow)
(3) Spleen (Asohoff, Landau, Rothschild,MoMeans)
(4) Ovary and CorpusLuteum ( MoMeans)
(6) Hypophysis (Waz^in)

Role of Cholesterol in PatholoÀr.
This will be dealt with but very briefly here, as it will 

be considered again along with the discussion of ay own eases*
The recognition of the occurrence of cholesterol under 

pathological conditions dates back to the time of its preparation 
from gall-stones*

Deposits of cholesterol esters occur pathologically at the 
sites of low-grade chronic inflammations, for example, asyloid 
kidneys, subacute and chronic parenchymatous nephrttis, in 
chronically inflamed Fallopian tubes, in pneumonic exudates.
They are also found in malignant tumours, in the cells of 
Xanthomas, in the retina^forming the white spots in Diabetes 
and Bright's Disease, in the areas senilis of the cornea, etc.

Deposits of free cholesterol occur under conditions of slow 
cell destruction in areas where absorption is poor.

The solitary gall-stone is composed almost entirely of pure 
cholesterol.
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Changes in the ohelesterel content of bleed in disease 
have been investigated by an number of observers, such as 
OlRgaut, Iscevqyce, Westen and Kent, Bacmeister and Henes,
McKee, Bloor, and others*

The normal content of the bleed serum is given as 0,15-0.18 
gms* per 100 c.c* Free cholesterol is present in the cex^soles 
and plasma; cholesterol esters in the plasma alone* According to 
Bloor the average percentage of combined cholesterol is 
33,5 of the total cholesterol in normal whole blood and 57*5 
in normal plasma*

Changes in diseased conditions are both quantitative and 
qualitative* The cholesterol content of the blood is increased in 
Arteriosclerosis, chronic Britt's disease, Qiabetès Mellitus, 
Xanthoma or Xanthelasma and always in pregnancy* It is decreased 
in almost all febrile diseases, severe anaemia, tuberculosis and 
cadietic conditions*

As to the qualitative changes some workers have found that in 
Jaundice there is a great increase in the free cholesterol of the
blood as compared with combined. In nephritis and carcinoma, too,

[SD
Bloor has obtained low values for esters in the plasma, while in 
pregnancy the values for cholesterol esters have been found to be 
high* (36)

In Chronio Bright s disease Bacmeister and Henep obtained 
values varying from 0*236 to 0*426 gms. per oentj Tn Eclampsia 
from 0*274 to 0*321 gms. per cent* In Chronic Uraemia the content 
was equally high. The values were independent of the amount of 
albumen in the urine* The more severe the condition, the more 
marked was the hypercholesterelaemia*
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The Interest in the increased oholesterol content of the 
blood in Réj^rltis and Xolempsia is enhanced when certain other 
manifestations of these conditions are considered.

-tLauber and Àdamfik have shown that the white spots which 
appear in the retina in early cases of nephritis consist of a 
deposit of cholesterol esters. These hhite retinal spots also 
appear in Eclampsia and are said to disappear when the cholesterol 
content of the blood returns to aonoal*(3g)

MCrie and Laroche have shown that the ai^s ainilis 
of the cornea, which is so often associated with vascular 
changes in old people, is a oholesterol ester infiltration of 
the cornea*

In Diabetes an increased cholesterol content of the blood 
was noted by Fischer as early as 1903 - the value obtained by 
him in a case of severe diabetic lipaenda was 0*478 gms* per cent* 
Rhile the increase is inconstant in modezrate oases, iti| is very 
marked in severe oases* The retinal white spots which are sometimes 
seen in cases of Diabetes have been shown by von Hporden to 
disappear entirely as the condition improves with diet*

In all forms of dironio jaundice the cholesterol content
cm

of the blood is increased* McNee (1913-14) states that in 
éhronic hepatic disease, unassooiated with jaundice# such as 
Cholelithiasis, no increase is found. This is contrary to the

(MU , .06;findings of nones, Bacmeister and Hbnes, and others who believe 
that hypefqholesterolaemia is an isqx>rtant aetiological factor 
in CHelelithiasis# Âsàhoff and Baemeistér have shown that 
gaU stones may be classified according to their ecu^sition 
as fellows#



— 23 —

(1) Pure Cholesterol stones*
(2) Stratified oholesterol calcium stones*
(3) Ohdlesterol-pigment-o^oium stones^whioh are of most

féequent occurrence*
(4) Composite stones made up of cholesterol and a mantleof oholesterol and calcium*
(5) Bilirubin calcium stones; these are seldom found in thegallbladder but are usually found in the biliary passages of the liver itself*
(6) Calcium carbonate stones which are seldom met with* 

Oholesterol is thus seen to play a very important role in the
fozmation of gallstones*

In Xanthoma or Xanthelasma the presence of a hypercbolestCrol- 
aemia is suggested by the fact that this condition sometimes 
occurs in the course of chronic nephritis, diabetes mellitus and 
jaundice* The oholesterol content of the blood in 2 oases examined 
by Apert, Peohezy and Rouillard was found to be 0*315 and 0*530 
gm* per cent* The lemon yellow tumours in the skin# which are 
characteristio of the disease, have been found to be cos^osed of 
Interstitial and endothelial cells filled with doubly refracting 
fat globules*
In pregnancy we have a physiological hypercholesterolaemia*

The increase was first observed ty Hermann and Neumann (1911)  ̂
and was later confirmed by other workers*

In infective conditions such as Typhus, Pneumonia, X^sipelas 
and vazdous forms of sepsis, low values have been obtained*
The Cholesterol content of the blood is said to va^ famerse]y 
with the temperature* Bacmeister and Henes (1913) are of the 
opinion that the bypocholesterolaemia in febrile conditions is 
caused by the hi^ temperature and its results* They found no
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loarked decrease in the (diolesterol content of the blood in two 
eases of severe facial erysipelas in which the tempewtnre did 
not exceed 96* F. These workers also found that the cholesterol 
cwtent of the blood soon returns to normal if the fever has 
lasted only a short time# If* on the other hand* the fever has 
lasted for a long time* the cholesterol content of the blood 
rdaes above the nbnsal value and continues hi^ for some time.

In chronic tuberculosis the values obtained seemed to be 
determined by the general condition of the patient# The same

(36)applies to oases of malignant disease# Bicmeister and Henes (1913)
found a hypefbholesterolaemia in the early stages of malignant
disease* while in the late stages^where cachexia was a marked
feature.low values were obtained#/

In severs anaemia* and particularly in pernicious anaemia thé
cholesterol content of the blood is much reduced#

- ,  (44;Bloor (1917) found that the blood lipoids in anaemia were 
normal* or nearly so* as long as the per centage of co^^soles 
remained over 50 per cent of the normal value# Bhen it fell 
below this level* lew values for cholesterol and lecithin and 
hi^ values for fat were obtained# He also found that the ratio 
lacithin to cholesterol w^s generally high in pernicious 
anaemia due to relatively low values for cholesterol* while in 
secondary anaemia the ratio was usually normal#

In view of the fact that cholesterol is an antihaemolytie 
agent and that low cholesterol values are a oharaoteristic feature 
of the blood of severe anaemia* there has been a tendency on 
the pe^ of some workers to connect the low cholestexol values with 
the pathogenesis of anaemia# This will be fully described when
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the author’s work on anaemic conditions is reviewed#
Since (Aiolesterol is readily absorbed from the intestine its 

therapeutic use in anaemia has been advocated by German and 
Italian workers*

Reicher (1908; found improvements in a number of cases of
W )anaemia after feeding cholesterol# Klemperer (1908), on the 

other hand .failed to obtain satisfactory results#
Pacini (1918) working in America obtained good results by 

administering cholesterol in the form of lanoline, as an 
innunotion to anaemic patients#

On the whole, the treatment does not appear to have given 
satisfaotoxy results in the hands of other workers#

Experimental Work with Cholesterol under Pathologioal Oonditiens.-  _

Ignatowski (1909) in eŝ eiHLments on &ibbits, by substituting 
animal for the normal vegetable food, was able to produce 
vascular lesions and changes in the liver and kidneys. 
Stê i|akadowski (1909) obtained similar results by using egg yolk#

(SO)
Stuckey (1910) in a series of eiî eriments used meat juice, egg 
white, egg yolk cmd milk and found that egg yolk induced a 
remhrkable pmwiÉforatÉA intimai change of cellular p^liforation 
with lipoid infilt:retion in the ao]Ha, but that the other food 
stuffs caused very little change. As egg yolk différa from the 
above mentioned food staffs in being rich in fat, feeding 
rabbits on animal and vegetable fats was tried but this failed 
to repraduoe the lesions#

The clue to the constituent in egg yolk which was responsible 
for the changes was given by Anitschkow and Ohalatow (1913).
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These workers investigated the appeajmoe of the liver of 
rahhiis fed on egg yolk and hrâin. They found that the Kupfer 
oeiis of the liver were laden with fat droplets which were 
doubly refracting, that is cholesterol esters. Cholesterol thlfif̂  
appeared to be the constituent in egg yolk which was râsponsible 
for the lesions# This was confiimed by feeding rabbits on 
cholesterol^ when results were obtained similar to those described 
above, but greatly intensified.

The lesions produced in the vascular system are almost entirely 
limited to the intima. Microscopically the elastic fibres are 
seen to be separated into a net%work of fine fibAlls in the meshes 
of which ara large phagocytic cells with round noclei, and much 
vagt^fiated protoplasm Jfoamy cells* in fact. Rhen examined 
under the polarising microscope these cells are seen to be 
filled with doubly refracting fat droplets, that is cholesterol 
esters. Slight changes are also obsezrved in the innéraost layers 
of the media, the muscular fibres becoming separated from each 
other and someidiat iraegularly arranged.

These changes more closely resemble those found in human 
atherama than any other a^erial lesion so far produced experi
mentally, and are quite different from the medial changes which 
have been brought about by injections of adrenalin of staphy- 
locec^.

How far the experimental lesions produced in the aorta of 
rabbits can be applied in solving the problem of aftezdal disease 
in man it is difficult to say. So far the chcmges have only been 
produced in rabbits, all experiments on carnivora having failed ̂
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Man le aooastomed to a mixed diet and it is perhaps possible 
that a too fiohly animal diet| may be a contributing factor 
in the development of atheroma.

The relation of cholesterol to the growth of neoplasms has 
been studied in experimental oaroinomas in fats. Robertson and 
Burnett (1913) have shown that cholesterol, when injected 
directly into tumours, causes a marked acceleration both of the 
primary and of tiie metastatic growth. The aciération is 
most evident in the pfe-metastatic stage. Lecithin has the 
opposite effect• It diminishes the tendency to form métastasés^ 
retards the metastatic growth when it does occur end in some 
instances also retards the primary growth, the retardation 
being most evident in the metastatic stage.

Luden (1918-19) found high blood cholesterol values in 
malignant disease and she is of the opinion that the o 
hypefcholesterolaemia is not due to cell destruction^ as evidence 
thereof she cites the fact that the blood cholesterol is 
feduced by radium treatment, although radium causes cell destruotj$n, 
and considers that the increased content may be the fesult of 
disturbed cholesterol metabolism. This, she believes, may be 
an evidence of a subnormal fate of basal metabolism, sinve the 
high cholesterol values of myxoedema are reduced by the administration 
of thyroid extract,and this, wejknow, greatly increases the fate 
of basal metabolism.

Luden believes that the distufbanco of cholesterol metabolism 
is revealed by the absence of changed cholesterol of cholesterol 
split products in the blood of a high percentage of cancer 
patients, since she failed to get a difference between the



cholesterol values obtained by the Bloof I and Bloof II 
methods. Such a difference was constantly found by her in 
normal bloods and in pathologic, but non-malignant bloods.

Radium treatment and thyroid extract have been found by 
Luden to reduce the cholesterol content of the blood and incfease 
the amount of dianged cholesterol in the blood. She 
attributes the beneficial effects of radium therapy to this 
change in the chemical composition of the blood. She 
further suggests that as thyroid extract affects the blood 
cholesterol values in a manner similar to that of radium, 
the administration of thyroid extract may be expected to 
improve the condition of patients suffering from carcinoma,
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Method employed in the estimation of Cholesterol*

At present there are in use several methods, of which the 
following is a brief resume.

Until 1909 the only method available for the estimation of 
cholesterol in the tissues and fluids of the body was by treatment 
with a selective solvent, such as acetone or ether, and collecting 
and weighing the crystallised cholesterol after evaporation of the 
solvent. This method was employed by Fischer (1903), and by Dofee,
Ellis, Fraser and Gardner (1907-1909).^^'^

(â;In 1909 Windaus introduced his excellent gravimetric digitonin 
method.

Since 1910 a number of colorimetric methods have been introduced.
(sv

Thus, Gfigaut in 1910 described a colorimetric method of estimating
the cholesterol content of the blood, in which he made use of the
Liebermann-Bufchard colour reaction. Two years later Weston described
a procedure in which the Salkowski colour reaction was employed; and
in 1913 Autenrieth and Punk described a slight modification of the
Gfigaut technique, and adapted it to use with the Autenrieth -
SBnigsbefger colorimeter. This modification has been extensively

CS(>) Uyj (fS)
employed. In addition to these, Bloor, (jsonka, Gettlef, Baker and others
have employed colorimetric methods.

In the case of the gravimetric digitonin method for the estimation
of total cholesterol, a preliminary saponification of the cholesterol
esters is necessary, since only the free cholesterol is precipitated
by digitonin. This is not necessary with the colorimetric method,
since the cholesterol esters give the same colour reaction as
cholesterol itself. This fact does not appear to have been recognised
until quite feoently, when it was pointed out by Bloof in 1916, and
the oolofimetric estimation of cholesterol thus becomes further
simplified. The gravimetric method, though highly accurate, is too
laborious, especially when several determinations are to be made at
the same time.
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With regard to the oolofimetfio methods, one would infer from 
their mulMpHoity that they are not entirely satisfactory.

Bloof^^who has done a great deal of work on the blood lipoids, 
has suggested a method of extraction, which, though simple, and 
apparently complete, gives results by the modification finally 
carried out (second method), which are hi^ef than those obtained 
by other methods, and are also rather irregular. Bloor himself 
admits that the results by his method are 7 to 30^ higher than 
those obtained by Autenrieth and Funk and others, but he attributes 
them to a more oozplete extraction.

His method has been adversely ofltloised by Weston and Müellef. 
Weston failed to obtain valid results by Bloof’s method, whereas 
the extraction methods of Autenrieth and Funk, Weston and Kent, 
Csonka, Gettler^Baker and Weston gave consistent results, added 
cholesterol being recovered quantitatively in each case.

Ifiiollof showed that Bloof’s method gave high results but that 
the increase was not due to cholesterol itself. A possible cause 
for a part, at least, of this excess value may be found in the 
slight brownish colour invafiably present in the chloroform 
solution of extracts prepared by the Bloof method. This brown 
colour is present no matter how carefully one avoids heating the 
residue after it is dry, and even when it is evapofated befofe a 
fan at room temperature, though Bloor claims that it is due to 
overheating.

Luden (1917) obtained similaf hi^ findings with Bloor *s second 
method. She ascribed them to a combination of bile acids and bile 
pigments present in the blood, as she was able to show that the 
Liebefmann - Bur chard reaction, could be obtained with a mixtufe of 
oholestefol - ffee gallstone derivatives.
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Myers and Wardell (1918) have desorlted a eonparatively simple 
method of direct oholesteMl extraction» vihich appears to yield reliable 
results. With this method they were able to recover added cholesterol 
quantitatively, while consistent duplicates were obtained as also 
satisfactory checks^ with the totally different and reliable 
Windaus' method#

This method appealed to the writer because of its sin^lioity; 
beoause the results obtained by it agreed with those obtained by 
other methods; and because of the small quantity (l o#o.) of blood 
required# This has been an important consideration» as not infrequently 
a blood urea or blood sugar estimation had to be made on the same 
sample of blood#

Â few slight modifications of Myers and Wai^ell*s technique have 
been introduced in the course of the work* and the following is the 
detailed account of the metJicd as found most reliable and satisfactory 
by me.

1 o.c# of blood* plasma or serum is pipetted into a porcelain 
crucible containing from 4 to 6 grams of plaster of Paris* and 
stirred and dried in a drying oven for three qua]Hers of an hour 
temperatu]^ between 70 and 80®C# It is then emptied into a small 
extraction capsule (4 cm. long) and inserted into a short glass tube 
(2#5 X 6 cm.) in the bottom and sides of idiich are a number of am«.n 
holes#



-  32 -

This is attached to a large cork on a small reflux condenser 
and the tube and cork inserted into the neck of a 150 o.c 
extraction flask* containing about 25 o.c. of chlorofom.
Extraction is continued for one hour on an eleotzdc hot plate* 
the chlorofom made up to 80 o.c.* filtered if necessarŷ  and 
colozdmetric estimation carried out as follows:-

5 o.c. of the (Alorofom extract are pipetted into a diy 
test tube; then 8 o.c. of Acetic Aj%ydfide and 0.1 o.c. of 
concmitrated sulphuric acid are added. After thorough mixing* 
the solution is placed in the dark for 15 minutes (at a t^^efature 
of 88^ C) to allow the colour to develop* and is then ooD^ai^d 
with a standeuM cholesterol solution in chlorofom* (0.4 mgms 
of oholesterol in 6 o.c. of chlorofom}* which had been similarly 
treated* in a Kober ooloi^eter* setting the standa]^ at 18 m.m.

The pmcedure for the estimation of cholesterol in the red 
blood eo]^scles is exactly similar* the corpuscles having first T. 
been freed from plasma by three successive washings with normal 
saline and subsequent centzdfugalisation.

As to the modifications introduced into the o:^ginal 
technique* it will be noted that it was found necessary to 
allow the extraction to continue for one hour* as it was quite 
inccmplete at the end of 30 minutes as advised by Myers and 
Wardell. In the dÿÿing process* too* great care had to be 
exercised to prevent overheating* the most suitable temperature 
being found to be 70 - 80°0. When that was exceeded the Plaster 
of Paris assumed a bmwnish colour* and the sample* after 
extraction* gave a very weak colour reaction as compared with that 
obtained with the same sample of blood* in which overheating was 
avoided. This obse^ation suggests that some of the oholesterol
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must have been destroyed* or altered in such a manner that it no 
longer gives the Liebemsum-BurohaM reaction*

Instead of using aqueous Kaphthol Green B as standard* as 
recmmended Ty Myers and Wardell * it was found that the colours 
could be more easily matched when a solution of pure cholesterol in 
chloroform (0.4 mgm. of cholesterol in 5 c.c. of chloroform) was 
used as a standard.

The most suitable temperature for the development of the colour 
reaction was found to be 22®0. as pointed out Bloor (1917) ,
He showed that the blood cholesterol behaves differently from the 
standard cholesterol; it reacts more readily with the reagents* 
comes to its maximum sooner* and begins to fade sooner than the 
standa]M cholesterol. Values obtained at 22°C. are more nearly coiweot
than those obtained at higher or lower temperâtures. At lower
temperatures the standard colour has not fully developed* while at 
hi^er temperatures the blood cholesterol has passed its maximum 
and has begun to fade.

The author’s experience coincides with that of Myers and Wardell 
as to the absolute necessity of using perfectly anhydrous reagents 
in order to avoid weak colour reactions.

Using this method It was found that the samples of blood did 
not deteriorate with keeping* provided they were placed in the ice-
chest* and they were therefore worked up at any convenient time. ^

In order to determine whether ingestion of food had any immediate 
effect on the oholesterol content of the blood* a patient was selected 
who was able to eat a hearty breakfast consisting of 2 eggs* bacon^ 
bread and butter* and tea with cream. Blood was taken before breakfas^ 
that is after a fast of 15 hours* and again 3 hours after breakfast.
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Oholesterol per 100 c.c* of blood.
1. Fasting 0.261 grams.
2. 3 hours after breakfast 0.265 grams*

The claim of Dennis (1917 ) that the ingestion of food, rich 
in lipoid material, has no immediate effect on the cholesterol 
content of the blood, has thus been substantiated and the blood 
samples were, accordingly, taken at any convenient hour.
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Findings of the Present Investigation with a Pi sous si on thereon.

As already stated in the introduction determinations of 
cholesterol were made on the blood of persons including 
12 normal individuals.
The results obtained in the normal cases are tabulated below.

I. Normal Cases
Case . Age Sex Cholesterol per cent.

1. A.S. 28 ? 0.191
2. «T .0. 22 $ 0.155
3. T.W. 58 0.164
4. G.M. 40 9- 0.160
5. B .A.W. 63 ? 0.180
6. R.O. 18 S' 9.156
7. E.W. 20 0.148
8. M.M. 46 S 0.153
9. A.T. 45 Z 0.191
10. W.B. 47 0.164
11. R.O. S 0.133
12. À.T. 11 s 0.150

The normal cholesterol content of the blood is seen, from the 
above, to vary between 0.191 per cent and 0.133 per cent, with
an average of 0.161 per cent, values which are in agreement with

Us.)those given by Chauffaî i, Laroche and Grigaut (1911)̂  whose figures 
are 0.15Ô to 0.180 per cent^and also with those given by other 
widters.
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II Preenanoy and the Puerperlmn.
Bloods were examined in 4 oases of pregnancy and one case of 
pue:^efim* The results are tabulated below.

Case Age Age of 
pregnancy

Cholesterol 
in per cent

Remarks.

1. Mrs. 0. 28 2 months 0.288 Wassermann positive.
2.Mrs. H. 26. 5 " 0.183 Very anaemic
3.Mr s. A. 29 7 " 0.196 Anaemic
4.Mrs. 0. 33 7 " 0.231
5.Mrs.G. 21 4 months 0.170

after de
livery

There is then, an increase in the cholesterol content of the 
blood in pregnancy, and after delivery the value returns to normal.
This is in accordance with the findings of other workers.

i3l)
Neumann and Hermann (1911-12) were the first to draw attention to

the hypercholesterolaemia of pregnancy. This was confirmed by
(3H )Chauffard, Laroche and Gidgaut (1911) and others.

Hermann and Neumann also showed that there was a retention of lipoids 
during pregnancy and an elimination during the puei^erium, the 
chief means of excretion being the milk, and that the hyperoholesterol- 
%aemia passed off more quickly in women who suckled their infants.
Cf. Case 5 above.

Mĉ îee (1913) examined the bile of 4 pregnant women who died and 
found that there was a marked increase in the cholesterol content of 
the bile in pregnancy.

Landau (1913) showed that the suprarenale shared in the retention 
of lipoids which occurred in pregnancy.
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During pregnancy, then, not only is there an increase in the 
cholesterol content of the blood plasma, but the organs which are 
concerned with its storage, utilisation or excretion also show an 
increased content. This would seem to support the view expressed Tiy 
Aschoff and Baomeister (1909) that a cholesterol diathesis is
responsible for certain oases of gallstone formation, for gallstonese
are of more frequent occurrence among wom%n, especially those who 
have borne children*

III Typhoid Fever.
All workers are agreed that fever reduces the cholesterol content 

of idle blood. With the disappearance of the fever the cholesterol 
content of the blood rapidly increases. Typhoid fever is said to be 
an exception. Thus Chauffard, Richet and Grigaut (1911) obtained 
high cholesterol values in the late stages of typhoid fever.
McNee (1915-14) and Small (1915)^in reviews of the literature on 
the subject ̂both mention typhoid fever as an exception to the 
hypooholesterolaemia which occurs in all other febrile conditions.

The author examined the blood in 4 cases of typhoid fever,
The case histories are given in the appendix

The results are tabulated below^ 7L&&X czj ,
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M. Age Sex Bey o f B« %Ao«um Fever Hldal Cholesterol in
111b«88 IxiyùJicL per cent.

I L«B« 17 17th —̂  -f~ 0.100
Convales-oent 4lBt 0.190

69th ““ 0.160
. P.H. 14 O 14th j, _L 0.120Oonvalescent 40th _  0.200
. X. ^  2l8t ^  4- 0.120

60th Blood taken after death.
• Nnree D. 33- /-> 60th 4- 0.100ip Blood taken

In these 4 ease# there was a hypooholeeteiralaemla in the febrile 
stages éf the illness* while at the commencement of convalesoenee 
a hypercholesterolaemia manifested itself, of. cases 1 and 2.
As seen from case 1 the cholesterol content of the blood returned to 
nomal towazKis the end of convalescence.
These results are contrary to the findings of previous workers* 
but they are quite in aoeord with what one would expect to find 
in an sadiansting illhsss accompanied hi^ fever* lasting for 
several weeks.
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The high values obtained by previous workers may be accounted 
for by the fact that they probably examined the blood in the early

aconvalescent stage whei^hypercholesterolaemia is present.

Conclusions.

I. In the febrile stage of 4 cases of typhoid fever a hygp%r 
oholesterolaemia was found.
II. In 2 cases a hypercholesterolaemia was observed in the 
early stage of convalescence.
III. In one case examined the oholesterol content of the blood was 
found to have returned to normal «towards the end of convalescence.

IV. Cholelithiasis.

12 oases of cholelithiasis were examined and 2 cases which 
were clinically diagnosed as such, but subsequently proved to be 
other conditions, viz. malignant disease of the stomach and 
appendicitis.

A brief history of each case will be found in the appendix.

The results are given in Table IV.
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Table 17.

Case Age Sex cholesterol in per cent Diagnosis Before operation. After Operation Time after operation#

IA.M. 61 s Gholelithiasi s 0.193 0.127 7 days
I ÂiJ • J .F • 41 s « 0.230 0.215 4^ months
3jN%"8.E » 38 î ft 0.147
#rs.N. 43

9
N 0.168

î Mrs.Ce 37 9
# 0.198

> C« 56 0 # 0.289 0.100 9 days

LMrs.B.W.

fdiiss P.

IA b .i. 

|.Mrs.D. 
JIMrsoWo 
W^Mrs.M.E. 

UiMrs. F.

54
20
48
59
47
65
65

45

î

î
î
ç
Ç
çÇ

0.263
0.228
0.186
0.250
0.163
0.156

droular neoplasm of jéjunum and sixppuratîve pyXepfaftebltls
^  Appendicitis

0.170
0.085

0.106

0.140
0.131

17 •

7 • 
7 •
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Summary and Discussion of Results.
In the 12 cases of cholelithiasis examined 7 showed a hypei^ 

oholesterolaemia while 5 gave normal values.
After operation the oholesterol contentî̂ of the blood fell below

normal, as seen in oases 1.6.8 and 9. In case 6 the blood
cholesterol content 17 days after operation was still as low as
0*106 per cent. In case 2, 4^ months after operation, the
cholesterol content of the blood was above normal (0.215^),
yet it was below the value (0.230^) obtained prior to the operation. 

oThe i%g^oholesterolaemia following operation may be 
attributed chiefly to the drainage of the biliary passages.
The effects of the anaesthesia, the slight elevation of temperature 
almost invariably present after an operation, and, indeed, the 
disturbed metabolism consequent on operative shock must also be 
regarded as contributing factors.

It is to be noted that operation in conditions other than 
Cholelithiasis lowers the cholesterol content of the blood, as 
will be seen later.

These results are not in agreement with those of Henes (1914), 
who found that the hypercholesterolaemia of cholelithiasis per
sisted for "a considerable time after removal of the stones*.

He examined the blood in 7 oases, 3, 4, 5, 7, 19, 21 and 22 days 
after operation. In the 5 cases examined by me the cholesterol 
content of the blood was found to be much reduced 7, 9, 17,
8 and 7 days after operation, vdiile in one case (case 2), 4j months 
after operation, the oholesterol content of the blood, thou^ 
above normal, was below the value found before operation.
This discrepancy between my own findings and those of Henes may
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depend on a difference in surgical technique as to post-operative 
drainage of the biliary passages. As Hones does not make specific 
comment on this point, I am unable to make any dogmatic statement.

Henes claims that conditions simulating cholelithiasis 
can be differentiated therefrom by cholesterol serum detezninations. 
This particularity applies to differentiating duodenal ulcer from 
cholelithiasis"•

This statement is too sweeping. TThile the majority of cases 
of cholelithiasis show a hypercholesterolaemia^this is not always 
the case. Thus it will be seen that five of the writer’s oases 
gave a normal cholesterol content of the blood. This observation 
is in accordance with the findings of Rothschild and Rosenthal (191$ ) # 
These authors cite 12 oases in which the blood showed a normal 
oholesterol content, and yet, gallstones were found at operation.
Their explanation of this group of cases is that at some previous 
period a hypercholesterolaemia was present, since the calculi found 
in the gallbladder are doubtless a relic of a former blood condition 
of high cholesterol content.

The presence of infection, empyema of the gallbladder, 
for example, will reduce the cholesterol content of the blood 
even in cholelithiasis. Then, too, Ig duodenal ulcer, while low 
oholesterol values are the rule, concomitant pathological conditions, 
such as arteriosclerosis, chronic nephritismay cause a 
hypercholesterolaemia.

At the same time^when a very low value is obtained for the 
cholesterol content of the blood in a case of supposed cholelithiasis, 
it should make one suspect some other condition. Case 14 is an 
example in point. This patient was diagnosed as a case of chole
lithiasis. The oholesterol content of the blood just before 
operation was 0.085 per cent. There was no fever at the time to
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account for the low value. At operation the gallbladder and 
biliary passages were found to be perfectly normal, but there 
was an inflammatory condition of the appendix*

The relation of cholesterol to gallstone formation has been 
eDq)hasized by many writers. Naunyn (1898; claimed that oholesterol 
was an excretory product of the epithelium of the gallbladder and 
bile ducts.

Aschoff and Baomeister (1909), are of the opinion that when 
cholesterol is found in the epithelium of the gallbladder it is
due to resorption from a saturated bile., (7/;

Chauffard and Baomeister (1914) have called attention to
the relationship of hypercholesterolaemia to gall-stone formation.
In pregnancy there is a physiological hypercholesterolaemia and
it has been well established that gall-stone formation is more
frequent in women who have borne children. Bacmeister and Henes -1$.

(34)
(1913) have shovm in their work on a pregnant dog with a biliaiy 
fistula that there is a real retention of lipoids in pregnancy.
With the birth of the young there is an excretion of the retained 
lipoids chiefly through the mammary secretion.

Rothschild (1914) has shown that the cholesterol content of 
the blood and bile depends upon the type of food consumed by the 
organism. The complete cholesterol metabolism was outlined by 
Rothschild as follows

"There is no synthesis of cholesterol in the body.
Our supply of lipoids is maintained by our food intake. Free 
cholesterol is esterised in the intestinal canal, absorbed by 
the lymphatics, delivered to the blood stream and then distributed 
to the body cells. With the breaking down of cells, as in general 
catabolic processes, it is again freed to the blood stream, carried
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to the liver, where the endothelial cells possibly produce a 
do-esteidaation, excreted with the bile as free cholesterol, and 
again partially re-esterized and reabsorbed from the intestinal
tract by means of the lymphatics".

pi)Ohalatow (1913) has produced small concretions in the gall
bladders of rabbits by feeding large quantities of cholesterol, 
these î flBeajsonsisting practically of pure cholesterol.

The importance of cholesterol as a factor in cholelithiasis has
(74)

also been emphasized by De Langen (1916). His studies on the 
cholesterol content of the blood in Holland and the Dutch East Indies 
have shown that there is a marked difference between the Europeans 
and ihe natives of the Dutch East Indies in this respect. In 
the latter the cholesterol content of the blood is about half the 
European figure and that of the bile also is very low.
In Japan the figures are midway between those in the Dutch East Indies 
and in Holland. De Langen was led to this research by noting the 
extreme rarity of gall stone trouble in the East Indies. When gall
stones are found, they are not the cholesterol stones of Europe, 
but are composed principally of a mizttre of calcium and bilirubin* 

Rothschild and Rosenthal (1916) distinguish 2 groups of cases 
in cholelithiasis.

(l) Oases with a normal cholesterol content of the blood.
(2) Oases that are hypercholesterolaemic.

(a) Obstructive hypercholesterolaemia ̂
tempera;^ (stone, stricture, new growth).

(b) Diathetic hypercholesterolaemia, 
with obstruction
without obstruction ( Intermittent

((
V Permanent.
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The obstructive hypercholesterolaemias are temporary^ the 
oholesterol content of the bÿood returning to normal with the 
removal of the obstraction.

The diathetic group of oases are more or less continuously 
hyperdholester^laeraift* After operation these patients remain free - 
of symptoms for three months to one year^when the symptoms return# 
Even after removal of the obstruction the hypercholesterolaemia 
persists#

In oases without obstruction there are 2 groups, those with 
intermittent and those with permanent hypercholesterolaemia#
As an example of the intermittent type Rothschild and Rosenthal 
cite the following case# A patient with gradually progressing 
hypercholesterolaemia develops and attack of cholelithiasis#
The precipitation of the retained lipoids in the gall-bladder ^ 
or bile ducts in the form of cholesterol stones, with or without 
subsequent explusion, automatically diminishes the cholesterol 
content of the blood. Because of the diathesis, however, the 
hypercholesteirolaemia again increases until cnce more relieved 
by lipoid precipitation. The permanent hypercholesterolaemias 
are of similar nature, but in them the oholesterol content of 
the blood at no time returns to the normal value.

If we accept this classification, cases 3,4,9,11, and 12 
belong to Group I. Their symptoms will probably never return unless 
the same physiologically or pathological conditions which 
originally caused the hypercholesterolaemia should return#

Cases 1,6,and 8, in all of whom the original hypercholesteÿd- 
aemia was replaced by a marked hypercholesterolaemia after the 
operation, may provisionally be placed in Group II (a). The 
oholesterol content of the blood ought to be determined at a
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later date before finally placing them in this group.
Case 2 belongs to the diathetic group, that is II (b).
4rJ- months after operation this patient is hypercholesterolaemio#

The remaining cases carwiot be classified as no blood cholesterol 
determinations were made after operation.

Rothschild and Rosenthal (1916) recommend that the blood of 
every case of cholelithiasis should be examined before operation.
In the presence of hypercholesterolaemia provision should be made 
for drainage of the bile, in order to deplete the body of the 
retained lipoids. After removal of the drainage tube the blood 
should again be examined and if the cholesterol content of the 
blood is high, the patient belongs to Group II (b)# Further 
accumulation of cholesterol can be controlled by dietetic measures, 
since the cholesterol content of the blood depends on that of the 
food.

Conclusions.
I. While hypercholesterolaemia is the rule in diolelithiasis 
normal values are Ty no means uncommon.
II. The finding of a marked hypocholesterolaemia should make
one question the diagnosis of cholelithiasis. ,
III. The statement made by Henes that conditions simulating 
cholelithiasis can be differentiated therefrom by seium cholesterol 
determinations^must be accepted with considerable reservation.
IV. Systematic determinations of the cholesterol content of the 
blood before and after operation appeared to be of undoubted 
value in the prognosis and subsequent treatment of cases of 
cholelithiasis, as already pointed out by Rothschild and Rosenthal.
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group 7.

Gasee asseoiated with Glyoosurta»

6 suoh oases were examined, ft^ef histories and 
olinical findings are given in the appendix. The values 
obtained are reooNed in Table V.

Discussion of Results#

Oases 1, 2, 3 and 4, are typical cases of Diabetes Mollitus 
idiile Oase 5 appeaire to be a case of *Renal Glyoosuria”, since 
after protracted obsexrvatien ,both while in hospital and 
aftezwards, there was marked glycosuria without %per- 
glyoaemia. (For details see appendix) •

As seen from the accompanying Table the cholesterol 
content of the blood varies, thou^ not in direct proportion, 
with the sugar content of the blood. Thus, in Case 2, both the 
cholesterol and sugar content of the blood are within normal 
limits. In oases Z and 4, along with the hyperglycaemia 
there is also a hyperohelesterolaemia. Moreover, in 
Case 17̂  with the decrease in the sugar content of the bloody 
there is seen to be a fall in the cholesterol content of 
the blood#

In Diabetes Mellitus an increased cholesterol content of the
3?)bleed was noted by Fischer so long ago as 1903, and was 

later oonflzned by other workers. It is interesting to 
note that the white spots in the retina often met with in 
Diabetes and now known to be oos^osed of Cholesterol esters, 
may disappear entirely as the general condition of the
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patient improves with the diet. .
A more marked hyperohelesterolaemia may be found in the 

lipaemia ef Dlabe/tes, than in̂ âny ether condition*
Joslin, Bloor, and Gray (1917 ) found that the cholesterol 
eontent of the blood in Diabetes gives valuable information 
regax^ng the general lipoid content* They state, "The increase 
in cholesterol is significant and suggestive, and seems, indeed, 
pathognomonic of the prolonged biabetio hyperlipaeada, since 
Bloor has found it lacking in the acute lipaemia ef ove^eeding 
idiich is oharacteÂsed by an increase in the total fatty

I»
acid alone.

' M )De Langen (1918),in his studies at the ohelesterel content ef 
the blood in Holland and the Dutch East Indies, found that 
in the natives of the East Indies it was about half the 
European figure. Glycosuria is of rare occurence among them. 
Thus, ina group ef 5,800 sick natives of the Islands there 
were only 5 oases of Diabetes Mellitus, while in a corresponding 
average group at the Groningen Hospital in Holland the year 
before, he had found 22 diabetics among 1,200 patients.
In Japan, also, glycosuria is very rare, and it is so mild 
that, as a recent Japanese writer has said, it does not desex^e 
the name ef Diabetes.

De Langen was led to take up this research by noting the 
extime rarity of Diabetes in the East Indies and Japan.

In view of the association ef hyperglyoaemia and 
hypèrohêlesterelaemia in diabetes it is interesting to note 
that McOzudden and Sargent (1916 and 1918), found that in 
progressive muscular dystrophy hypeglyoaemia was associated



with hypoGholesterolaenda* This apparently jhysiological 
relationship between gluoeee and cholesterol suggested that 
there mi^t be a parallelism between the two substances in the 
blood in ether conditions. McCiradden and Sargent failed 
to find such a parallelism.

Conclusions.

(l) In two eases a hyperoholesterolaemia was associated with a 
hyperglyoaemia. In two other cases in which the sugar content of 
the blood was normal, a noimal value was obtained for the oholesterol 
oontent of the blood.
(g) In one oase in which several successive oholesterol and
blood sugar determinations were made, the improvement in the 
patientas general condition under dietetic treatment was 
accompanied by a fall in the sugar and the oholesterol oontent 
of the blood.
(3) In conditions associated with Glycosuria there appears
to be a pax^lelism between the cholesterol and sugar oontent 
of the blood.
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CiSE AG'S SES C lIÏ Ï IC A i DIAGIOSIS.DATE 7,112 REGARD
TO OÏERATIOE

TABLE V I ,  (a )  Cases o f C bsti'uctloa  due to  P ro s to tlc  Bnlargem sD t. 

CHOLESTEROL RHEA in

1 .B .'V . 62 ^

2 .J .H . 62 cT

3 .J .E .P .7 0  C?

4 . 0 . T r .  65

5 .A.M.. 62 ^

6 .E .S . 69 c?

E n la rg ed  P ro s ta te  1 day b e fo re  o p e ra tio n . 0 ,215

1 week b e fo re

ff 1 day ”
4 daps a f t e r

tt
8

17

5

7 .8 .T . 78 ff ff

8 .R .H .

9 .J .8 .

68 S

55 S '

Enlai*feed Prosta-Ĉ e; 32
C y s t i t is ;  urgem ia. 
E nlarged  P ro s ta te  4

10 . A. W. 74 S E nlarg ed  P ro sta te^  1 
v e s ic a l c a lc u lu s

11.H .W . 68 S E n la rg ed  P ro s ta te  2
14
28

1 2 .E .M . 70 ^ E n larged  P ro s ta te ; 1 
c y s t i t i s

13 .J .W . 71 S E n la rg ed  P ro s ta te ; 4

1 4 .J .E h . 60 S ff ff 2

IS .W .E . 78 2* E n la rg ed  P ro s ta te  
M a lig n a n t b la d d e r.

b e fo re

ff
ft

" a f t e r  

" b e fo re

” a f t e rff ff 
If ff

” b e fo re

** a f t e r  

" b e fo re

ff

0.215 25,2
0.247 16.8
0,0890.074 25,2
0,205 28
0,300 16.8
0,270 42

0,130 42
0,227 16.8
0,133 39,2
0.126 75

0,092 420.108 420,104 25.2
0,103)o.i060.110) 79.5

0.173 40
0.136 22.4
0,166 33,6

REMARKS.

Suprapiibio prostatectom y; w e ll .
Suprapubic prostatectoniy/v\

D ied . P.M. fin d in g s  ; Oedema o f  lung^  
coronary atheroma, sm all g a l l  stone in
c y s tic  duct. Old T .B . g lands._____________
Suprapubic cyctotomy; d ra in ag e. D ie d .
P.M. f in d in g s ; en larged p ro s ta te , acute  
c y s t i t is ;  acute ascending p y e lo n e p h r it is .  
P e r i n e p h r it ic  abscess.
Suprapubic prostatectom y; w e l l .

Suprapubic prostatectom y; w e l l .

Suprapubic cystotomy. D ied , P.M. f in d in g s ;. 
Carcinoma o f  p ro s ta te  w ith  m étastasés to  
a o r t ic  lymph g lands. M u lt ip le  g a l l  stones. 
Patchy th ic k e n in g  o f  m it r a l  and tr ic u s p id  
v a lv e s . Coronary atheroma.
Refused o p era tio n .

Suprapubic cystotom y; improved.

Suprapub ic  c y s totomy; a ttends as out patjeqfc,

Suprapubic cystotom y; ca lc u lu s  removed.
D ie d . P.M. f in d in g s : benign enlargement 
o f  p ro s ta te ; sm all abscesses p f  k idneys. 
Coronary atheroma and genera l a r te r io s c l«  
e ro s is , _____________________ ___________

Suprapubic prostatectom y; w e l l .

Suprapubic cystotomy. D ied . P.M. fin d in g s  
Benign enlargement o f p ro s ta te ; acute cys
t i t i s  and u r e t h r i t is ;  l e f t  p y e l i t is  and 
r ig h t  p y e lo n e p h r it is ; p u ru len t Broncho
pneumonia and abscess l e f t  lower lo b e . 
Suprepubic prostatectom y; w e l l .

Suprapubic prostatectom y; w e l l .

Considered in o p e ra b le .
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PASIE VI (a) Qpntinued,
Data with regard Cas», Age, Sex. Clinioal Diagnosis, to operation. Per oent^ Urea in 

CholesteroXiP;^ Mans,100/cc, EEMABK8.

16 D,P, 49 Enlarged Prostate

17 I.B. 61
18 J,B. 68

19 J,S. 80

20 J,W. 58 
81 B,P. 67

82 0.0.T 56 <?

S3. S.B. 66 Ô

n wr

n

IT

3 days "before 
operation. 0,354 30.8

Day of operation

1 day after " 
14 days ** "
3 days "before”
5 days ” ”
'>8 days after
3 0  IT n n
3 days "before"
12 after If

Malignant 
Prostate;Caroinoma of Stomach ,

0.196
0.109

0,150
0,230
0,113
0,1760.133
0.093
0,070

16,8
75.6

©.140)Diipli- 39,2
0,1^) cate,
0.160 25.2

25.2
33,6
30,
16,8
30.8
30.8

Suprapu"bio cystotomy. Died P,M, findiiggs: 
Benign enlargement of prostate ; "blaoQe r 
and kidneys normal. Atheroma of aorta; 
pulmonary emphysema.
Do operation; discharged; well,
Suprapu"bic cystotomy. Died.P.M.
Findings; Benign.enlargement of pros
tate; acute cystitis;intense acute ascerdiriig; pyelonephritis; aortic and coronary 
atheroma.
Suprapu"bic cystotomy; drainage;relieved

Suprapubic prostatectomy; well.
Suprapubic cystotomy; inoperable 
•aroinoma at base of bladder.
Suprapubic prostatectomy; well.

Died. P,M, Findings:Carcinoma of rectum 
fistula to coil of ileum ènd bladder,  ̂
pyelitis. Old T.B. lungs.
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G ^ p  71. .
Genlto-prinary Gonditlone.

(a) Fiî atatio ehlargementa - benign and malignant,
23 oases of prostatio enlargement were examined. The 

results are given in Table 71 (a). The more lapoi^ant clinical 
details regarding the individual eases will be found in the 
appendix.

Scanaiy and Discussion of Results.

Of these 23 oases determinations of cholesterol were 
made on the blood of 16 oases before operation» of 3 oases 
(3»21»22) both before and after operation» and of 4 others 
(8, 11, 13» 19) after operation only.

The results obtained in oases 3» 21 and 22 bear out the 
observation already made in conneotion with the oases of 
oholelithiasis» namely» that operation has the effect of 
lowering the oholesterol content of the blood, and that this 
rises again as the patient recuperates.

In 9 of the oases (1, 2» 4, 6» 6» 8» 16» 17» and 21) a 
hypexpoholesterolaemla was present; 6 oases (7» 9» 14» 15» 20 
cmd 22) gave normal values and in 5 (3, 10» 12» 18» 23) the 
cholesterol content of the bÿood was low. With regard to oases 
11» 10 and 19» in all of which the cholesterol content of the 
blood was determined after operation only, it is reaconable 
to assume that the values were hi^ or at least normal before 
operation. This assumption is supported by the faot that in 
oase 19 the cholesterol content of the blood» which was 
0.140 per cent on the day following the operation, had 
risen to 0.160 per cent 14 days later.
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Hl^ or nozmal values for the cholesterol oontent of the 
blood are thus seen to be the nxle in cases of prostatio 
enlargement, low values being exceptional*

In two of the oases (6 and 21) the condition was malignant, 
tut there was nothing in the values obtained to distinguish 
them from the benign oases. The high values obtained in a 
third of the oases do not appear to be we&tat&e related in emy 
way to the genito-uidnary condition, or the urinary retention 
present* Doubtless the hyperoholesterolaemia is associated 
with the existence of marked vascular degeneration, for all 
the patients were middle-aged or elderly men.

Gases 2 and 16 are examples in point. These patients, 
whose blood cholesterol values were 0.247 per cent and 0.864 per 
cent, died and post modern examinations in both oases repealed 
the presence of well-marked atheromatous changes.

The low values, on the other hand, are very significant.
The patients with hyperohelesterolaemia all died, and in all of 
then post mortem examination revealed the presenoe of some 
form of septic infection of the urinary tract.

These obsezvations would lead one to suggest that blood 
cholesterol determinations on eases of prestatic enlargement 
before operation may be of value to the surgeon. The presenoe 
of a hypochelesterolaemia should make one suspect a septic con
dition of the urinary tract and may thus serve as a warning and 
guide to the surgeon.

As seen from Tables7l(a)^no parallelism was found to exist 
between the cholesterol and the urea nitrogen content ef the 
blood. This is as would be esqpected, since retention of nitrogen
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Case. Age* Sex. Clinical Diagnosis* Cholesterol in 
per cent.

Urea in rngns/ .REMARKS. 
100 c.c.

1. F.H. 39 ^ Urethral Stricture 0*190 25.2 Bougie peesBdj? ; attends as out patient.
2. M.Tr.49 S n  w 0.160 25*2 11 If  M I I  ft If

3. H.Th.43 <5 Prostatis & Cystitis 0.150 33.6 Bladder washed out;" " " " "
4. T.M. 64 c/ 
5.S.T.G. 40 C? 
6. f.E. 44 c?

Carcinoma of Bladder 0.210 ■ 22.4 Large fixed growth on superior surface of bladder 
- Ifteperafeldo,

T.B. Testis, Prostate 
and Urethra.

0.177 16*8
Vesical Calculus 0.200 19.6 Suprapubic lithotomy, drainâge* Well.

7. C.B. 57 ? Ureteral Calculus. 0.199 16*8
8. M.S. 51 Renal colic;movable 

kidney
0.222 22*4

9. K.«. 42 Congenital Cystic 
Kidney.

0.207 33.6
10. J.D 36 ̂ Pyelitis 0.120 22.4
11, S.M. 17</’ Pyelitis 0.100)Duplie at e 22*4 

0.132)
12. J.H. 57<^ Uraemia 0.266

0.262 a month 
later*

Dot done
1» n

. Improved#

13. M.M. 4 3^ Uraemia 0.242 n 1» Died P.M. findings : Extreme interstitial Nephritis 
with associated cardie, wlscular changes#

14. ».ï. 5 5 ^ Arterioselerosis 0.259 Systolic blood pressure 250 m.m.
15. F.H. 14(9 Chronic InterstOzbded 

Dephritis
0.450

16. îh.D.54c? Hypernephroma 0.157 - Dephrectomy. Well*
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in the blood, depends on defleienoy in renal fhnotlen, and is 
not necessarily influenced by the presenoe or absenoe of a 
septic condition of the genlto-urinary tract.

The cases in Group 7l(b) include these genito-urinaiy 
conditions other than these associated with prostatio enlargement# 
and require but little comment# Normal values were obtained in 
the two cases of Urethral stricture. A high value (0.210 per 
oamt) was obtained in Case 4 with carcinoma of the bladder and 
this is in accordance with Luden*s results.

In the one oase of hypernephroma (16) the cholesterol content 
of the blood was normal. The two Pyelitis cases (11 and 12) were 
conspicuous by their low values, and this is in acoordanoe with 
the results obtained in Group VI(a).

In the 2 oases of Uraemia (12 and 13) examineê  a marked 
hypércholesterâlaemia was present, a result similar to that 
obtained by other workers. It is interesting to note that in 
Oase 13 the cholesterol oontent of the blood just before death 
was as high as 0.242 per cent. Baameister and Henes 
found that in one case of Uraemia just p r io r to death the 
cholesterol content of the blood fell to 0.090 per cent.
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TABLE V I I  (a ) SECÔÎDARY AÎÎD PEffilïCÏCUS AÎ)A3,IIA.

ASE. AGE. SEE. DISEASE. CHOLESTEKCL IH  PEE CEHT.EETTHROCyTES.HAEMOGLOBIH CCLOUE. LEMCOCYTES. EEMARES.
PLASMA COBPUSCLES in  per cent. lEDEK

ivATRg A F o r m a l  v a l u e 0 .1 6 2  . 0 .1 1 0

. A. S. 53 <?
2ndary Anaemia 

a f t e r  Haematem- 0 .1 5 7 3% 400 ,000 45 0 .7 3 4 ,8 0 0

. I .H . 5<?
e s is .  

gndary Anaemia 0 .1 2 0 3 ,9 0 0 ,0 0 0 40 0 .5 6,000

•  ̂• D* 45 c? Sndary " 0 .1 28 0 .0 8 2 2 ,8 0 0 ,0 0 0 50 0 .9 3,800

.-.Mrs. 
A. 8. 33 0

Sodary ' " 
fo llo w in g  m e tro rr 

h a g ia  0 .0 90 2 ,0 0 0 ,0 0 0 25 0 .6 4 ,2 0 0

(.Mrs
E .T . 35 9 Sndary Anaemia v 

4 months l a t e r .  ^ 0 .1 0 3  
^ 0 . 1 2 2

0 .1 19 980^000
4 ,8 0 0 ,0 0 0

18
75

0*9
0 .7 5

3,3.00
6 ,600

5.Mrs 
A.M. 49 9 Anaemia o f syph

i l i t i c  o r ig in 0 .175 3 ,9 00  ,'000 35 0 .4 7 2 ,300

7.A.W. 34 Ç P e rn ic io u s  Anae
mia , 3 

months l a t e r — .
\i0 .1 0 7

^ 0 .0 9 0
0.07b 1 ,8 0 0 ,0 0 0

1 ,0 0 0 ,0 0 0
35
20

1 .0
1 .0

2,600
3,600

8. A.M 30 Q P e rn ic io u s  Anae- 0 .0 7 0 800 ,000 15 0 .9 2,800

9. A ,F.
-T

38 0
m ia.

TT Tf 0 .140 0 .0 80 2 ,4 0 0 ,0 0 0 50 1 .0 5 ,600

lO .H .E *
"T

48 n  Tf 0 .1 3 2 0 .1 1 7 2 ,7 0 0 ,0 0 0 55 1 .1 6;400

l l . J . S * 54 tf TT 0 .0 7 2 900,; 000 20 1 .1 3 ,0 0 0

1 2 .E .P . 33 Tf TT

3 weeks l a t e r
0 .1 31
0 .110

0 ,0 8 1
0 .077

2 ,2 0 0 ,0 0 0
3 ,4 0 0 ,0 0 0

40
68

1 .0
1 .1

6 ,500
5,200r

'ICCL-cÂX»̂ -0<̂VvC. 1
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CASE AGE. SEK. DISEASE

GOmiTICFS ASSOCIATED m iE  SPLENOMEGALY.

Tab le  T i i .  (b )

QEOLESTgfiGL.-.XlF PER CEFT EEYTHRO0ÏTES.HAEMOGLCBID.GCLOUR ISWCOBYTES, 
ELASEl CORPUSCLES IDDEK

REMARKS.

1.Mrs F . 35 $  M y e lo id  Leucaemia 0 .1 04

2 .J .B . 57  ̂ " 0 .1 2 7
(o io^jJt^ _ 0 .1 09

3.W .W .J, 67c? Lym phatic 108

4.Th.W . 5 5 ?  M y e lo id  "

5. TLA. 5 6 ?  " "

Jaundice 
7 .J .W . 60 (T  "  "

8 .5 .G . 28 ^  " "

9 .E .G .0 .2 0  ?  " " "

10.5,P. 3 7 ?  Splenic Anaemia

11.W.M. 1 4 ?  Po-utal C ir rh o s is

1 2 .R .R . 5 5 ?  P o iÿythaem la  VW<x.

13 .M .E . 30 Ç "

3 .2 0 0 .0 0 0

5.100.000 
5 ,0 0 0 ,0 0 0

2 ,8 0 0 ,0 0 0

40

70
60

20

0 .6 3  210,000

0 .7 7  220,000
0 .6 0  10 ,000  A fte r  X  Ray trea tm ent,

0 .4  900 ,000  D ie d  ,2 iW B . la t e r .

0 .0 9 9 4 ,5 0 0 ,0 0 0 55 0 .6 6 280,000

0 .0 9 0 4 ,0 0 0 ,0 0 0 45 0 .6 3 110,000

0 .0 9 4 2 ,6 0 0 ,0 0 0 40 0 .0 8 3 ,800

0 .0 97 0 .0 7 7 Father

0 .1 1 2
0 .1 0 4

0 .1 0 5
0 .1 1 0

3 ,0 0 0 ,0 0 0 40 0 .6 0 6 ,4 0 0  
7 days l a t e r .

0 .0 6 0 4 ,2 5 0 ,0 0 0 70 0 .8 2

0 .1 21
0 .1 23

3 ,7 0 0 ,0 0 0 45 0 .6 7 1 ,7 0 0  
10 days l a t e r .

0 .0 87 0 .1 07 6 ,2 0 0 ,0 0 0 85 0 .7 10 ,20 0

0 .0 7 4 0 .1 2 1 9 ,5 0 0 ,0 0 0 115 0 .6 7 21,200

0 .1 9 0 0 .1 40 7 ,7 0 0 ,0 0 0 115 0 .7 5 9,800

r
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Group VII.
12 eases of Anaemia were examined» including 6 eases of 

Pernicious Anaenda. ïhè values obtained for the oholesterol 
content of the blood and the blood counts are recorded in 
îàblè ■Vll(a).

Vnder 'Oases assooiated eith Splenomegaly" are included 
5 oases of Leucaemia» 4 cases of Acholuric family jaundice»
1 case of Splenic Anaemia» | oaseX of Pozdial GirÂosis and
2 cases of Polycythaemia Vera. The values obtained in these 
cases are given in Table VII (&)» while a comparison of the 
values obtained in 4 of the oases before and after splenectomy 
is given in Table VII (c).
A detailed account of the oase histories will be found in the 
Appendix.

For convenience the 2 cases of Poiydÿthaemia will be discussed 
separately» but the remaining cases will be considered together.

If we take 0*162 per cent as the average noraal value for 
cholesterol in the plasma» and 0*110/as the average normal 
content of the corpuscles it will be seen that the value? for 
cholesterol in the plasma are strikingly low in pA.mazy and 
severa seoondazy cuoaemiâ  . In the eox^scles» too» some low 
values have been obtained» but the variations are czily slight, 
in 2 cases only vis. case 5. Table V3|[a)» and case 11 Table VII(b)» 
the cholestOrol content of the cd:^scle8 is seen to be increased 
relatively# Unfortunately» the cholesteral oontent of the 
co%i8cle8 was not determined in all the oases» owing to an 
insufficiency of blood#

Of the eases in G ^ p  VII (a) the lowest values were obtained 
in udpbsrs 4» 5» 7» 8 and U» in which the anaemia was most 
pranouneed. The values obtained in Cases 1 and 6 support the
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observation of Bloor (1917), that the blood cholesterol content 

or - ,is noimal only slightly subnormal as long as the percentage of
râd eozpasoles in the blood does not feü.1 below 60̂  of the
normal figure.

It is interesting to note that a higher value for the 
cholesterol content of the blood was obtained in Case 5, 
chore the anaemia was very marked, than in case 4 with a less 
pranouneed anaemia. Case 5 ultimately made an excellent 
recovery, and the blood picture 3 months afterwards was 
practically normal*

There appears to be no characteristic difference in the 
cholesteral content of the blood in the different types of 
anaemia.

In individual cases there is seen to be a parallelism
between changes in the number of oot^soles and the per ecntage
of haemoglobin on the one hand, and the cholesterol content of the blood on tiie other* This is seen in oases 5 and 6
(Table VII a) and in three of the cases of Acholuric family
jaundice and the one case of Splenic Anaemia examined#
Case 12, Table VII(a) is an exception, for with improvement in
the condition of the blood, there is a fall in the cholesteral
oontent of the blood* It should be noted, however, that the
patient's general condition at the time of the second blood
examination was considered to be worse than at the previous
examination̂  instead of being better, as the blood examination
would have led one to suppose* This observation would seem
to suppo]^ the view expressed ly McCradden and Sargent (1916)
that low cholesteral values are a general accompaniment of lowered
vitality* Puzther support 6:# this view is lent ly the low value
ef ̂*107^btained in case 41 (Table VII-b.) associated with
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1 CASS AGE SEE DISEASE

Ô

TABLE V I I .  
Time in  
r e la t io n  to  
SPLENECTOMY

'

fc )  THE EFFECT OF SPIEEEGTCMY C l TEE CECDSSTP.CI CC

CHCLE3TEE0L I I I  PEE CEHT ERYTHEOEYTES.HAEiaiOGDOBIE COIOÜE 
EDASMA CCEPUSCIES IE  PEE CEHT lEDES

MTTZFT OF TIÎE 3L0CD.

FRAGILITY TEST 
gtWTI AL. COMPLETE. E S a  ARKS

I >C
[ 1. I r s .B .  280  A ch o lu ric  fa m ily .6  weeks "before 0 .0 9 4 2 ,6 0 0 ,0 0 0 40 0 .8 U ro "b ilin  in
i "^Jaundice. u r in e

2  tf ft 0 .1 2 6 0 .1 0 2  3 ,0 0 0 ,0 0 0 45 0 .7 5 o . 6 o o f : 0 .4 2 5  A fte r  Blood
tra n s fu s io n .i

i on day o f  o p e ra te . 0 .2 0 0 0 .0 8 6  4 ,5 0 0 ,0 0 0 60 0 .7 0 .5 00 0 .4 50  Ai^ter .second^
1

10 days a f t e r . 31cod from sp le n ic  ve6v 0 .7 2 5 0. 5 ans fu s io n /^
0 .1 6 2 0 .0 80 0 .6 25 0 .4 5 0  U ro B ilin

1 4  Tf Tf 0 .199 0 .1 0 2 0 .6 50 0 .5 2 5  ’» aB sent.
21 " " 0 .2 2 2 0 .1 07 0 .6 25 0 .450

S.S. 2 8 $ "  " " 9 days B efo re 0 .1 12 0 .1 05  3 ,0 0 0 ,0 0 0 40 0 .6 7 0 .5 5 0 0 .5 00  U ro B ilin  in
At o p era tio n 0 .1 05 ) From s p le n ic 0 .7 2 5 0 .6 2 5  (u r in e .

v e in .
1 week a f t e r 0 .1 0 9 0 .090 0 .5 5 0 0 .5 0 0  U ro B ilin
3 weeks a f te r 0 .1 71 0 .108 aBsent.
6  Tf Tf 0 .1 97 0 .108  5 ,0 0 0 ,0 0 0 68 0 .6 8

1 1  "  " 0 .2 3 4 0 .1 19  5 ,6 0 0 ,0 0 0 80 0 .7

3 . A .J .C .2 o 7 '"  " " At O p era tio n , 0 .0 6 0 4 ,2 5 0 ,0 0 0 70 0 .8 2
8 days a f t e r 0 .0 67 5 ,0 0 0 ,0 0 0 85 0 .8 5

15 " " 0 .0 87
21 0 .0 9 4

S .p; 3 7 < ? S p le D ic 19 " "before 0 .1 25 3 ,7 0 0 ,0 0 0 45 0 .6 7
Anaemia 9 " a f t  er 0 .1 1 3 0 .0 9 0

19 "  " 0 .1 4 2 0 .1 0 8  4 ,2 0 0 ,0 0 0 45 0 .6
39 " " O .ISE i
59 "  " 0 .1 60 \

86 " " 0 .2 0 0
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a blood ooa&t of 6,200,000 and a haemoglobin per eentage of 
85, and where there was no fever to acoouht for the veiy low 
value. In the 5 oases of leucaemia, too, the oholesterol 
values were not proportionate to the degrae of the anaemia, 
as examination of the first 5 eases of Table VII (b) will show.
In leucaemia the cholesteral values also fail to show any 
parallelism to the leuoooyte count. Thus, in oase 2 Table tBB(b) 
with a leuoooyte count of 220,000 the value for the cholesterol 
content of the blood was 0.127 per cent; 6 weeks later* in the 
same casê when, under the influence of Z-ray treatment the 
leucooyteshad become reduced to 10,000 and the sise of the 
spleen had become much reduced, the oh0lesterol6ontent of the 
blood fell to 0.109 per cent* It is significant that the anaemia 
hadlbeoome more pranpunoed. FamilyIn the 4 eases of Aoholuido jaundice and the one case of 
Splenic Anaemia examined, low values were obtained for 
oholesterol in the plasma, while the cOj^soular content was 
normal or slightly below normal.

Following splenectomy, if we exclude the fall observed inccases 1 and 4, table fS Z W ) sho^^ly after the operation, a result 
vdiich is to be attributed to the immediate post-operative 
effects, there oocuraed a steady rise in the cholesterol content 
of the plasma, and a very slight inc^ase in that of the

(y?)ooj^soles. King (I9l4)̂ in experiments on dogs found that after 
splenectoiÿ there oocuraed an increase in the cholesterol content 
of the plasma at the expense of the co%U8oles. King only 
determined the oholesterol content of the coi^scles in one 
case, while in the cases under discussion the cholesterol content
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of the Gorpusoles was determined in three oases, and in two 
of these 5 suooessive analyses were made dh the oo^^soles 
(of . Table VII o) ,

Bloor (1917) in 4 oases of Pernicious Anaemia, and 2 oases 
other than anaemia found that after splenectomy there were 
increases in the cholesterol content of the plasma in all 
but one case, but that the corpuscular content remained 
unaltered. Bloor*s method of determining the oholesterol 
content of the oo]^scles, however, appears to be liable 
to greater error than my own. He does not make a direct 
determination, but computes the value from the difference 
between the figures obtained for the cholesterol content of the 
whole blood and the plasma, and the percentage of corpuscles 
as calculated after cent]^fhgalisation in graduated tubes.

Simultaneously with the increase in the cholesterol content 
of the blood following spleneotony, there is also a great improve
ment in the general condition of the patients, and a marked 
inq)rovement in the blood count. This was pa:H»icularly striking 
in the 3 cases of Acholuido Family Jaundice* The patients 
who had been jaundiced all their lives, lost their icterdis 
almost immediately after the operation; urobilin which had 
been present in the urine, disappeared, while the blood 
plasma which contained appreciable quantities of bilirubin 
before operation, was perfectly free from bile pigments after
splenectomy. Case 1 (Table VIIc) had had several attacks

cueof idiat appeared to be bilia:^ eoliô  AA operation gallstones 
were found in the gall-bladder, but her condition did not 
admit of their removal. Yet, after operation these attacks/y y I
ceased; this supports the observation made by Giffln (1917 )
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in a review of 17 oases of Haemolytio Jaundice from the 
Mayo Clinic, that patients after splenectony may improve 
remarkably although retaining their gall-stones, but that,
6n the other hand, removal of the gallstones in a case of 
haemolytio jaundice does not cure the condition*

The improvement following spleneotony in oases of AcholuA.c 
Jaundice was reported ty Banti as early as 1903, when a complete 
and pezmanent cure was effected by splefeectozsy in one of his 
own oases, and in the oases of Midheli and ,

In splenic anaemia, too, the improvement after splenectoqy has 
been noted by Giffin (1913) in a review of 18 cases from the 
Mayo Clinic*

Sppinger also found ina series of clinical conditions 
that removal of the spleen produced a beneficial effect on 
jaundice and anaemia, that is symptoms which are associated 
with haemolysis* King(l914) who is of the opinion that in 
cases associated with haemolysis there is an excessive activity 
of the haemolytio ftmotion of the spleen, which he terms 
"hypersplenism", describes the influence of the spleen on 
haemolysis, anaemia, and icterus thus -

Hypersplenism. Asplenism*
Hi^ content of unsaturated Low content* fatty acids in blood.

Greater resistance to haemolytio Haemolysis agents.
Anaemia Is^rovement of the anaemia.
Icterus. Difficulty in producing jaundiceby haemolytio agents.
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King has determinad the nnsaturated fatty acid content of 
the blood (iodine value) in 3 eases of Pernicious Anaemia, 
and in 2 cases ef Acholurio Jaundice, while he has also 
followed the effects of splenectony on this value. He was 
stimulated to do this work by the suggestive results obtained 
by Faust and TalDiquist in the anaemia produced by the tapeworm - 
Dibothzdooejhlus latus. These workers demonstrated ihe presence 
of a haemolytio substance in the worm which they isolated emd 
found to be cholesterol oleate. They further showed that the 
haemolytio properties were due entirely to Oleic Acid and 
that a strongly haemolytio chyle, owing its haemolytio
properties to abnormal amounts of sodium oleate, could be obtainedCgi)in dogs by feeding oleic acid. Faust (1908) also produced 
anaemia experimentally in dogs and rabbits by long continued 
feeding with oleic acid. Oleic acid being an unsaturated fatty 
acid, the haemolysis produced ly it was ascribed to the 
presence of the double bond. MoPhedran (1913) found that no 
peu^lelima existed between the haemolytio activity and the degree 
of unsaturation of the unsaturated acids, and he concluded that 
there was no evidence of the presenoe in the human body at any 
time of fatty acids appreciably more haemolytio than oleic 
acid. King in the 5 oases associated with haemolysis examined 
by him found a great increase in the unsaturated fatty acid 
oontent of the blood (Higb Iodine "Value) and also a low 
cholesterol content of the blood. He concludes that "there 
appears to be a parallelism between highly unsaturated fatty acids 
in the blood and haemolysis, and that further the haemolysis is 
more marked beoause of the small amount of antlhaemolytic
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substance - (cholestérol) present in the blood of those cases*
The interàretation of the low cholesterol values is thus far 

from clear# McCrudden and Sargent believe that they are the 
résuit of a lowered vitality^ 5ince they found that low 
cholestérol values were the usual accompaninant of %^lowered 
vitality, whereas King and Eppinger connect the lew values with 

I haemolysis.
As pointed out by Bloor, though oholesterol acjks as an 

antihaemolytic agent agains^ such substances as saponin, 
tetanolysin and oobra-venom there is no evidence to show that it 
protects against haemolysis by the unsaturated fatty acids. The 
fact that improvement in the clinical condition generally resulted 
in increased cholesterol values might be taken as supporting 
either explanation*

One is^ortant point merges from these observations, 
namely the relation of the spleen to the low cholesterol values. 
The removal of the spleen was followed, in the 4 eases of

tU
haemoly^c jaundice and splenio anaemia described by me*^ av.
A similar finding has been recorded by Bloorf^n 4 oases of 
Pernicious Anaemia treated by spleneotonjy, and also by King 
in his expeidmental work on dogs.

The association of a low cholesterol value with a high 
iodine value of the blood and conversely of a hi^ cholesterol 
vàlhe and a low iodine value (King) is very suggestive.

If we assume that Lifsohuts is correct in his claim that 
cholesterol may be formed from Oleic Acid, then one may put 
foiwafd the hypothesis that the spleen, in cases associated with 
haemolysis, exejHis a peirerting influence on cholesterol metabolism.



preventing the oonversion of olelo aold to oholesterol, slncê  
after removal of the spleen ̂there Is a fall In thé Iodine 
nomhér and a rise in the oholesterol content of the hlood.

Interesting results were obtained in the two cases of 
polyi^thaipda rubra examined. Of low oholesterol values are 
a oharacteristio frature of severe anaemia one would expect 
hl^ values in polycythaemia. This was not found to be the 
ease. Thus, in one case (Case 12 - Table Vllb) with a red 
eell count of 9,600,000 and a haemoglobin percentage of 116, 
the cholestérol content of the plasma was 0*074 per ecnt (half 
the nozmal value). This was confirmed on two subsequezft examin- 
ationé. Thé corpuse&le# content was about normal (0.121 per cent) 
In the second ease (Case 13, Table Vllb) with a red cell count 
of 8,000,000 and a haemoglobin per eentage of 110, the cholesterol 
oontent of the plasma was 0.190 per cent and of the C0rpu&*eles
0.140 per cent, that is slightly above the nomal value. C9’3>)

These findings are contrary to those of Px^bram (1921) who 
found an excess of cholesterol^ in the blood in a oase of 
splenomegalio pol^rthaemia rub6 and in a case of secondaiÿ
po3j|p|fthaemia connected with pulmonaiÿ emphysema. Pribram and

C Ŝ )
Walter (1912) also described two cases of acute yellow atro^y 
of thé Uver ( one genuine fom, the other due to septic infection) 
in both of which examinations of the blood showed a polycythaemia 
rabra, and a hi^ <diolesterol oontent of the blood sexhna*
Taking these observations in conjunction with those of Reichef,̂ ^̂ -̂  
who was able to inéréase the ezythrooyte count in 4 cases of 
anaemia to 6,000,000 per cubic millimetre, by feeding with 
cholesteral, and the results of P. Thomas and M.Lebert (1912)̂ ^̂ ^
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idio suooeeded in vspvrlmentally Increasing the erythrocytes 
in the blood of guinea-pigs and ribbits by injections of an 
emulsion of cholesterol oleate, Pribram concludes that excess 
of cholesterol in the blood delays the normal destruction of
- ' ■'* *■* t '#4— . . . . .  ...erythrocywos.

The theoiy that increased durability of the erythrocytes 
is an aetiological factor in the production of polyaythaemia 
is opposed by the observations of Parke#,,Weber and Sauadty, and 
of Vaques and Laubzy on the resistance of the red blood cells 
to haemolysis.

Parkes^ Weber and Saundby, in 2 cases of polycythaemia 
rubra, found that the resistance of the red blood cells to 
haemolysis, as examined by the method of libieim, was about 
normal, while Vaquez and Laubzy in one case examined, found it 
to be unduly low. Abeles in two cases examined found the 
excretion of iron in the urine to be above normal, an observation 
which supports the view that increased haemolysis accompanies 
absoluAt. polycythaemia.

In^the cases described by me the fiwigility of the red 
cells was tested by Dr. W. MaoAdam and was found to be increased 
(vide appendix), l«*v

The cholesterol findings these two cases, as well as the 
increased fragility of the red cells, would seem to suppo:^ 
the view of Parkes^Weber and others, that excessive 
formation of red blood corpuscles in the bone majmw, and not 
increased durability of the red cells, is the primary pathological 
condition in polycythaemia véra. And, indeed, that this condition 
is brou^t about by increased activity of the bone maraow is 
evidenced by the results of post mortem examinations on cases of
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polycythaemia vera# Those have shown the marraw of the long hones 
to he red and still actively engaged in the formation of 
ezythrâcytes, instead of being yellow and fatty as most of it 
is in healthy adults.

Moreovert evidence in favout of the view that Polycythaemia 
Vera Is due to increased haemopoietio activity of the bone ma^mw, 
is furnished during life by the hi^ per eentage of 
polymorphonuclear leucocytes, and the occasional presenoe of 
erythroblasts and myelocytes in the circulating blood, and in 
2 cases (G.A.Gibson 1908, Watson Wemyss 1911 & 1913)^^^ 
direct examination of the marrow of a long bone (biopsy method)

In the 2 oases described by me no syeloeytes or nucleated 
reds were detected, but in one case (Case 12, Table Vllb) there 
was a marked increase in the polymorphonuclear leucocytes 
(84.6̂ ).

Further support in ̂ woui of the view that polycythaemia 
vera is due to increased activity of the haemopoietic tissues 
is lent by the fact,that in one of the oases desczdbed by me 
(Case 12. Table Vllb) after venesection (400 c.c. withdzmwn) 
the blood count was practically unchanged the following day#
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General Summary with Qonolusions.

This investigation of the oholesterol oontent of the blood 
in many and varied pathological conditions has given results 
which, on the udioie, are in accordance with these of Ahher 
workers. Certain new points of considerable interest have present
ed themselves, while some of the findings afford evidence in 
connection with several of the moot points with regard to the 
physiology and pathology of cholesterol metabolism.

Before bzdafly discussing these more general questions,
I give a summary of my main findings in the various groups of 
conditions examined.

I In 12 normal cases examined the cholesterol content of the
blood plasma was found to vary from 0.133 - 0.191 per cent, 
giving an average of 0.162 per cent.

II In pregnancy a hyperaholesterolaemia was observed in the
4 cases examined, the values obtained ranged from 0.196 - 0.288 
per cent. The increase appeared as early as the second month 
of pregnancy. In one oase, ̂  months after delivery, the 
cholesterol content of the blood was found to be norâal (0.170 
per cent)

III In typhoid fever, 4 cases, low values (O.lOO - 0.120 per cent)
were obtained for the oholesterol content of the blood plasma 
i^ the febrile stage of the disease. In the early convalescent 
stage a hyperoholesterolaemia was noted in 2 cases examined, 
and in one case in which a thii^ determination was made, the 
cholesterol content of the blood was found to have returned to 
normal (0.160 per cent) towards the end of convalescenenoe.
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Typhoid fever was thus seen to behave like the other 
fevers and did not prove to be the exception that previous 
workers have stated it to be*

The disorepjifancy between my own findings in this connection 
and those of other workers may possibly be explained by the 
faot that, e.g. Chauffard, LaToçhe and Grtgaut and others had 
determined the cholesterol content of Üie blood onlÿ in the 
convalescent stage, when a hyperoholesterolaemia is prasent.

IV In Cholelithiasis a hypercholesterolaemia (0.193 - 0.289 per
cent) was observed in 7 cases; while in 5, normal values were 
obtained. One case, which was diagnosed clinically as 
Cholelithiasis and in which a very low value was obtained for 
the cholesterol content of the blood, proved to be a case of 
appendicitis. In 4 oases, blood cholesterol determinations 
were made within a fo]^ight after operation, a fall in the 
cholesterol oontent of the blood was constantly found, a 
finding which I have consistently obtained in various conditions 
after surgical procedural •

One wase was hyperoholesterolaemic 4^ months after operation*
V In conditions associated with Glycosuria 4 cases of

Diabetes Mellitus and 1 case of "Renal Glycosuria" were examined. 
A parallelism was observed between the cholesterol and sugar 
oontent of the blood.
A normal sugar oont'ent in 2 oases was associated with a 
normal cholesterol content of the blood. On the other hand, 
in 2 cases with hyperglyoaemia there was an associated 
hyperoholesterolaemia. In one case several successive determina
tions were made and the dAptetèaettaxiDUBt improvement in
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■Üie patient's condition under dietetic treatment was seen to 
be accompanied ly a reduction in the hyperglyoaemia and a 
fall in the cholesterol oontent of the hlood.

VI Interesting results were obtained in the cases (23) of
proetatic enlargement examined.

Hi^ (0.354 - 0.133 per cent) or normal values were 
obtained in eases uncomplicated by sepsis.
In the presence of a septic infection of the urinary tract,
5 oases, low values (0.126 to 0.070 per cent) were obtained

Ho relationship was fQund to exist between the cholesterol 
and urea nitrogen content of the blood.

So far as I am aware no previous work has been done on 
'’thethe relation of̂ oholesterol content of the blood to sepsis 

in genitoMzrinary conditions.
In the genito-urinary conditions, other than prostatic 

enlargement,the results obtained were similar to those of other 
workers. Higih values (0.242 - 0.450 per cent) were noted in 
uraemia, arteriosolcmcsis and Chronic Britt's Disease.

In one case of uraemia just before death the cholesterol 
content of the blood was still as high as 0.242 per cent •

Vllfd.) In primary and sec^dazy anaemia (12 cases) low values were
obtained in the cases with pranouneed anaemia. Hhere the 
anaemia was not marked the cholesterol content of the blood 
was approximately normal. Only slight variations were obseived 
in the oholesterol content of the ooxpuseles in the various 
types of anaemia.

[ I j The conditions associated with splenomegaly comprise
5 cases of Leucaemia, 4 of Acholurio Family Jaundice, one
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oas9 of Splenic Anaemia, 2 cases of Polyoythaemla and one 
of Portal Ciwhosis (in child) #

Iiow values (0*1S7 •• 0*090 per cent) were obtained in all 
the cases of Leucaemia* The degree of anaemia present was scarcely 
sufficient to account for these low values*

in the 4 cases of Acholuric Jaundice examined the cholesterol 
content of the blood was low (0*60 - 0.118 per cent).

Blood transfusion in one case raised the cholesterol content 
of the blood plasma from 0*094 to 0*126 per cent, after the 
first transfusion, and to 0.200 per oent after the second 
transfusion*

Splenectomy was followed hy a steady and marked increase An 
the cholesterol content of the plasma and to a very sli^t extent 
in the coxpusoles. This was observed in all the splenectomised 
cases - 3 cases of Acholuric Jaundice, and 1 case of Splenic 
Anaemia. ThA; rise was very considerable so that from being 
hypooholesterolaemio these patients became hyperoholesterolaemio.

In Polyoythaemia a low value (0*074 per cent) for the 
cholesterol content of the plasma was obtained in one case, 
and in the other the value was normal. These findings are 
contrary to those of previous workers, but they are in accordance 
with the recent views as to the pathogenesis of the disease, 
hamely, that it is due to excessive activity of the 
haemopoietio tissues, and not to increased durability of the red 
cells.
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The salient feature of this investigation from the diagnostic 
and prognostic aspects are*

(1) In cases clinically diagnosed as cholelithiasis the 
finding of a low value for the cholesterol content of the blood 
should make one suspect some other condition*

(2) Successive blood cholesterol determinations, before and 
after opération, ma$ be of undoubted value in the pMgnosis
and subsequent treatment of eases of Cholelithiasis*

These cases may be subdivided into 2 groups*
I. Cases with a normal cholesterol content of the blood*
II. Cases which are hypercholesterolaemic#

(a) obstnictive hypercholesterolaemia - teir^ra:^ - stone - 
stricture, nnw growth*

(b) Diathetic hypê rirtî lestefolaemias
with obstruction I Intezmittônt without obstruction ( and permanent*

In oases with a normal cholesterol content of the blood, the 
gallstones are a relic of a former hypercholesterolaemia*
These patients will probably never have a recurrence unless
the same physiological and pathological condition, which oj^ginally
caused the hypercholesterolaemia, should return.

The obstructive hypercholesterolaemias are temporary, the 
cholesterol content of the blood returning to normal with the 
rénovai of the obstruction*

The diathetic group of oases, on the other hand, are more or 
less continuously hypercholesterolaemio.

It appears to be a distinct advantage to determine the 
cholesterol content of the blood of every case of cholelithiasis
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before and after operation.
In the presence of a hypercholesterolaemia p̂ rovision should 

be made for drainage of the biliary passages, in order to 
deplete the body of the retained lipoids. After removal of the 
drainage tube the blood should again be examined, and if the 
cholesterol content of the blood is hi^, the patient belongs to 
the diathetic group* Further accumulation of cholesterol oan 
be controlled by dietetic measures, since the cholesterol contwt 
of the blood depends on that of the food indosted*

(3) It is well known that in cases of prostatic enlargement 
it is often in̂ ossible, from the clinical examination alone,
to determine the presence or absence of a low form of infection 
of the upper urinary tract* Here blood cholesterol determinations 
may be of considerable value in helping the surgeon to decide 
as to the advisability of undertaking the major operation of 
pjroetatectoay.

A low value in oases of prostatic enlargement may Indicate 
•ttie presence of septic infection of the upper urinary tract, 
and such a finding ma-̂  serve as a warning and guide to the
surgeon* •

■t(4) In profound anaemias the finding of a v%^e for the 
cholesterol content of the blood which is higher than would be 
anticipated from the blood count, is of favourable prognostic 
significance, the patient tending to recover under appropriate 
treatment*

Suggestions in connection with the physiology and pathology of 
cholesterol metabolism*
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(1) The low value for the cholesterol content of the blood 

in the acute stage of typhoid fever as in all other fevers, 
and the memifestation of a hypercholesterolaemia in the early 
convalescent stage support the view that cholesterol plays an 
important part in immunity and is intimately connected with 
the protective mechanism of the body.

Further the low values found after surgical procedures would 
also favout'the above view.

(2) The increase in the cholesterol content of the blood 
after spleneotosy in cases associated with haemolysis. seems to 
indicate that the spleen is in some way concerned with cholesterdL 
metabolism#

(3) The association of a low cholesterol content with a h i^
(79)

unsaturated fatty acid content of the blood, and vice versa 
seems to pA§nt to some intimate chemical relationship between 
the unsaturated fatty acids and cholesterol#

This observation, taken in conjunction with that of 
Lifsohutz that in vitro^ oleic acid, which is an unsaturated fatty 
acid, on oxidation becomes in peirt converted into cholesterol, 
suggests the possibility that in the body, cholesterol may be 
formed from oleic acid.

If we accept the above hypotheses then the following 
deduction appears quite plausible, namely, that in conditions 
associated with haemolysis the spleen exerts a perverting 
influence on cholesterol metabolism, preventing the change of 
oleic acid into cholesterol. This allows the unsaturtted fatty 
acids to accumulate in the blood, which may be the cause of the 
haemolysiso
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In conclusion I wish to acknowledge my indebtedness to 
Professor M# J. Stewart, for granting me the prtvilege of 
working in his department; to Dr. W. MacAdam under whose 
supervision this work was carried out. I also have to 
aoknowledge my thanks to Dr. W. MaoAdam for permission to 
quote the results of the blood counts, fragility tests, and 
blood urea nitrogen estimations.

My thanks are also due to the physicians and surgeons 
of the Leeds General Infirmary for allowing me to make use of 
their oases.
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A P P E N D I X .

Resumes of Case Bistort es#

Typhoid Fever.
Case I. L.B# female, aged 17, was admitted to the warts of the 
Leeds General Infirmary, under the care of Dr. Veale, on 
28th October, 1921, with a history of headache, listlessness and 
marked constipation of 14 days* duration#

On admission she was seen to be a thin, pale girl. Rose 
coloured spots were present on the abdomen and the front and 
back of chest. The abdomen was tumid, but there was no tenderness 
and the spleen could not be felt. There was a leucopenia, the 
leucocyte count being 4,300 per c.mm. Bacillus Typhosus was 
recovered from the urine and faeces. The cholesterol content of 
the blood on 1st November, 1921, that is on the 17th day of illness, 
was 0.100 per cent. On that day the temperature was 104*̂ F., the 
pulse and respiration raltes being 120 and 30 respectively.
23 days later, after the patient had been free from fever for 
2 days, the cholesterol content of the blood was again determined 
and was found to be 0*190 per cent# A third blood cholesterol 
determination was made 18 days aftefwarts and was found to be 
0.160 per cent#
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Case II.

F.H., male, aged 14, was admitted to the Leeds General Infirmary, 
under the care of Dr. Watson, on 16th October, 1921, complaining 
of abdominal tenderness anf sensation of fulness in the lower 
abdomen, of 9 days* duration.

On admission he was seen to be a well developed boy, with 
flushed face and sordes about the mouth. The abdomen was tumid 
and covered with rose spots. The spleen could just be felt.
There was a marked leucopenia, the leucocyte count being 2,700.
The Widal Reaction was positive. On 30th November, 1921, that 
is on the 14th day of illness the blood cholesterol content was 
0.120 per cent. The temperature on that day was 102.8°F., 
the pulse and respiration rate being 106 and 30 respectively#
A second blood cholesterol determination was made on 17th December, 
1921, 3 days after the subsidence of the fever and was Amnd to 
be 0.200 per cent#

Case III.
This was a patient in the 3rd week of illness, and was in 

the Typhoid wards of the Corporation Fever Hospital, Leeds# 
No further history was obtained#

The blood cholesterol content in the 3rd week of illness 
was 0.120 per cent#
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Case IV.
Nurse D. contracted the disease while attending on an 

enterto fever patient. After an illness 6f 60 days she died.
At the post mortem examination, in addition to the usual morbid 
changes, there was found a perforation of the ileum with localised 
abscess formation, and a toxic myocarditis.

Blood was obtained from the Inferior Vena Cava after deaths 
and the blood oheleaterel content was found to be 0.100 per cent#

- k:'



CHOLELITHIASIS.

Case I.
H.M., male, aged 61, a painter, was admitted to the Leeds 

General Infirmary, under the care of Sir Berkeley Moynihan, on 
25th October, 1921, with a history of pain in the middle of the 
abdomen of 2§- months* duration* There hagLbeen slight jaundice.

On admission, except for slight icterus there was nothing 
edbtonUitlL to be made out on physical examination.

The cholesterol content of the blood on 29th October, was 
0.193 per cent.

He was operated on 4th November when the gall-bladder was 
found to be enlarged and full of stones, one being impacted in 
the cystic duct* The gall-bladder was removed and a drainage tube 
was inserted in the cystic duct* On 13th November, that is a 
week after the operation,the cholesterol content of the blood was 
again determined and was found to be 0.127 per cent. The 
patient left Hospital the following week. Unfortunately he lived 
too far aney to be recalled for further blood examinations.

Case II.
J.J.F. male, aged 41, a carter, was admitted to the Leeds 

General Infirmary under the care of Sir Berkeley Moynihan, on 
8th November, 1921, complaining of attacks of severe pain in the 
right hypoohondrium of 2 months* duration. He had been slightly 
jaundiced during and after an attack. The physical examination, 
on admission, was entirely negative. The cholesterol content of 
the blood on 11th November was 0.230 per cent.

At operation on 15th November a number of small facetted gallstones
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were found and removed. He was discharged a fortnight later.
He was seen again in the Out-patient Department on 23rd March 1922,
that is 4^ months after operation, when he was in excellent health.
The cholesterol content of the blood plasma was 0.215 per cent, 

of
and the red blood corpuscles 0.098 per cent.

Case III.
Mrs. W.E. aged 38, was admitted to the Leeds General Infii^ry 

under the care of Mr. Collinson on October 1921, with symptoms of 
cholelithiasis. The cholesterol content of the blood on 1st November, 
1921, was 0.147 per cent.

At operation on 9th November, the diagnosis of cholelithiasis 
was confirmed.

Case IV.
Mrs. E.N* aged 43, was admitted to the Leeds General Infinnary 

under the care of Mr. Collinson, on November 1921. A diagnosis of 
cholelithiasis was made and this was confinned at operation on 
7th November, 1921. The cholesterol content of the blood on 5*^ 
November, that is 2 days before opratipn was 0.168 per cent.
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Case 7 .
Mrs. K.C.» aged 37, was admitted to the wards of the Leedsf 

General Infiirmaiy complaining of abdominal pain in the right 
hypGchondriBB region. There was a history of jaundice. A 
diagnosis of cholelithiasis was made which was confirmed at operation. 
The cholesterol content of the blood on 28th November, 1921, 
prior to the operation, was 0.198 per cent.

Case VI.
Mrs. M.J.C* aged 56, was admitted to the Leeds General Infirmary

under the care of Mr. Dobson, on 19th November, 1921, complaining
of recurrent attacks of severe pain in the right hypochondriac
region, accompanied by vomiting of four weeks’ duration. There j warn
haeLbeen no jaundice. The physical examination has=be8n entirely
negative. On 20th November, 1921, the cholesterol content of
the blood was 0.289 per cent. She was operated on the following day,
when a choleeystotomy was performed; the gall bladder was found
inflamed and full of debris.
On 30th November, that is 9 days after the operation, the cholesterol 
content of the blood was 0*100 per cent. On repeating 8 days later 
it was found to be 0.106 per cent.
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Case VII.
Mrs* B.W. aged 54, was admitted to the Leeds General Infinnary^ 

under the care of Mr* Collinson, on 4th January, 1922, complaining 
of pain in the ri^t hypochondiiac and right iliac regions and 
jaundice of 3 weeks’ duration* Patient was under the care of 
Mr* Knaggs at the Leeds General Infirmary four years ago with 
the same complaint. She was operated on at that time, the 
^Kllhlkdder and appendix being removed. Since then she has had 
several attacks of pain in the right si^e of the abdomen and 
between the shoulder blades.

On admission, except for slight jaundice, there was nothing 
abnormal to be made out on physical examination.
On 6th January, 1922, the cholesterol content of the blood was 
0o263 per cent. Patient was treated with aperients and felt 
much relieved on 11th January, 1922, when she was discharged*

Case VIII.
Miss P., aged 20, female, was admitted to the wards of the 

Leeds General Infirmary with symptoms of ohAlelithiasis.
On 1st February, 1922, the cholesterol content of the blood was 
0.228 per cent. At operation,the same day, gallstones were found 
in the gall-bladder; these were removed and drainage was provided 
for*
The cholesterol content of the blood on 8th February, 1922, that 
is one week*after operation was 0*140 per cent*
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Case H  •
B. L^male, aged 48, was admitted to the wards of the 

Leeds General Infirmary with symptoms pointing to biliary colic.
On 1st February, 1922, the cholesterol content of the blood 

was 0.18# per cent. At operation on 2nd February, 1922, the 
diagnosis of cholelithiasis was confirmed. The cholesterol content 
of the blood one week after operation was 0.151 per cent.

Case %
Mrs. M.D., aged 59, was admitted to the Leeds General 

Infirmary under the care of Mr* Richardson on 14th March, 1922, 
complaining of attacks of pain in the right hypochondriac region, 
occurring at intervals during the last 8 years. Jaundice has 
been present at times and on these occasions the sttols 
clay coloured.

The physical examination, on admission, was entirely 
negative.

On 16th March the cholesterol content of the blood was 
0.250 per cent.
She was operated on the following day; the gallbladder was 
exposed, its wall was thickened and it contained several stones; 
there was a perforation about the middle. The gallbladder was 
removed and a drainage tube was inserted into the cystic duct.

She was discharged on 1st April, much improved*
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Case Xjl «
Mrs. R.W,, aged 47, was admitted to the Leeds General 

Infirmary, with a diagnosis of gall-stones. This was confirmed 
at operation. The cholesterol content of the blood on the day 
preceding the operation was 0.163 per cent.

Case XII.
Mrs. M.E. aged 63, was admitted to the Leeds General Infirmaiy, 

under the care of Mr. Dobson, on 4th February, 1922, complaining 
of severe pain in the right hypochondrtac region accompanied 
y.bÿi bilious vomiting and followed by jaundice. Patient had 
had three such attacks during the last 3 years.

On admission patient was seen to be a Yery well developed 
and well nourished woman. Except for some tenderness in the 
region of the gall-bladder there was nothing of note to be made out. 
There was slight fever, the temperature ranging from 99 - 99.5°F., 
the pulse and respiration rates from 103 - 120 and 24 - 27.

The cholesterol content of the blood on 6th February 1922, 
was 0.156 per cent.
At operation 3 days later, the gallbladder was seen to be small 
and contracted; there were no calculi in the gallbladder or 
<ystic duct. A cholecystectomy was performed and drainage was 
provided for.
The patient died 2 days later.

The post mortem examination revealed the presence of a 
bilateral Broncho-Pneumonia. A small bilirtbin gall-stone was 
found near the ampulla.
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Case u n  •
Mrs. A.M.F., aged 65, was admitted to the Leeds General 

Infirmary, under the care of Sir Berkeley Mojrnihan, on 29th 
December, 1921, with a history of pain in the umbilical and 
right hypochondriac and lumbar regions, following an operation 
for gall-stones 18 months ago. *

There was nothing to be made out on physical examination.
The cholesterol content of the blood on 6th January, 1922, 

was 0.170 per cent.
On 6th January, 1922, the abdomen was opened through the 

old soar; a large solid mass was discovered, adherent to the 
anterior abdominal wall. An anterior gastro-enterostomy was 
performed. The patient died 2 weeks later.

At the post mortem examination there were found a 
circular neoplasm of the jejunum, =«asuppurative pylephlebitis 
and general peritonitis. There were metastatic deposits in the 
lungs•

Case 2CEV.
S.G., male, aged 43, a hawker, was admitted to the Leeds 

General Infirmary, under the care of Mr. Collinson complaining of 
paroxysmal attacks of pain in the right side, of 3 years* duration. 
There was no history of jaundice. The case was diagnosed as 
cholelithiasis.

On 4th December, 1921, the cholesterol content of the blood 
was 0.085 per cent. The temperature, pulse and respiration rates 
were normal at the time.
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Case XTV (oontd.)
On 7th Deoember, an incision was made through the right 

rectus muscle. The gall-bladder and biliary passages were 
normal, there were no calculi. The appendix was thickened* 
injected, and nodular.

The patient died 6 days after the operation.
The post mortem findings were (1) localised peritonitli 

and (2) Acute pleurisy. '

.'.y y
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G aee I  ̂Ma le, aged 53, a gardener, was admitted to
Hospital, on H8th October, 1981, complaining of 

general weakness and lose of flesh of 2 years* duration.
He had lost a stone in weight since the o^^set of the illness. 
Excessive thirst or hunger had not been a marked feature.

The pliysioal examination, on admission was entirely 
negative.

The urine was acid, had a specific gravity of 1040, was 
loaded with urates and contained 4.5$̂  of sugar. Acetone 
and Mace tic acid were present. There was no albumen.

On 2nd. November 1921 the blood cholesterol content was 
0.260 per cent. The blood sugar content was not determined.

The patient left hospital, at his own request on the 
following day.
Case II.

Ŷ.E. Male, aged 37, was/ admitted to Hospital on 
November 19th, 1921, complaining of excessive thirst of 
2 months* duration. Patient gave an interesting history.
He was quite well^when towards the end of 1920 he was medic
ally examined for life insurance and told that he had sugar 
in the urine. On the advice of his doctor he was admitted 
to the Leeds General Infirmary where he remained for 10 days. 
Sugar was intermittently present in the urine. He remained
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well totil September 1921 when he began to suffer from 
polyuria and thirst. He had lost flesh and was easily 
fatigued.

On admission there was nothing of note to be made 
out on physical examination.

The urine was amber coloured, acid in reaction^had a 
Specific Gravity of 1037, contained 7.75 grains of sugar 
per ounce. Acetone was present. On 22nd. November the 
blood cholesterol content was 0.177 per cent, the blood 
sugar content being 0.11 per cent.
Case iii.

H.C. Female aged 47, was admitted to the Hospital, on 
23rd. January, 1922, with a history of lassitude, excessive 
thirst, pruritfUs and tingling sensations in the limbs of 
12 months* duration.

Patient had been troubled with winter cough since child
hood. 11 years ago she suffered from great thirst and 
pruritus. She was in bed for 6 weeks at that time^since 
when she felt quite well until one year ag o when the prurit- 
lAs returned.

On admdssion she was seen to be a thin, pale woman. The 
temperature was 99 degrees F., the pulse and respiration 
rates being 84 and 22, respecttvely. 8ho had a frequent 
cou^ with a purulent expectoration. There was impairment
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of the perouBBion note over the left apex with high 
pitched BihltLant rhottchi. In loft axilla there were low
pitched BonorouB rhouohi. The sputum contained numerous
tubercle bacilli.

For the rest there was nothing of note.
The cholesterol content of the blood on 24th Jixnuary,1922 

was 0.204 per cent, the blood sugar content being 0.26 per 
cent.

The patient was discharged on 10th February, feeling 
relieved.
CAEB iv.

H.W. Male, aged 26, a chemist was admitted to tk# Hospital
% "4on account of thirst and polyuria.

On 20th October, 1921 the cholesterol content of the
blood was 0.380 per cent, the blood sugar content being 
0.35 per cent. The urine was loaded e sugar. Acetone and 
Diacetic acid were present. On 9th November the blood 
cholesterol content was 0.238 per cent, the blood sugar 
content was 0.17. />er cent.

On 23rd. November the cholesterol content of the blood 
was 0.188 per cent, the blood sugar content 0.15 per cent.

Patient was at this time feeling well; he was on diet
of 2,500 coloiieB and the urine was free from acetone and 
sugar.
CA8E V.
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CA3E Y.
A.G. Female, aged 38, a domestic servant, was admitted 

to the Hospital under the care of Dr. Watson, on 6th., 
Decrâmber, 1921. uhe was sent in for observation by her 
own doctor as a case of Diabetes. bhe was quite well until 
December 1920 when she began to tire easily. 2he was given 
a tonic by her doctor and she felt much better until February 
1921 vsdien she began to lose flesh and developed pains in the 
shoulder and across the chest, while the skin became unusually 
dry. l%e again consulted her own doctor who diagnosed 
Diabetes Mellitus and recommended her for admission to the 
Leeds General Infirmary.

The physical examination was entirely negative. The 
urine was pale, acid in reaction, the 8p.Gr. varied from 
1028 to 1041, the quantity from 54 to 24 oz. in the 24 hours, 
the sugar from 6.6 to 17.6 grains per ounce. On 15th. 
December, 1921 the cholesterol content of the blood was 
0.190 per cent. The blood sugar content on 7th and 9th. 
December was 0.098 and 0.072 per cent.

Patient was discharged on 23rd December 1921. bhe was 
seen in the outpatient department on 24th., April, 1922, 
when the sugar content of the blood was 0.07 per cent and 
the percentage of sugar in the urine was 5.8 per cent.
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QBMITO UHII^AHY CONDITIONS.
(a) Prostatio oSLargemente, benign and malignant.
CASE 1.

B.W. Male, aged 62 was admitted to 'Èhe iioepital on 
February 4th, 1922. complaining of difficulty in passing 
urine. He has had this trouble for the last 6 months, 
but the condition has steadily become worse.

On admission, except for a swelling on the anterior 
rectal wall which could be felt by digital rectal 
examination the physical examination was entirely negative;. 
The urine was clear. There was no fever.

On 6th February, 1922, the cholesterol content of the 
blood was 0.215 per cent, the urea content of the blood 
was 25.2 mgras per 100 c.c. On 7th February a suprapubic 
prostatectomy was performed and the bladder was demined.
The prostate was found to be the seat of benign glandular 
hyperplasia. Patient left hospital a month after admission 
feeling well.
CA8B II.

J, H. Male, aged 62, was admitted to hospital on 30th 
January, 1922, complaining of excessive frequency of 
micturitism of 6 years* duration, but worse during the last 
few weeks.

On admission, except for ^ marked prostatic enlargement 
there was nothing abnormal to be made out on physical
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examination. There was no fever and the urine was clear.
On the 1st February, 1922 the cholesterol content of 

the blood was 0.247 per cent, and the urea content of. the . 
blood was 16.8 par cent. mgnas^lOO^.o.* 
prostatectomy was performed and provision was made for 
drainage. The patient died 12 days later.
©lePost mortem findings were;

Oedema of lungs; coronary atheroma, a small gall stone 
in the cystic duct; old tubercular mesenteric glands.
CABS iii.

J.H.P. Male, aged 70, was admitted to the<Hospital on 
1st November 1921, complaining of inability to pass urine 
following an attack of diarrhoea 2 weeks prior to admiss
ion, He was catheterised daily by his own doctor for the 
fortnight before admission.

On admission the urine, which was removed by catheter, 
contained albumen and blood. There was fever ranging from 
99 degrees to 101.2 degrees F.

On 2nd. November the cholesterol content of the blood 
was 0.089 per cent. Onb 4th November a suprapubic 
cystotomy was performed and the bladder was drained. 4 days 
later the blood findings were;

Cholesterol 0.074 per cent.
Urea 25.2 mgms per 100 c.c.

On November 9th cellulitis appeared over the sacral
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region. An inoision was made and a large quantity of 
foul smelling pus was evacuated; a drainage tube was 
inserted. Later in the day an abscess developed on the 
left foot; this also was opened. The Patient's condition 
became steadily worse, no urine being obtained from the 
suprapubic opening and he died on 14th November, 1922.
The temperature had been febrile throughout, but never 
exceeded 101.2 degrees F.

The post mortem findings were ;-
Enlargement of the prostate, acute cystitis, acute 

ascending pyelonephritis, perinephritio abscess.

CA8E IV.
C.Tr. Male, aged 65, was admitted to the Hospital 

on 1st November, 1921, on account of inability to pass 
urine, requiring daily oatheterisation, of 7 days* duration# 

Digital rectal examination revealed the presence of 
an enlarged prostate. For the rest the (physical examin
ation was entirely negative.

On 14th November the cholesterol content of the blood was
0.205 per cent.

Urea Nitrogen 28 mgms per 100 c.c.
8 days later a suprapubic prostatectomy was %)erformed.
The patient was discharged 4 weeks after admission, feeling 
very well.
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OASB V.
A.M. Mala, aged 62, was admitted to the Hospital on 

October 1921, on account of difficulty of micturition 
recurring at intervals after a chill contracted in April 
1980.

On admission there was evidence of prostatic enlargement 
but as the patient was able to pass urine normally surgical 
interference was not necemonded and he was discharged on 
1st. November. The cholesterol content of the blood on 20th 
October 1921 was 0.300 per cent, and the Urea Nitrogen 
context of the blood was 16.8 mgms per 100 c.c.

He was re-admitted 3 days later on account of acute 
retention and a suprapubic prostatectomy was performed on 
7th November. He was quite well when disohaged on 18th 
November, 1921.

OASB VI.
R.S.,Male, aged 69, a butcher was admitted to the 

Hospital on 7th., November 1921, complaining of incontin
ence, of urine with retention of 10 months* duration.

On admission the urine was acid, had a specific gravity 
of 1012 and contained a trace of albumen. The residual 
urine amounted to 20 ounces. Digital rectal examination 
revealed the presence of a large, hard mass on the anterior 
rectal wall.
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on 9th November the blood findings were
Cholesterol - 0.270 per oent.
Urea Nitrogen 4S mgms. per 100o.c.

On 14th November a suprapubio cystotomy was performed 
and the bladder was drained. The patient died 8 days later.

The post mortem findings were;
Carcinoma of Prostate with métastasés to aortic 

lymph glands; recent parouohymatous nephritis; old cholecy
stitis and multiple gall stones; patchy thickening of the 
mitral and tricuspid valves and coronary atheroma.

0AB3. Vll.
B.T., Male, aged 78, was admitted to the Hospital on 

14th October 1921, @n account of pain in the bladder and 
difficulty of micturition of several months* duration, but 
worse during the last week. There was evidence of prost
atic enlargement.

On October 15 the blood findings were;- 
Cholesterol - 0.130 per cent.
Urea Nitrogen 42 mgms. per 100c.c.

Patient refused operation.
0A8B Vlll.

H.H. Male, aged 68, was admitted to the Hospital on 
account of acute retention of urine. He looked Very ill 
the breathing was laboured and there was frequent hiccoughing.
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îhore was no fever. îhe urine v/ae neutral, had a specific 
gravity of 1011, and contained albumen# On October 
E8th a Suprapubic Cystotomy was performed and the bladder 
was drained. Several blood urea estimations were made.

5.10.El Blood Urea Ilitrogen 66 mgms per 100c.o.
8.10.21 " ” ” 33.6 " " "20.10.21 ” ” ” 16.8 " '* "
2.11.21 " " " 16.8 ”
On Nov. 2nd. blood cholesterol was 0.227 per cent.
The patient was discharged on 14th November 1921, 

feeling much relieved.
CASSIX.

J.S., Male aged 56 years, was admitted to the Hospital 
on 31st December 1921, on account of retention of urine 
and nocturnal dribbling of 11 months' duration.

On admission the bladder was distended; the urine was 
olear. There was nothing further of note.

On 2nd. January the blood findings were:-
Gholesterol - 0.133 per cent.
Urea Nitrogen 39.2 mgns per cent.

On Jan. 6th a suprapubic cystotomy was performed and 
the bladder was drained. The patient was sufficiently 
well to be discharged 4 weeks later and had to attend as 
out patient.

CASE X.
A.W. Male, aged 74, was admitted to the Hospital on 16th
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February 1922, for retention of urine and Incontinence of 
several months' duration.

On admission he was drowsy and incoherent so that no 
further history was obtained. There was no fever and the 
urine was clear.

The cholesterol content of the blood on the day of 
admission was 0.126 per cent and the urea nitrogen content 
was 76 mgms per 100 c.c. On the following day a puprapubio 
oystotomy was performed; a calculus 1” in diameter, of the 
mulberry oxalate type was found in the bladder and removed.
The bladder was drained.

On 23rd February the patient developed a left sided 
parotitis. On 2nd. March the urea nitrogen content of the 
blood had risen to 106 mgms per lOOo.o The patient became 
lethargic and complained of shortness of breath and great 
thirst. He died 4 days later.

The post mortem findings were:- 
Prestate: Marked adenomatoud enlargement of both lateral 
lobes.
Urinary bladder; This was greatly hypertrophied and contained 
numerous small diverticula, in one of which a tdny oxalate 
stone was found. The mucosa was inflamed.
Kidneys; The capsules were slightly adherent and on stripping 
these the surface was seen to be finely granular. Several 
cysts wore present and one multilooular abscess of considerable
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size, as well as a number ocf small abscesses.
Heart; The left ventricle was hypertrophied and the coronary 
arteries were the seat of advanced atheroma.
Aorta.showed slight early atheroma except at the lower end 
of the abdominal portion where there was a large patch of 
degenerative, advanced atheroma.
The renal and other smaller arteries showed well marked 
arteriosclerosis.
Adrenals ; These were of large size, but cortical lipoid was 
much reduced.
bungs : The se were markedly emphysematdus and there was a 
gangrenous abscess of the posterior aspect of the right 
upper lobe as well as a haemorrhagic infarct of the lower 
lobe.
Knee Joints showed chronicosteo arthritic changes.
CASE X I .

H. W., aged 68. a miner, was admitted to the Hospital
on January 10th., 1933, for acute retention of urine.
There was nothing of note to be made out on physical
examination. On 13th. January a suprapubic oystotomy was
performed and the bladder was drained. The blood findings
were;- (2 days later)Cholesterol - 0.092 per cent.

Urea nitrogen 42 mgms per 100c.o.
14 days later the contents of the blood were;-
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Cholesterol - 0.108 per oent.
Urea Nitrogen 42 mgms per 100 o.o.

A fortnight still later they were;-
Cholesterol - 0.104 per oent.Urea Nitrogen 25.2 mgcas per 100 o.o.

On the 16th February 1922 the suprapubio opening was
enlarged and the prostate removed. The patient was quite
well when he was discharged on 18th March.
CASE Zll.

E.M., Male, aged 70, was admitted to the Hospital on
24th. December 1921, on account of retention of urine: No
further history was obtained.

On 29th December the blood findings were:
Cholesterol - 0.106 per cent.
Urea Nitrogen 79.5 mgms per 100 c.c.

A suprapubio cystotomy was performed on the following
day, and the bladder was drained. The patient dies 2
weeks later.

The post mortem findings were:-
Prostateb Benifen enlargement, affecting especially the
middle lobe.
Bladder andUrethra. are the seat of acute cystitis and 
urethritis.
Kidneys: There is moderate dilation of the pelvis on both 
sides, there is a very intense acute pyelitis with purulent
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exudate . On th e  r ig h t  s id e  th e  in fe c t io n  has spread to  

th e  k idney pareuoNyma.

H e a r t tM ueeulature v e ry  f la b b y .

Adrenals : These are s o ft  and the  c o r t ic a l  l ip o id  is  g r e a t ly  

reduced.

Lungs; P u ru le n t G ro u c h itis  and Broncho-Pneumonia w ith  acute  

abscess o f  l e f t  low er lo b e .

CASE K i l l .

J . W. M a le , aged 71, a forgeman, was adm itted  to  the  

H o s p ita l,  under the  care o f G ir B erke ley  Moynihan, on 21 s t 

November 1921, com plain ing o f d i f f i c u l t y  o f  m ic tu r i t io n  o f  

s e v e ra l years* d u ra tio n , b u t worse dulling the la s t  few  days.

On adm ission he was s l ig h t ly  fe vered  (9 9 .3  F ) ,  but fo r  

the r e s t  th e re  was n o th in g  o f  n o te . He was operated  on 

th e  same day, a suprapubio oystotomy b e in g  perform ed. A f te r  

o p e ra tio n  th ere  was s l ig h t  g y re x ia  fo r  a few d ^ s ,  the  

tem perature  rang ing  between 9 9 .5  and 10 0 .8  degrees F .

On 2 5 th . November, th a t is  4 days a f t e r  the  o p e ra tio n  

th e  c h o le s te ro l conten t o f th e  blood was 0 .1 7 3  per cent 

and the u rea  n itro g e n  content was 40 mgm per 100 c .c .

On 15 th  December the p ro s ta te  was removed through the  

suprapubio opening and a dra inage tube was in s e r te d . The 

p a t ie n t  d id  w e l l  and was discharged on 7 th . February  1922. 

CAGE X IV .
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J . m . , aged 60, was ad m itted  to  the H o s p ita l,  under the  

oare o f  M r. C o llin s o n , on 4 t h . , Maroh 1922, oom plain ing  

o f  i n a b i l i t y  to  pass u r in e  f o r  the  la s t  3 weeks, d u rin g  

which tim e he has had to  be c a th e ris e d  d a i ly .

H e o ta l exam ination reve a le d  the presence o f an en larged  

p ro s ta te . The u r in e  was a lk a l in e ,  had a s p e c if ic  g r a v ity  

o f 1020 and was fre e  from albumen, blood , pus and sugar.

On 6 th . March the blood f in d in g s  were;

C h o le s te ro l -  0 .1 3 6  per c e n t.
U rea N itro g e n  2 2 .4  mgns p er 1 0 0 c .c .

On 8 th  March a suprapubio prostatectom y was perform ed, 

th e  p ro s ta te  was no t much e n la rg e d , bu t the  m idd le lobe
a

was prom inent. The p a t ie n t  made/good reco very  and was 

discharged on 1 s t .  A p r i l  1922.

CASE XV.

W .H ., aged 76, was adm itted  to  th e  H o s p ita l under the  

oare o f  M r. Dobson on 6th  January, 1922. fo r  acute r e te n t io n  

o f u r in e . P a t ie n t  has had d i f f i c u l t y  in  passing  u r in e  fo r  

the la s t  20 y e a rs , but the c o n d itio n  has s te a d ily  become 

worse so th a t  he has to  ge t up about SO tim es d u rin g  th e  

n ig h t and on ly  succeeds in  passing a l i t t l e  a t  a t im e .

Th is  is  th e  f i r s t  tim e th a t  he has had,com plete r e te n t io n .

On admission the  b lad d er was much d is te n d e d . H e o ta l 

exam ination reve a le d  the presence o f a la rg e  hard  s w e llin g



- 87 -
on tho a n te r io r  r e c t a l  w a l l .  HaemorrhoidB were p re s e n t .

The u r in e  conta ined  albumen and b lood; th e  c e n tr ifu g e d  deposit 

conta ined  numerous cocci and y e a s t c e l ls .  C u ltu re s  gave 

a r ic h  growth o f  S treptococcus f a e o i l i s .

On January 1 0 th , 1922 the blood f in d in g s  w e re ;-

C h o le s te ro l conten t -  0 .1 6 6  per o en t.
Urea N itro g e n  -  8 3 .6  mgms per 100 c .c .

He was diagnosed as a case o f  m alig nan t d isease o f  the  

b lad d er w ith  enlargem ent o f  p ro s ta te  and was t ra n s fe r re d  to  

th e  P a ris h  H o s p ita l.

CASE X V l.

D .F . aged 49 , was adm itted  to  H o s p ita l on November 9 t h . , 

1921, on account o f  N aem aturia . He has had d i f f i c u l t y  

w ith  m ic tu r it io n  fo r  the  la s t  6 months. The f i r s t  a tta c k  

o f naem aturia  occurred 3 months b e fo re  adm ission. He has 

had 3 such a tta c k s  s in c e .

On adm ission n o th in g  could be made out on p h y s ic a l  

exam ination  except some enlargem ent o f  the  p ro s ta te . On 

2 1 s t . November the blood f in d in g s  were: -

C h o le s te ro l -  0 .3 6 4  per c e n t.
Urea N itro g e n  3 0 .8  per 100 c .c .

3 days l a t e r  a supraj^ubic oystotomy was perform ed and a 

drainage tube in s e r te d . A f te r  the o p era tio n  th e re  was 

i r r e ^ l a r  p y re x ia , the  tem perature ran g in g  from  99 -  108 

degrees F .
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On the 3rd  o f December the p a t ie n t  suddenly f f l l  back In  

bed, became comatose cmd d ie d .

The post mortem fin d in g s  w e re ;-  

Peritoneum : Norm al.

B la d d e r; No evidence o f  c y s t i t i s .

P ro s ta te ; Enlarged and se a t o f  benign h y p e rp la s ia *

K idneys; Congested, b u t o therw ise norm al.

Lungs; B i l a t e r a l  empty sema.

H e a r t ; Muscle s o ft  and fla b b y ; patohy th ic k e n in g  o f  m i t r a l  

ouspo; atheroma o f  coronary a r t e r ie s .

A o rta ; Advanced atheroma o f both  th o ra c ic  and abdominal 

p o rt io n s .

CASE m i .
I . B .  aged 51 , was ad m itted  to  the  H o s p ita l on 7 th . December

1921, oom plain ing o f s l i ^ t  u r in a ry  in con tinence  and in creased

frequency o f m ic tu r it io n  o f 8 weeks' d u ra tio n .

l e o t a l  exam ination re v e a le d  the presence o f  an en larged

p ro s ta te . On oystoscopie exam ination both u re te rs  were seen

to  be w orking n o rm a lly . O peration  was n o t considered a d v is a b le

and the p a t ie n t  was discharged on 1 7 th . December.

On 8 th . December the blood f in d in g s  w ereL-

C h o le s te ro l -  0 .1 9 6  per cen t.
Urea N itro g en  1 6 .8  mgms per 100 o .o .

CASE K V l l l .

J .B . aged 68, was adm itted  to  H o s p ita l com plain ing  o f
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r e te n t io n  o f u r in e  o f  3 days* d u ra tio n  on February 4 t h . ,1 9 22 , 

D ig i t a l  r e c t a l  exam ination re v e a le d  the  presence o f  a  

hard s w e llin g  on the a n te r io r  r e c t a l  w a l l .  The u r in e  

conta ined  albumen, blood and pus. The tem perature was 

norm al.

On 6 th  February the blood f in d in g s  w e re ;-

C h o le s te ro l -  0 .1 0 9  per o en t.
Urea N itro g e n  7 6 .6  mgms per 100 c .c .

On the some day the b ladder was opened and d ra in e d . A f te r

o p e ra tio n  th e re  was i r r e g u la r  p y re x ia , the tem perature ranging
V

from  99 degrees -  101 degrees F .

Oh th e  3 rd . March the  p a t ie n t  developed h iccough! the  

re s p ira t io n s  became ra p id ; coma se t in  fo llo w e d  by d e a th .

The post mortem fin d in g s  were:

P ro s ta te : The seat o f  benign g la n d u la r h y p e rp la s ia .

B la d d e r; Acute c y s t i t i s .

K idneys; In ten se  acute ascending p y e lo n e p h r it is  on both s id e s . 

A r t e r ie s ; A o r t ic  and coronary atherom a.

A d r in a ls ; Complete djsappearanoe o f c o r t ic a l  l ip o id .

CAGE XUC.

J . G ., aged 60 , was ad m itted  to  the  H o s p ita l on 15th  

January, 1928 w ith  acute re te n t io n  o f  u r in e .

On the same day a suprapubic cystotomy w ith  d ra in ag e was 

perform ed, under lo c a l  an aes th e s ia .

On the day fo llo w in g  o p era tio n  th e  c h o le s te ro l co n ten t
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o f  tho blood was 0 .1 4 0  per oent and the u rea  n itro g e n  content 

was 3 9 .2  mgms per 100 o .o .

A fo r tn ig h t  l a t e r  the c h o le s te ro l con ten t o f  th e  blood was 

0 .1 6 0  per cent and th e  u rea  n itro g e n  con ten t was 2 5 .2  per  

100 0.0.
P a t ie n t  was d ischarged on 7 th . F ebruary , 1922 muoh 

r e l ie v e d .

CAGE XX.

J .W ., aged 58, adm itted  to  H o s p ita l on 1 3 th . F eb ru ary , 1922 

fo r  acute re te n t io n  o f u r in e .

On 14 th  February the blood fin d in g s  w e re ;-  

G h o le s te ro l -  0 .150  per ce n t.
Urea N itro g e n  2 5 .2  mgms per 100 o .o . /

On 17th  February a suprapubio prostatectom y was perfo rm ed . 

The p a t ie n t  was discharged on 28th  March fe e l in g  w e l l .

GAGE X X I.

H .B . aged 67, was adm itted  to  H o s p ita l on 6 th . February  

1922, com plain ing o f  pa in  and d i f f i c u l t y  o f  m ic tu r it io n  w ith  

passage o f blood in  the u r in e  o f  5 weeks# d u ra tio n .

D ig i t a l  R e c ta l exam ination re v e a le d  the presence o f a  

la rg e  mass about the s iz e  o f a ta n g e rin e  orange on th e  

a n te r io r  r e c t a l  w a l l .  The u r in e  conta ined tr ip le p h o s p h a te s , 

bu t no albumen or o th e r abnormal a o n s titu e n ts .

On 7 th . February the c h o le s te ro l content o f the blood was
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0 .2 3 0  per oent and the  u rea  n itro g e n  content 3 3 .6  rngms per  

100 0.0.
On 12th  February a suprapubio oystotomy w ith  d rainage was

perfoem ed. There was s l ig h t  e le v a t io n  o f tem perature the

fo llo w in g  day bu t the tem perature was norm al a fte rw a rd s .

On 20th  February the blood f in d in g s  w e re ;-

(holes^ero l -  0 .1 1 3  per oent.
Urea N itro g en  30 mgms per 100 o .o .

On 9 th . March the b lad d er was re-opened w ith  the o b je c t o f

rem oving the p ro s ta te , but a la rg e  in o p e rab le  carcinoma was

found a t  the base.

On 1 7 th . March the c h o le s te ro l con ten t o f the b lood

0 .1 7 6  per c en t. The p a t ie n t  was tra n s fe rre d  to  the

P a ris h  H o s p ita l on the  2 4 th . March.

CAGE X X I I .

C .C .T . ,  aged 66 , was adm itted  to the H o s p ita l on 2 9 th .

January 1922 on account o f d i f f i c u l t y  w ith  m ic tu r it io n  o f

th re e  months* d u ra tio n .

On the fo llo w in g  day the blood f in d in g s  w e re :-

C h o le s te ro l -  0 .1 3 3  p er d e n t.
Urea N itro g e n  -  16 .8  mgms per 100 c .c .

P rostatectom y was perform ed on 2nd, F e b ru ary . There was

s l ig h t  fe v e r  fo r  a fo r tn ig h t  a f t e r  the o p e ra tio n , th e

tem perature rang ing  from 99 degrees -  102 degrees F .

On 1 4 th . February the blood fin d in g s  w e re ;-
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The C h o le s te ro l -  0 .0 9 3  p er c e n t.
Urea N itro g en  -  3 0 .8  mgms per 100 c .c .

The p a t ie n t  was d ischarged 3 rd . March much im proved.

GAGE m i l .

B. D r . ,  aged 66 was ad m itted  to the H o s p ita l on 8 th .  

February 1922 on account o f  stoppage o f  the bow els . In  

A p r i l  1920 the p a t ie n t  had d ia rrh o e a , and th is  la s te d  fo r  

28 weeks. The m otions were f l u i d ,  o ffe n s iv e  and b lood  

s ta in e d . The c o n d itio n  g ra d u a lly  improved and the d ia rrh o e a  

ceased a lto g e th e r  f iv e  weeks before  adm ission. A fo r tn ig h t  

b efo re  adm ission ;he began to  have pa in  on m ic tu r it io n  and 

n o tic e d  blood in  the u r in e . A t the same tim e the bowels 

ceased to  a c t .

On adm ission he was seen to be m arkedly em aciated and 

he was d e l i r io u s .  There was v is ib le  in t e s t in a l  p e r is t a ls is ,  

the l i v e r  was n o t en larged  and th e re  was no g la n d u la r  

en largem ent. Per rectum a hard s w e llin g  was f e l t  on the  

a n te r io r  r e c t a l  w a ll;  i t  was ve ry  tender and i t s  upper 

l i f i i t  could no t bo d e fin e d . There was marked fe v e r , the  

tem perature rang ing  from 100 to  102 .2  degrees F . The u r in e  

conta ined  albumen, blood and pus. The bowels moved 

r e g u la r ly  w h ile  in  h o s p ita l .  A d iagn osis  o f  carcinoma 

V e n t r ic u l i  and M a lig n a n t P ro s ta te  was made.

On 1 1 th . February the bl&od f in d in g s  w e re ;-
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C h o le s te ro l -  0 .0 7 0  per o en t.
U rea N itro g e n  -  3 0 .8  mgms p e r 100 o .o .

The p a t ie n t  d ies  on 1 s t Maroh.

The post mortem fin d in g s  w e re ;-

Itungs; Old healed  tu b e rc le .

H e a r t ; Atheromatous ca lcareous depo sits  on a o r t io  v a lv e s .  

A o rta ; Moderate patdy atherom a.

K idneys: L e f t  k idney shows marked in flam m atio n  o f  p e lv is ,  

w ith  sm a ll abscess.

R ig h t K idn ey; re te n tio n  c y s ts .

A d re n a ls ; C o r t ic a l  l ip o id  much reduced.

Bowel & B la d d e r: In te s t in e s  m atted to g e th e r !  p la s t io  p e r i t 

o n i t is ;  u lc e r a t in g  carcinoma a t  upper end o f  rectum . 

F is tu lo u s  communication w ith  ileum  and w ith  p o s te r io r  w a l l  

o f  b lad d er from rectum .
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V I (G) RENAL. VEGIQAL AND URETHRAL CONDITIONS.

CASE I .

F .H . ,  m aie , aged 39 , a b u tc h e r 's  a s s is ta n t ,  was 

ad m itted  to  the H o s p ita l on the 2 0 th . February 1922. 

com plain ing o f  d i f f i c u l t y  in  passing  u r in e .  A bougie " 

was passed and a s t r ic tu r e  was diagnosed.

On 2 1 s t. February the blood fin d in g s  w e re ;-

C h o le s te ro l -  0 .1 9 0  per c e n t.
Urea N itro g e n  -  2 6 .2  mgms p e r 100 o .o

Tho s t r ic tu r e  was difeted and p a t ie n t  was d ischarged to  

a tte n d  the out p a t ie n t  departm ent.

CASE I I .

M .T r . , m ale, aged 64, was ad m itted  to  the H o s p ita l on 

22nd. February 1922. com plain ing o f  s l ig h t  u r in a ry  

in c o n tin e n c e . This has been in  ex is te n c e  fo r  the la s t  

f iv e  y e a rs . I t  became so troublesom e in  March 1918 th a t  

he had to undergo an o p e ra tio n  a t  the M ancjiester R oyal 

In f ir m a r y . He remained fre e  o f  symptoms fo r  n in e  months 

when they again re tu rn e d . There was a h is to ry  o f  

gonorrhoea 26 years  ago.

The u r in e  was c le a r .  A bougie was passed and the  

s t r ic tu r e  was d i la te d .  The p a t ie n t  was tra n s fe r re d  to  

the out p a t ie n t  departm ent.

On the 2 4 th . February 1922 the blood f in d in g s  w e re ;-
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C h o le s te ro l -  0 .1 6 0  per o e n t.
Urea N itro g e n  2 5 .2  mgms per 100 o .o .

CAGE 111.
H. T h ., m ale, aged 43, was ad m itted  to  the H o s p ita l on 

7 th . March 1922, on account o f pa in  on m ic tu r it io n  o f 9 

months* d u ra tio n .

P a t ie n t  s u ffe re d  from n o c tu rn a l in con tinence  o f u r in e  

t i l l  th e  age o f  16. From th a t  tim e u n t i l  A p r i l  1921 he 

had no tro u b le  w ith  m ic tu r i t io n .

There was no h is to ry  o f S y p h ilis  o r gonorrhoea. The 

b h y s io a l exam ination was e n t i r e ly  n e g a tiv e . The u r in e  

was tu rb id , a lk a l in e  and conta ined  albumen, b lood an< pus.

On 7 th  March the  Blood fin d in g s  w e re :-

C h o le s te ro l -  0 .1 5 0  per c e n t.
Urea N itro g en  -  33 . 6 mgms p e r 100 o .o .

9 th . March showed th a t  th e  b lad d er and p ro s ta te  were 

in fla m e d . The b ladd er was washed out and th e  p a t ie n t  was 

discharged on 15th  March.

CASE IV .

T h .M ., m ale , aged 64, was ad m itted  to  th e  H o s p ita l on 

21 a t January, 1922, oom plaining o f d i f f i c u l t y  and in creased  

frequency o f  m ic tu r it io n  w ith  pa in  d u rin g  the a c t ,  o f 2 

years* d u ra tio n . The symptoms have g ra d u a lly  become worse 

Blood in  u r in e  was f i r s t  n o tic e d  1 y e a r ago. P a t ie n t  has 

lo s t  f le s h .  On admission p a t ie n t  was seen to  be a m arkedly
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em aciated man. D ig i t a l  r e c t a l  exam ination  re v e a le d  the  

presence o f  a la rg e  hard mass on the r ig h t  l a t e r a l  w a l l  o f
nthe rectum . The u r in e  contained a tra c e  o f  albumen. For  

the r e s t  th e re  was n o th in g  o f n o te . On 24 th  January the  

oholefifcerol conten t o f  the b lood  was 0 .2 10  per c e n t, and the  

u rea  n itro g e n  content was 2 2 .4  mgms per 100 o .o .

On 2nd. February a aiprapubio in c is io n  was made, the  

peritoneum  r e f le c te d  and the b lad d er examined. A la r g e ,  

f ix e d  growth was found on the s u p e rio r s u rfa c e .

The c o n d itio n  was considered in o p e ra b le  and the  abdomen 

was c lo sed . The p a t ie n t  was tra n s fe re d  to  th e  P a r is h  Hos

p i t a l ,  on 11th  F ebruary .

CASE V.
G .T .J . ,  m ale , aged 40 , was ad m itted  to  th e  H o s p ita l on 

2 1 s t. November 1921, oom plain ing o f  d i f f i c u l t y  in  passing o f  

u r in e  2 y e a rs ' d u ra tio n , w ith  p a in  over th e  b lad d e r reg io n  o f  

2 weeks' d u ra tio n . He has n o tic e d  a s w e llin g  over th e  l e f t  

t e s t ic le  fo r  th e  la s t  12 months. Ho a t t r ib u te s  i t  to  an

in ju r y  which he rec e ive d  2 years  ago. There is  a h is to ry

o f gonhorrhoea -  co n trac ted  14 years  ago.

On a dm ission the l e f t  t e s t ic le  was found muoh e n la rg e d , 

w ith  s w e llin g  o f  th e  ep id id ym is . Per rectum  enlargem ent 

o f the  p ro s ta te  could be made o u t.

On 22nd. November the blood f in d in g s  w e re :-

G h o le s te ro l -  0 .1 77  per c e n t.
Urea N itro g en  1 6 .8  mgms p er 100 o .o .
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On 24th  November the t e s t ic le  was removed and th e  

u r e th r a l  s t r ic tu r e  was d i la te d .  The t e s t ic le  was found 

on exam ination to  be tu b e rcu la r#

GASE V I #

F .K . , m ale, aged 44 , was ad m itted  to  th e  H o s p ita l on 

24th  October 1921, com plain ing o f  p a in  on m ic tu r it io n  

P a t ie n t  h ad (# f a l l  in  Ju ly  1918 and su sta ined  va rio u s  

in ju r ie s ,  among o th ers  fra c tu re  o f the sp ine in  th e  low er  

lumbar re g io n . As a r e s u lt  o f  th is  he became p a ra ly s e d , 

s u ffe re d  from lo ss  o f sensation  in  the low er lim bs and from  

in con tinence  o f u r in e  and fa e ce s . Four months a fte rw a rd s  

he rega ined  c o n tro l over the b lad d er and a t  the  end o f 1918 

he recovered the use o f  the r ig h t  leg# A t the b eg in n in g  

o f 1919 he began to  have r ig o r s ,  these be ing  preceded by 

frequency o f m ic tu r it io n  and in c o n tin e n c e . He was t r e a te d  

w ith  Q uinine and la t e r  re ce ive d  a vacc ine  and the c o n d itio n  

im proved. He is  now ab le  to  pass u r in e  n o rm a lly , bu t has 

s c a ld in g  p a in  in  the perineum d u rin g  the a c t .

On admission th e re  was evidence o f an o ld  p a ra p le g ia .

The u r in e  was a lk a l in e ,  had a s p e c if ic  g r a v ity  o f  1015, and 

conta ined  pus. X Ray exam ination  re ve a le d  the presence o f  

2 c a lc u l i  in  the b la d d e r.

On 25th  October the b lood  f in d in g s  w e re i-  

Chol e s te r o l -  0 .2 0 0
Urea N itro g en  -  1 9 .6  mgms per 100 c .c .
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On 3 l 8 t .  October a suprapubic Lithotom y was perform ed  

and drainage provided f o r .  P a t ie n t  was d ischarged on 26 th  

November, f e e l in g  w e l l .  

uCAGE V I I .

C .B . Fem ale, aged 57, was ad m itted  to  th e  H o s p ita l on 

7 th . December 1921, oom plain ing o f  frequency o f  m ic tu r i t io n  

and pain  in  the l e f t  s id e  o f  3 y e a rs ' d u ra tio n . 2  ray  

exam ination re ve a le d  the presence o f a c a lc u lu s  a t  the  

low er end o f the l e f t  u r e te r .  The u r in e  was n e g a tiv e .

On 8 th  December the c h o le s te ro l content o f  the b lood was 

0 .1 9 9  per c e n t, and the urea n itro g e n  conten t was 1 6 .8  

mgms p e r 100 o .o .

On 15th  December, under e th e r  a n a e s th e tift , the  p a t ie n t  

was cystoscoped; a stone was seen impacted at the low er 

end o f  the l e f t  u r e te r ;  the l e f t  u r e te r a l  o n fic e  was 

in c iC ed , bu t the stone could n o t be removed. P a t ie n t  was 

discharged 2 1 s t l  January, fe e l in g  much r e l ie v e d .

CASE V I I I .

F e m a le ., aged 51 , was ad m itted  to  the H o s p ita l on 

19th  December, 1921, oom plaining o f  severe c o lic k y  pa in  

in  the l e f t  side o f  one m onth's d u ra tio n . The p a in  was 

so severe th a t  p a t ie n t  was g iven m orphia s e v e ra l tim e s .

8 years  ago p a t ie n t  became v e ry  th in  and began to  have 

dragging  pa in  in  th e  back and a t  th e  s id e s . Ghe was f i t t e d



-  89 -

w ith  a double k idney support and th is  r e l ie v e d  the  

symptoms. Ghe remained f a i r l y  w e l l  u n t i l  the  o u ts e t o f  

the  p resen t i l ln e s s .

On admission p a t ie n t  was seen to  be a t h in ,  p a le  and 

nervous woman. The kidneys could no t be f e l t  and X Ray 

exam ination was n e g a tiv e . Gn 2 0 th . December the b lood  

f in d in g s  w e re :-

C h o le s te ro l -  0 .2 2 2  per c e n t.
Urea N itro g e n  -  2 2 .4  mgms per 100 c .c .

P a t ie n t  was discharged on i50 .th . December, fe e l in g  

muoh b e t t e r .  

gABB 'MX.
K .W ., Fem ale, aged 42 , was ad m itted  on 8 0 th . November 

1921, com plain ing o f  paroxysm al a tta c k s  o f severe pa ins  

in  the low er abdomen accompanied by the passage o f  blood  

s ta in e d  u r in e  o f 3 weeks* d u ra tio n .

On admission the abdomen was seen to  be f u l l  and on 

p a lp a tio n  a tense c y s tic  s w e llin g  could be f e l t  on th e  

l e f t  s id e  exten d in g  from the subcosta l m argin to  th e  

in g u in a l re g io n . X ra y  exam ination was n e g a tiv e . The 

u r in e  conta ined blood f o r  th e  f i r s t  6 days, bu t c le a re d  

up subsequently . On 21 s t December the c h o le s te ro l co n ten t 

o f  the b lood  was 0 .2 0 7  per cent and th e  u re a  n itro g e n  c o n t in t  

was 3 3 .6  mgms per 100 o .o .
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P a tie n t  was kept in  bed, on a l ig h t  d ie t  and f e l t  muoh 

b e t te r  when who was d ischarged 3 1 s t . December.

CAGEXX.

J .B . Fem ale, aged 86, was ad m itted  to  the H o s p ita l on

7 th  January 1922, oom plain ing o f pa in  in  the  l e f t  lum bar

reg io n  o f  2^ years* d u ra tio n .

On adm ission, except f o r  some tenderness in  the h f t

lum bat re g io n , th e re  was n o th in g  abnormal to  be made o u t.

X ra y  exam ination was n e g a tiv e . The u r in e  c o n ta in in g

albumen and pus. Gcanty staphyloooo i were recovered  in

c u ltu re s . There was no fe v e r .  Cystoscopy showed th a t

both u re te rs  were w orking n o rm a lly .

On lO th n , January the  blood f in d in g s  w e re :-

C h o le s te ro l -  0 .1 2 0  per oen t.
Urea N itro g e n  -  2 2 .4  mgms per 100 o .o .

The case was diangnosed as one P y e l i t i s  and th e  p a t ie n t

was kep t on a l ig h t  d ie t  and re c e iv e d  d ie u r e t ic  m ix tu re s

She was improved when d ischarged on 17 th  January.

CASH XI.
S.M. M a le , aged 17 , was ad m itted  to the H o s jlta l on 25th

O ctober, 1921 on account o f  the passage o f  blood s ta in e d

u r in e  o f  s e v e ra l weeks* d u ra tio n .

On admission u r in e  contained albumen, blood and pus.

There was a lso  s l ig h t  fe v e r ,  the tem perature ran g in g  from
was

9 8 .8  to  99 .5  degrees F . For th e  r e s t ,  th e re /n o th in g
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o f  n o te . On G is t October the blood f in d in g s  w e re ;-

G h o le s te ro l -  0 .1 3 1  per o e n t.
Urea N itro g en  -  2 2 .4  mgns per 100 c.o.

P a tie n t was d ischarged on 17 th  November, im proved.

CAGE XII;
J .H . M a le , aged 67 , was ad m itted  to  the H o s p ita l on 

6th  November, 1921 w ith  symptoms o f laaemia. No fu r th e r  

h is to ry  was o b ta in ed . The u r in e  on admission conta ined  

albumen and h y a lin e  c a s ts .

On 8 th  November th e  blood C h o le s te ro l con ten t was 

0 .2 8 3  per c e n t. P a t ie n t  was tre a te d  w ith  d iu re o t io s  and 

diapfeosetios and h is  co n d itio n  im proved.

On 7gh December 1921 the c h o le s te ro l co n ten t o f  the  

blood was again  dwbermined and was found to  be 0 .2 6 6  per cent

The u rea  n itro g e n  content o f  th e  blood was no t dibermined.

OAÜB XIII.
M.M. Female, aged 43, was ad m itted  to  the H o s p ita l on 

19th November 1921, on account o f convu ls io ns , th e  f i r s t  

o f which occurred 5 days p r io r  to  adm ission.

The p a t ie n t  had no t been w e ll  fo r  2 y e a rs , bu t had no 

d e f in i te  symptoms. 10 days b e fo re  adm ission headaches became 

troablesom e and 5 days la t e r  she had a co nvu ls io n . Ghe had 

another convulsion on the n ig h t o f  adm ission. Ghe was 

ad m itted  in  a comatose co n d itio n  a t  2 a.m . on 19 th  November. 

She d ied the  fo llo w in g  day.
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The c h o le s te ro l content o f the blood on 19 th  November 

th a t  is  on the day preced ing  death was 0 .2 4 2  per c e n t.

The post mortem fin d in g s  w e re :-  

g id n e y s : A tro p h ied , capsule thidcened and ad heren t; th e  

su rface  v e ry  co ars e ly  g ra n u la r  -  extreme i n t e r s t i t a l  

n e p h r it is .

H e a rts H ypertroph ied  l e f t  v e n t r ic le ,  coronary atherom a. 

Lungs; H y p o s ta tic  congestion o f  low er lo b e s , oedema o f  

the te s t  o f  the lu n g s .

There was n o th in g  fu r th e r  o f  n o te .

CASE XIV.
W.Y. M a le , aged 55, a p r iv a te  p a t ie n t ,  had marked 

symptoms and p h y s ic a l signs o f  a r te r io s c le r o s is .  The 

s y s to lic  blood pressure was 250 m.m. o f  M ercury . The 

c h o le s te ro l conten t o f  the b lood was 0 .2 5 9  per oent
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CASE3ST.

F . I Î .  M a le , aged 14 , was ad m itted  to  H o s p ita l on 24 th  

January 1922, w ith  a h is to ry  o f re c u rre n t a tta c k s  o f  

s w e llin g  o f the body since August 1921.

He was in  bed fo r  5 weeks in  August and September 1921, 

and a p p a re n tly  was q u ite  w e l l  u n t i l  December 1921, when 

the s w e llin g  re c u rre d .

On admission th e re  was oedema o f the f e e t  and s l ig h t  oed

ema o f the  subcutaneous tis s u e s  o f the back. The u r in e  
much

contained/album en; no casts were found. The fu n d i o c u li  

were norm al.

On 7 th . February a blood exam ination was made. There was 

marked lip a e m ia . The c h o le s te ro l conten t o f the blood was 

0 .4 3 0  per c e n t.

CASE X V I;

Th. D. M a le , aged 54 , was ad m itted  to  H o s p ita l on 3 1 s t. 

January 1922, com plain ing o f  pa in  in  l e f t  lumbar reg io n  

o f 12 Months* d u ra tio n , w ith  s w e llin g  o f 3 months* d u ra tio n .

On admission th ere  was marked fu ln ess  in  the l e f t  

hypochondriac re g io n .,a n d  in  the f la n k  and a la rg e  tumour 

could be f e l t .  On the 7th;« February the c h o le s te ro l conten t 

o f the blood plasma was 0 .1 5 7  per c e n t.

A. Nephrectomy was perform ed, the tumour proved to  be a 

hypernephromen. P a t ie n t  was fe e l in g  w e l l  when d ischarged on 

March 8 th , 1922.
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V I I  (A) ANAEMIA. PRIMARY AIO SECONDARY.

CASE 1.
A .S . M a le , aged 53 , was adm itted  to  H o s p ita l on 25th  

O ctober, 1921 com plain ing o f v o m itin g  o f blood o f 3 days* 

d u ra tio n . P a t ie n t  has s u ffe re d  from in d ig e s tio n  fo r  the  

la s t  18 months, since when he has had p a in  in  the e p ig a s tr ic  

reg io n  coming on s h o r tly  a f t e r  food , and r e l ie v e d  by v o m itin g  

The s to o ls  have sometimes been dark in  co lo u r b u t th e re  has 

been no previous v o m itin g  o f b lood .

On admission p a t ie n t  was seen to  be a spare p a le  man.

There was no more v o m itin g , but the s to o ls  were found to  cont

a in  o c c u lt b lood . There was marked r i g i d i t y  w ith  tenderness  

in  the abdomen, the tenderness be ing  lo c a lis e d  to a p o in t  in  

th e  m iddle l in e ,  midway between the u m b ilicu s  and x ip h o id .

On 2 8 th . October the blood f in d in g s  w e re :-

C h o le s te ro l 0 .1 5 7  per c e n t.
Haemoglobin 45 p er c e n t.
Colour In dex  0 .7 3
White C e lls  4 ,800
D i f f e r e n t i a l  Count;

Polymorphs^ N e u tro p h il 5 4 .5  per c e n t.
" E o s in o p h il 7 .5  ” ”
” B asoph il 0 .1  ” *

Large mononuclears; 4 .2  p er c e n t.
Lymphocytes ' 3 3 .7 .

The f ilm s  showed some v a r ia t io n  in  the s ign  and shape o f  

th e  reds w ith  scanta n u c lea te d  re d s .

The P a t ie n t  was tra n s fe rre d  to  the Surgeon as a case o f
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g a s tr ic  u lc e r .

GASE I I .

J .H . ,  m ale , aged 5 , a tten ded  the o u t -P a t ie n t  Department

on account o f l is t le s s n e s s , loss o f a p p e t ite  and p a l lo r

o f s e v e ra l months* d u ra tio n .

P a t ie n t  was an u n d ers ized , p a le  and th in  hoy, w ith  a

prom inent abdomen. The spleen could ju s t  be f e l t ;  fo r

the  re s t  th e re  was n o th in g  o f n o te .

On February 1 4 th . the blood fin d in g s  w e re :-

C h o le s te ro l -  0 .1 20  .
E rth yo cy tes ; 3 ,9 0 0 ,0 0 0 .
Haemoglobin: 40 per c e n t.
C olour index; 0 .5 .  iouodytes; 'r6,000

D i f f e r e n t i a l  Count;

Polymorpfes; N e u tro p h il 63 .5  per c e n t.
” E o s in p p h il 8 .0 .  "
" B asû p h il 0 .5  "

Large Mononuclears; 6 .0 .  per c e n t.
Lymphècytes: 2 8 .0  ”

CASE I I I .

J .B . M a le , aged 45, was ad m itted  to  H o s p ita l on 12th  

F eb ru ary , 1922, com plain ing o f weakness and la s s itu d e  w ith  

lo ss  o f f le s h  o f 4 months* d u ra tio n .

On admission he was seen to  be a spare , p a le  man. There

was marked p u ls a tio n  in  the ve sse ls  o f the neck and in  the

e p ig a s tr iu m . C ardiac exam ination was n e g a tiv e . There was 

no th in g  fu r th e r  o f  n o te .
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On 17th February the hlooff fin d in g s  w e re ;-

C h o le s te ro l plasma 0 .1 2 8  per cen t.
Corpuscles 0 .0 62  ” "
Erythrocytes 2 ,8 0 0 ,0 0 0  " "
Haemoglobin 50 per c e n t.
Leucocytes 3,800

The red c e l ls  were w e l l  formed and were re g u la r  in  t h e i r  

s ta in in g  re a c tio n s . Ho n u c le a te d  reds were seen.

P a t ie n t  recovered under trea tm en t w ith  Iro n  and A rs e n ic . 

CABE IV .

Mrs. A .S .,  aged 33 , was ad m itted  to  h o s p ita l  on 7th  

January, 1922 com plain ing o f g e n e ra l weakness and la s s itu d e  

o f 8 weeks* d u ra tio n . 8he was eonfined  6 weeks b e fo re  

adm ission, but had not f e l t  w e l l  fo r  two weeks p r io r  to  

the  confinem ent. A f te r  d e liv e ry  she rem ained in  bed fo r  

11 days, bu t f e l t  so weak th a t  she could h a rd ly  w a lk . She 

was a lso  s ic k , and th is  was ve ry  p e r s is te n t .  She soumit 

m edical advice  on account o f the  weakness and constant 

vo m itin g  and was ad m itted  to  the In f irm a ry *  She èave a 

h is to ry  o f m enorrhagia o f s e v e ra l years* d u ra tio n .

The fa m ily  h is to ry  was e n t i r e ly  n e g a tiv e . P a t ie n t ’ s 

c h ild re n , in c lu d in g  the baby aged 6 weeks were w e l l .

On admission p a t ie n t  was seen to be a p a le  th in  woman 

and v e ry  t i r e d  lo o k in g . The upper te e th  had a l l  been 

removed, the low er were good. The exam ination o f the  

abdomen and chest was n e g a tiv e . V a g in a l exam ination  re v e a le d
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a B u p e r-in v o lu tio n  o f the u te ru s  and e n d o c e rv ic it is  w ith  

e ro s io n .

On 10th  January the blood fin d in g s  w e re :-

C h o le s te ro l -  0 ,0 9 0  per c en t.
E ry th ro c y te s  2 ,0 0 0 ,0 0 0 .
Haemoglobin 25 per cen t.
Colour Index 0 .6 .
Leucocytes 4 ,2 0 0 .

The f i lm s  showed marked v a r ia t io n  in  the s iz e  and shape 

o f the red  c e l ls ,  w ith  ir r e g u la r  and p o lyc h ro m a to p h ilic  s ta in 

in g .

P a t ie n t  was tre a te d  w ith  Iro n  and A rsen ic  and im proved, so 

th a t  on 24th  January the blood f in d in g s  w e re ;-

E ry th ro c y te s  ^  2 ,8 00 ,0 00
Haemoglobin 50 per ce n t.
Colour Index 0 .9 .
Leucocytes 5 ,6 0 0 .

The f ilm s  showed i r r e g u la r i t y  in  the s ta in in g  and s iz e  

o f the red c e l ls ,

CASE V.

Mrs E .T . aged 35, was ad m itted  to  the H o s p ita l on 12th  

November, 1921, com plain ing o f weariness and p ro s tra t io n  

o f s e v e ra l months* d u ra tio n . P a t ie n t  was d e liv e re d  o f h er  

4th  c h ild  8 months b e fo re  adm ission. She d id  n o t f e e l  w e l l ,  

but suckled the in fa n t ,  as her husband was no t w orking and 

th e  c h ild  continued on the b re a s t u n t i l  2 weeks b e fo re  

adm ission, when p a t ie n t  c o lla p s e d .

On adm ission she was seen to  be a f a i r l y  w e ll  developed.
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but p o o rly  nourished woman; the sk in  had a lemon t i n t

She looked ve ry  i l l ,  answered questions w ith  an e f f o r t

and vo ice  sounded weak and t i r e d .  The pu lse was o f  sm all

am plitude and ra p id , 118 per m inu te . There was no fe v e r

Exam ination o f the h e a rt re v e a le d  the presence o f  haemic

murmur. There was a B r u it  de D ia b le  in  the  ve in s  o f the

neck. For th e  re s t  th e re  was n o th in g  o f  n o te .

On 14th November th e  blood f in d in g s  w e re :-

C h o le s te ro l in  plasma 0 .1 0 3 . per cent*
” ” Corpuscles 0 .1 1 9  ” **

E rji% ro c y te s  980,000  
Haemoglobin 18 per c e n t.
C olour Index 0 .9  
Leucocytes 3 ,3 00

D i f f e r e n t ia l  Count.
M yelocytes 0 .5  per ce n t.
FolymorphsJ/ N e u tro p h il 68 .0  

" E o s in o p h il 0 .5 .
” B asoph il 0 .5

Large Mononuclears 2 .5  
Lymphocytes 2 8 .0
N u c leated  reds 80 per 100 w h ite s .

F ilm  showed marked a n is o c y to s is  and p o ik ilo c y to s is  w ith  

p o ly chromâto p h il i a  andppunctate .

C a s o p h ilia . A l l  v a r ie t ie s  o f n u c lea ted  reds were seen

in c lu d in g  m egalob lasto .

Three months la t e r  the  blood f in d in g s  were;

C h o le s te ro l in  plasma 0 .1 2 2  per ce n t. 
Eq&hrocytes: 4 ,8 00 ,00 0  
Haemoglobin: 75 per ce n t.
Colour Index 0 .7 5 .

P a tie n ts  co n d itio n  was much im proved.
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case; VI :

M rs, A .M ., aged 49, was adniitfed to  H o s p ita l on 15th  

November 1921, com plain ing o f a s w e llin g  in  the l e f t  s ide  

o f the abdomen o f 2 years* d u ra tio n . Th is  was her t h i r d  

admission to  H o s p ita l, and on h e r p rev iou s  s tay  in  h o s p ita l  

she was to ld  th a t  she had an en larg ed  sp leen .

On admission the spleen was co n s id erab ly  en la rg e d  and 

was found to  extend a hand 's breadth  below the c o s ta l m argin  

and to  w ith in  2" o f the m id - l in e .  The notch could be f e l t  

d is t in c t ly .  The Wassermann re a c tio n  was p o s it iv e  and the  

s iz e  o f the spleen became reduced under a n t i - s y p h i l i t i c  

tre a tm e n t.

On 18th  Novemhbr the b lood  f in d in g s  w e re ;-

C h o le s te ro l 0 .1 7 5  per c e n t.
Blood and D i f f e r e n t ia l  Count.

Red C e lls  3,90q,000>;
Haemoglobin 85/%
C olour Index 0 .4 7  

' Leucocytes 2,500  
Polyrnosphs; N e u tro p h il 7 3 .0  per c e n t.

” E o s in o p h il 4 ,0  *
B asoph il 

Large Mononuclears 5 .0 .
Lymphocytes 2 1 .0 .

There was s l ig h t  v a r ia t io n  in  the s iz e  and shape o f the  

red c e l ls ;  no n u c leated  reds were seen©

CABE V I I .

A .W ., fem a le , aged 34 , was adm itted  to  H o s p ita l on the
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19th  O ctober, 1921 com plain ing o f  d ia rrh o e a  o f s e v e ra l  

months’ d u ra tio n . This was o f sudden onset and a f t e r  two 

weeks p a t ie n t  became a b s o lu te ly  exhausted and had to  go 

to bed, v/here she remained fo r  4 months.

On admission she was seen to  be a p a le  th in  woman.

There was v is ib le  p u ls a tio n  in  the vesse ls  o f the neck and 

in  the e p ig a s triu m . There was a.s o ft  haemic murmur, the  

spleen could hot be f e l t .  N o th ing  fu r th e r  o f note was made 

o u t.

On 2 3 rd . November the blood fin d in g s  w e re :-

C h o le s te ro l in  plasma 0 .1 0 7  per c e n t.
” ” Oorpus&es 0 .0 7 0  ”

Blood and d i f f e r e n t i a l  Count.

E ry % ro c y te s  1 ,8 0 0 ,0 0 0 .
Haemoglobin 35%o
Colour Index 1 ,0
Leucocytes 2 ,600

Polyrnosphs: N e u tro p h il 6 5 .0  per c e n t.
” E o s in o p h il 2 .0 .
” B asoph il 1 .0

Lymphocytes 2 2 ,0 .

There was marked p o ik ilo c y to s is  w ith  a n is o c y to s is  and 

many n u c lea te d  reds were seen.

On 21 s t February 1922 the blood f in d in g s  w e re ;-

C h o le s te ro l in  plasma 0 .0 9 0  per cen t.
Blood and D i f f e r e n t ia l  Count.

E ry th ro cy tes  1,^000,000 
Haemoglobin 20^1 
Colour Index 1 .0 .  ^

Polyrnosphs; N e u tro p h il 67.0%
” E o s in o p h il 1.6%
” B asoph il



— 51 —
Large Mononuclears 4.0.
Lymphocytes 27,4

There was marked poikilocytosis with anisocytosis and 
nucleated reds,including megalohlage were numerous.

CABE VIII,
A.M., female, aged 30, was admitted to Hospital on 

9th January 1922, complaining of weakness and loss of 
appetite since Beptemher 1920. There has been improvement 
with relapses since. In December 1921 she had a very bad 
relapse and was admitted to Hospital in January on that 
account.

On admission she was seen to be of a lemon yellow colour 
and thin. Bhe looked very ill and spoke in monosyllables. 
The teeth were cavious.

There was a soft haamic murmur, also a bruit de diable 
over the veins in the neck. For the rest there was nothing 
of note.

On 10th January the blood findings wwre;-
Cholesterol 0.070 per cent.
Erythrocytes 8Q0,000 
Haemoglobin 15%
Colour Index 0.9 
Leucocytes 2,800

Polyrnosphs; Neutrophil 65.0 
" Eosinophil -

Basophil -
00Large MorAclears 4.0

Lymphocytes 28.0
Myciosytes 3.0
Patient died 12 days later and the post mortem findings
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were:-
Erythroblastic reaction of the bone marrow:
Fatty degeneratioh of the heart and liver;
Haemosiderin deposits in liver and spleen.

CASE IX:
A.F. Female, aged 38, was admitted to Hospital on 

14th January, 1922 complaining of lassitude and shortness of 
breath following on an attack of Influenza 3 years previous
ly. Since then there have been improvements and relapses.

On admission she was seen to be a pale, but fairly well 
nourished woman. The teeth were septic and carious.
There was nothing further of note.

On 17th January the blood findings were:-
Cholesterol in plasma 0.080 per cent.

” Corpuscles 0.140 ”
Erythrocytes: 2,400,000 
Haemoglobin: 50 %
Colour Index: 1.0.
Leucocytes: 5,600.
Folymosphp: Neutrophil 62.5^

” Eosinophil 2.0 
” Basophil 2.5 

Large Mondïiclears 2.5.
Lymphocytes 32.5

The red cells, showed some variation in size and shape.
X.

M.M., Male, aged 48, was admitted to hospital on 23rd., 
January 1922. complaining of weakness and shortness of breath 
of 1 year's duration. He has been unable to work and has
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lost a stone in weight since the outset of the illness.
On admission he was seen to he a well developed and 

fairly well nourished man, hut pale. The teeth were 
decayed and there was marked pyorrhoea alveolaris. For the 
rest there was nothing of note.

On 30th Nanuary 1922, the hlood findings were:-
Cholesterol in plasma - 0.132 per cent.

” in Corpuscles 0,117 *
Erythrocytes: 2,700,000 
Haemoglobin: 55%
Colour Index: 1.1 
Leucocytes 6.400

Apart from variation in size and inequality of staining 
of the red cells there was nothing of note.
CASE II.

J.S., male, aged 54, v;as admitted to Hospital on 23rd. 
February 1922, complaining of weakness and shortness of 
breath of 8 months* duration. Patient stated that he was 
quite well until May 1921 when he met with an accident in 
the pit - pinned down by a fallen roof. He was able to 
get up when he was released but complained of pain in the 
back and left side and has been unable to work since. He has 
become pale and has lost flesh.

On admission he was seen to be a muscular individual, 
but thin and of a lemon yellow colour. The teeth were badly 
decayed. For the rest the physical examination was entirely
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negative.

On the 27th February the blood findings were:-
Cholesterol in plasma 0.072 per cent.
Erythrocytes 900,000 
Haemoglobin 20%
Bolour Index 1.1.
Leucocytes: 3,000.

There was marked poikilocytosis with anisocytosis,
polychromato, philia and punctate basophilia. Nucleated reds,
including megaloblasts were present.
CABE XEI.

S.P. Male, aged 33, was admitted ;bo Hospital on J4th.
February complaining of palpitation, shortness of breath on
exertion and mental depression of,10 months* duration.

On admission he was seen to be a well developed and
fairly well nourished man, but pale. The respiratory and
alimentary systems appeared to be normal.

Both knee jerks were exaggerated, there was a bilateral
Babinski and ankle clouns could be elicited. The
examination of the heart was negative. There was nothing
further of note.

On 15th. February the blood findings were:-
Cholesterol in plasma 0.131 per cent.

*’ " Corpuscles 0,081 ”
Red Cells 2,200,000.
Haemoglobin 40%.
Colour Index 1.0.
White cells 6.500% ̂
Polyrnosphs: Neutrophil 58.7»

: eosinophil 1.0. 
basophil -
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Large Mononuclears 2.0, 
lympho cy te s 38.0.

There was marked anisocytosis with poikilocytosis,
polychrornatophilia and punctate basophilia. A few nucleated
reds were seen.

On 9th March 1922, the blood findings were:-
Cholesterol in plasma 0.110.

’/ " Corpuscles 0.077.
vHed Cells : 3,400,000 
Haemoglobin 6&)o 
Colour Index 1.1.

White Cells 5,200.
Polyrnosphs: Neutrophil 53.5%

: Eosinophil 4.0%
: Baso&hil 0.5%

Large mononuclears 4.0%
Lymphocytes 38.0%

There was slight variation in the size and shape of the
cells, but nothing else of note. Although there was a
marked improvement in the blood count, the patientas general
condition appeared to be worse.

The appetite was worse and he was much more depressed.

VII (b) CASES ASSOCIATED WITH bPLENOMEGALY ARE CASES
(1 - 5) OF LEUCAEMIA.

CASE I .
Mrs. M.W., aged 35, was admitted to hospital on Elst- 

November, 1922 complaining of pain in the left side of th,e 
abdomen when lifting heavy weights, of 12, months* duration. 
She has lost flesh and has had attacks of,diarrhhea during 
the last 7 weeks. One week before admission she had anC;
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attack of epistaxis.
On admission patient was seen to be a pale, thin woman,

with a somewhat prominent abdomen. The spleen was much
enlarged the lower edge extended 2” below the level of
the Umbilicus. The notch could be felt. There was some
tenderness. For the rest physical examination was negative.

On 8th. December the blood findings were:
Cholesterol in plasma 0.104 per cent.
Erythrocytes: 3,200,000.
Haemoglobin: 40.
Colour Index: 0.6.
Leucocytes: 210*000. ‘ v

Differential Count (600 Wliites). ^
Non granular cells (Myeloblasts) 7.0%

Neutrophil 44,0.
Eosinophil 3.8.
Basophil 7.2.
Neutrophil 34.0.
Eosinophil 2.8 

Lymphocytes 1.2

Myelocytes

Polymorphs

Numerous nucleated red cells present, 
m  II.
J.B., Male, aged 57, was admitted to Hospital on 12th. 

December, 1921, complaining of a feeling of .tightness in 
the abdomen with pain in the left side.of several months* 
duratiort. There was no history of haemorrhage.

On admission the spleen was found to be greatly enlarged 
extending to 1 inch below the level of the umbilicus. There 
was tenderness especially along the anterior margin. No
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friction sounds were audible. For the rest the physical
examination was negative.

On 16th December the blood findings were:-
Cholesterol in plasma: 0.127 per cent*
Erythrocytes: 5.100,000 
Haemoglobin: 70̂ b.
Colour Index: 0.77. 
leucocytes; 220,000
Non granular cells (Myeloblasts) 5.5%.
Myelocytes: Neutrophil 31.4%.

: Eosinophil 0.3%
Polymo'fphs: Neutrophil 57.1.

: Eosinophil 2.0%
: Basophil 2.3Jo 

Lymphocytes 1.4%
One 'nucleated red was seen.

On 31st January 1922, after patient had been under
X ray treatment for 6 weeks and the size of the spleen had
been reduced, the blood findings were;-

Cholesterol in plasma; 0.109 per cent.
Erythrocytes: 5,000,000.
Haemoglobin: 60%
Colour Index 0.6 
Leucocytes: 10,000.

Differential Count.
Polyrnosphs: Neutrophil: 55.0%

: Eosinophil: 4.0.
1 Basophil:

Large hylaine cells: 3.0.
Myelocytes: Eosinophil: 5.0.

: Neutrophil: 8.0.
: Basophil: 15.0.

GAGE III.
V/.l'/.J., Male, aged 67, was admitted to Hospital on 10th 

October 1921, complaining of abdominal swelling with dis
colouration of the skin of 6 months* duration. An enlarged
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glaèd in right axilla has been noted for the last 5 years
but it has become bigger of late, Enlarged submaxiliary
glands were first noticed 18 months before admission.

On admission patient was seen to be a thin, pale man,
with a slight icteric tinge about the scleretics and the face

There were enlarged glands in both axilla, groins and sub-
maxillary regions. The spleen was enlarged, its lower edge being
a hand's breadth below the subcostal margin. The liver was
palpable 1 finger*s breadth below costal margin, there was a
haemic murmur.

On 11th October 1921 the blood findings were:-
Cholesterol in plasma - 0.108 per cent.
Erythrocytes: 2,600,000,
Eaemoglobin: 20.
Colour Index: 6,4 
leucocytes: 900,000.

The white cells were almost all lymphocytes of the type
met with in chronic lymphatic leucaemia.

Patient died two months later, ,
GASS IV.

Th. W . , Male, aged 55, was admitted to Hospital on 31st 
January, 1922, complaining of pain in the left side of 6 
months’ duration. He has had several attacks of of 
vomiting and epistaxis.

The spleen, on admersion, was found to be much enlarged 
the lower edge extending to the anterior superior ilèac 
spine, the notch was felt at the level of the umbilicus.
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There was slight oedema of legs. Pyorrhoea alveolaris was
very marked. There was no fever.

On 7th March the hlood findings were;
Cholesterol in plasma 0,099 per cent,
Erÿthrocytes; 4,500,000 
Haemoglobin; 55%
Colour Index: 0,66 
Leucocytes: 265,000
The film shows numerous myelocytes - typical of rayloid 

leucaemia. Numerous Nucleated red cells were seen.
GAGE ¥.

W.A. male, Aged 56, was admitted to Hospital on 8th.
October 1921, complaining of weakness, loss of flesh and
abdominal pain of six months duration.

On admission the spleen was found to be considerably
enlarged, the lower border extending to the level of the
umbilicus. For the rest there was nothing of note.
The temperature viiss normal.

On 10th October the blood findings were:-
Cholesterol in plasma: 0.090 per cent.
Erythocytes: 4,000,000
Haemoglobin : 45
CcOQur Index: 0,56
Leucocytes: 110,000

The films showed numerous myelocytes - typical myeloid
leucaemia. ^Turnerous nucleated red cells were seen,

6 - 9  ARE CAGEG OF ACHOLURIC FAÎ iILY JAUNDICE,
CAGE 6,

Mrs. B, age 28, a nurse was admitted to Hospital on 12th.
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January, 1922, complaining of recirrent attacks of 
jaundice with abdominal pain since the age of 19. 
Patient’s father had similar affection 18 years ago. 
Patient has always had a sallow complexion. Gince the 
age of 19 she has had repeated attacks of jaundice.
Two years ago enlargement of the spleen was noticed.
Bhe was treated asaa case of Splenic Anaemia, receiving 
5 applications of X rays to the spleen and injections of 
arsenic and strychnine. No improvement resulted from 
this treatment. The spleen has become much enlarged 
during the last month. Patient has lost two stones in
weight in three years. The motions have never been

< clay coloured.
On admission the patient was seen to be fairly well 

developed, but thin woman, with a definite icteric 
tinge of the sclerotica and the whole skin. The splaen 
was much enlarged; the notch was at the level of the 
umbilicus and the lower border could be felt 2” below 
the umbilpcus. There was, tenderness over the notch.
The liver could not be felt. Temperature 100 degrees
F. Pulse 108. Respirations 21. The urine contained 
urobilin, but no bilirubim. The stools were cholic.
On 19th January 1922 the blood findings were;-
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Cholesterol in plasma: 0,094%
Erythrocytes: 2,600,000
Haemoglobin: 40%
Colour Index: 0,8
Leucocytes : - 3,800
Polymorphs; Neutrophil: 60.4

Eosinophil: 0.6
Large mononuclears: 5.2
Lymphocytes: 33.8

The films showed marked anisocytosis and poikilocy-tosis
with polychromato philia and punctate basophilia. Scanty
normoblasts were seen.

Patient had irregular pyrexia with rigors and became
deeply jaundiced. On 28th. January a blood transfusion
was performed; -f pint of blood being transfused.

She continued having rigors and looked ill.
13 days after the transfusion the blood findings were:-

Cholesterol in plasma: 0.126 per cent
” ” cqrpuscels: 0.102 " "

Erythrocytes: 3000,000
Haemoglobin: 45%
Colour Index: 0.75
Leuc o cjte s : 7,400

. FRAGILITY OP RED CELLS.
Icditial haemolysis Complete haemolysis

■ in % saline. ih % saline.
0.500 0.425

10 days later 20.222 three hours after a rigor.
0.525 0.500

On 23rd. February 600 c.c. of blood were transfused
directly from a case of Polycythaemia Vera*.

The blood findings the following day, just before
I

operation, were;-
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Cholesterol in plasma; 0.200 per cent.

" ” corpuscles; 0.086 " ”
Erythrocytes: 4,500.000
Haemoglobin: 60%
Colour Index: 0.7
Leucocytes: 12,000.

Laitial Haemolysis Complete Haemolysis
in % Saline. 'in % saline.

2 hours before
operation. 0.500 0.450.

Blood from splenic
vein. 0.725 0.525»

On 24th. January splenectomy was performed. The gair 
bladder was found to be enlarged and full of stones, but the. 
patient’s condition did not permit of their removal at this 
stage.

A marked improvement in the patient’s condition occurred 
almost immediately after the operation. The jaundice 
disappeared completely 3 days after the operation. 14 
days later urobilin could not be defected jn the urine, and 
the patient felt remarkably well.

10 days after operation the blood findings were:-
Cholesterol in plasma: 0.162 per cent

" " corpuscles: 0.080 ” "
W.tial haemolysis Complete haemolysis

in % saline. in % saline.
0.650 0.525

19 days after operation the blood findings were:

Cholesterol in plasma: O.BOO^jp^ppj^^^^te
" " corpuscles 0.102 per cent.
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Patient v/as discharged a week afterwards.

Ghe was seen in the out-patient Department 24 days after 
the operation, when she looked and felt extremely well.
The hlood findings were;

Cholesterol in plasma; 0.222%
” ” corpuscdds 0.107%

laitial haemolysis Complete haemolysis
in % saline in % saline.

0.625 0.450,
CAGE 7 1 1 . '

J.W. male, aged 60, the father of Mrs. B. (case 6) had 
a similar affection to that described above 18 years ago.
He was seen whilst visiting his daughter. He, too, had
an icteric tinge about the sc&erotics and face. Blood 
examination revealed an increased fragility of erythrocytes, 
characteristic of acholuric family jaundice, and a low chol
esterol content of the blood, thus :-

Cholesterol in plasma: 0.097 per cent.
” " Corpuscles: 0.077 ” ”

F ragility of red cells.

Initial haemolysis Complete haemolysis
in % saline. in % saline.

0.650 0.550
CASE V I I I

G.G. female, aged 28, a nurse, was admitted to hospital 
on 80th. January, 1922, complaining of jaundice since birth,
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and attacks of pain with rigors, followed by deepening of
.the jaundice of 7 years duration.

Patient’s mother was said to have been slightly
jaundiced all her life and died at the age of 24 of
supposed Pernicious Anaemia.

Patient herself has been jaundiced all her life. In
1915 she began to have the attacks described above. In 
she had

1916/acholecystotomy performed and 300 small gall stones
wore removed. Jle c condition did not improve, and one month
later a oholecystenterostomy was performed. This, too,
did not bring about any improvement. During the next 2 years
(1917-1918) the jaundice became worse, and she had six severe
attacks of rigors, pain and deepening jaundice. In 1918
the opening into the duodenum was enlarged, but patients
condition became worse.

On admission to hospital in January 1922 she was seen to be
a well nourished woman deeply jaundiced. The spleen was much
enlarged, extending to within 2” of the anterior superior
spine below, and to the middle line anteriorly. The notch
could be felt just above the umbilicus. There was tenderness
all over the spleen. The urine was acholic and the stools
were cholic. The V/arsermerin reaction was negative.
On 23rd. January the blood findings were:-

Gholesterol in plasma; 0.112%
” ” corpuscles; 0.105%

Erythrocytes : 3,000,000
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Haemoglobin ; 40%
Colour Index; 0.6
Leucocytes; 6,400
9 days lateP the blood findings were:-

Cholesterol in plasma; 0.104 per cent,
n M corpuscles; 0.110 ” "

FRAGILITY OF RED CELLS
initial haemolysis Complete haemolysis

in % of saline in % saline
0. 550 0.500

On 3rd. February splenectomy was performed. )The 
(blood

blood findings/obtained from splenic vein) were:- 
Cholesterol in plasma: 0.105%n It
Initial haemolysis Complete haemolysis

in % saline in % saline.
0.725 0.625

1 week after splenectomy the blood findings were;-
Cholsterol in plasma: 0.109 %

” " corpuscles: 0.090 %
Initial haemolysis Complete haemolysis, 

in % saline. in % saline.
0.550 0.500

3 weeks after splenectomy the blood findings were:-
Cholesterol in plasma: 0.171 %

” corpusehs 0,108 %
6 weeks after splenectomy the blood findings were;

Cholesterol in plasma: 0.197 %
” "corpuscles: 0.108 %

Erythrocytes: 5,000,000.
Haemogobin: 68 %.
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Colour Index: 0.68
Leucocytes: 9,800

After Bplenèctomy the jaundice disappeared entirely. 
Urobilin which was present in the urine, could not he 
detected. The blood plasma which had contained 
bilioubin, was free from bile pigments. Patient felt 
remarkably ^ell when she was discharged on 4th. March 19S2.

Bhe was seen in the out-patient department 11 weeks 
after the operation, when the blood findings were;-

Cholesterol in plasma: 0.234 %
" corpuscles: 0.119 %

Erythrocytes: 5,800.000
Haemoglobin; 80%
Colour Index; 0.7

CAGE I X

H.J.C. male, aged 20 was admitted to hospital on 31st. 
August 1921 on account of pain in the abdomen 3 months dura
tion, and jaundice since the age of 3. He was in hospital
10; years ago with the same complaint. The family history
was negative.

On admission the patient was seen to be a fairly well 
nourished youth, quite definitely jaundiced. The spleen
was much enlarged and at operation weighed 57 ounces.

The stools were cholic, the urine was acholic and 
contained urobilin.

The fragiMty of the red cells was increased.
On 14th. October 1921 the blood findings were:-
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Cholesterol in plasma; 0,060 %
Erythrocytes; 4,250,000
Colour Index; 0,82
Leucocytes; 7,400

Gplenèotomy was performed the same day.
Sight days after splenectomy the patient was much

improved; the jaundice had vanished. The blood findings
were ;-

Cholesterol in plasma: 0.067 %
Erythrocytes: 5yOOO,0OO.
Colour Index: 0.85
Leucocytes: 10,900,
Haemoglobin 85%.

Gubsequent cholesterol determination was :-
15 days after operation: 0.087 %
21 " " " 0.097 %

Case 10. is a case of Gpenic Anaemia.
CAGE X.

S.P. male, aged 37, was admitted to Hospital on 26th. 
Geptember 1921 on account of recurrent attacks of haematemesis 
since 22nd. March 1921.

Has had no previous illness, there was no history of 
indigestion.

On admission patient looked pale, the pulse was rapid and 
of small amplitude, 110 per minute. The abdomen was full, 
and the spleen was much enlarged, extending half an inch 
below the level of the umbilicus.

On the 29th. October the blood findings were:- !



— 68 —

Cholesterol in plasma; 0.123 %
Erythrocytes; 3,700,000:
Haemoglobin : 45%
Colour Index: 0.67 
Leucocytes: 11,700

On 16th. November half pint of blood was transfused,
patient’s father being the donor.

Two days later splenectomy was performed. , Nine days
after the operation the blood findings were:-

Cholesterol in plasma: 0.113 %
" " corpuscles: 0.097 %

Nine days after operation the blood findings were:
Cholesterol in plasmal 0.142
Erythrocytes : 4,000.000
Haemoglobin: 45.
Colour Index: 0.6
Leucocytes; 7,300.

He was discharged on 17th. December much improved. He
was seen again in the out patients’ department 39 days
after operation, when the blood findings were:-

Gholesterol in plasma: 0*181 %
59 days after operation the blood findings were:- 

: Cholesterol in plasma: 0.160 %
86 days after operation the blood findings were:-

Cholesterol in plasma: 0.200 %
" carpuscles: 0,108 %

CASE X L . POSTAL CIRRHOSIS.
W.M. male, aged 14, was admitted to hospital on 30th.

December 1920 complaining of a sensation of fulmess in the
abdomen of six weeks' duration. The patient had scarlet
fever at the age of 7: at the age of 9 a radical mastoid

operation was performed and he ihas been blinl since.
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Tlie present illness began suddenly six weeks before
admission with headache, and abdominal swelling which has
increased in size since.
- On admission the abdomen was full. The superficial

veins were markedly distended, and there was a caput
Medusae. rhere was marked ascites, the liver and spleen
were enlarged. The Warsermann reaction v/as negative.
Ophthalmoscopic examination revealed the presence of
bilaterial optic atrophy. There was no fever.

On 2nd. February the blood findings were;-
Cholesterol in plasma: 0.087 per cent.

" ,  " corpuscles: 0.107 " "
Erythrocytes: 6,200,000
Haemoglobin: 85.
Colour Index: 0.7
Leucocytes: 10,200.

The red cells appeared normal: no nucleated reds were
seen.

A splenectomy was performed, andthe following day.
The patient died three days later.

Numbers 12 and 13 are cases of Polycythaemia.
V era .

CAGE 311.
R.H. male, aged 55. was admitted to Hospital 4th, 

February 1922, complaining of pain in the left side of 
the abdomen, and general weakness of 15 months duration.

He has always had a good deal of colour. On admission 
he was seen to be a well developed man,but thin. He was
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tremendously ejçanosed; the venules of the face were 
markedly distended. The spleen was much enlarged - 
extending well beyond the middle line anteriorly, and 
5-̂  inches below the costal margin. There v;as tenderness 
over the spleen. The liver was also enlarged, 
extending below the costal margin. The cardias 
and respiratory systems were normal.

On 6th. February the blood findings were:
Cholesterol in plasma: 0.074 %

" " corpuscles 0,121 %
Erythrocytes: 9,500,000
Haemoglobin: 115 %
Colour Index: 0,67
Leucocytes: 21,200
Polyrnosphs: Neutrophil 84.6

Eosinophil 2.4
Basophil 1,0

Large mononuclears: 2.4
Lymphocytes: 9,6

No nucleated red cells were seen. The blood volume 
(vital red method) was 4,800 c.c. i.e. 1.4 times the 
normal value, taking the normal value as 50 c.c. per, Kilo 
of body weight. (Patient weighed 11 stones} The fragility 
of the red cells was increased.

On 22nd. February 400 c.c. of blood were removed by 
venesection.

The cholesterol content of the blood and the blood count 
were practically unchanged.

On 23rd. February 600 c.c. of blood were transfused to
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a case of acholuric family jaundice.

On 7th. March the cholesterol content^ of the blood 
plasma was found unchanged: 0.076 per cent.

Patient felt much better after the two bleedings. The 
colour was less florid, the spleen became reduced in size.
He was discharged on 11th. March.
CASS X l l .

M.H. female, aged 30, attended the Out Patient Department 
on account of extreme weakness of elevan months duration.

Patient was very cyanosed: the spleen was considerably 
enlarged.
• On 12th. April 1922, the blood findings were:

Cholesterol in plasma: 0,190 ^
” " corpuscles: 0.140 /»

Erythrocytes: 7,700,000
Haemoglobin: 115
Colour Index: 0.75
Leucocytes: 9,800. -

No nucleated reds were seen.
The fragility of the red cells wBBenot determined.
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