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HISTORY.

The substance now known as cholesterol was first

isolated from gallstones about the middle of the eighteenth
century” | Almost fifty years elapsed, however, before
its chemical nature became known and before it received
its present name, from xo\”" (bile) and <r;'”tfy (stiff fat)(z)
Some years later, slightly over a hundred years ago, it
was demonstrated in the blood for the first tim e”.
Little was known, however, about the role of cholesterol
in disease, and few investigations had been carried out,
until the classical work of Doree and Gardner and their
collaborators™” was published between 1908 and 1912.

Since then a vast literature has accumulated concerning

all aspects of cholesterol.



CHEMISTRY.

The first to review the "Chemical, Physical and.
Biological," aspects of cholesterol was Moore in 1907(5).
Since then much intensive research has been carried out,
and many potent substances have been shown to be chemically
related to cholesterol (C2yH”gO). Gainsborough (1935)""
has given a brief account of this work, he quotes Windaus
and Wieland, showing that cholesterol, bile-acids, ergosterol,
vitamin D and the male and female hormones have a common
skeleton. Parkes and Callow (1937)*" quote the work of
Ruzieka and his collaborators, who prepared androsterone,
the equivalent of the male hormone from cholesterol.

(8) (9)

Vollmer (1927) , and Hathaway and

, Waddell (193U)
Koch (1935)~", have demonstrated that irradiated choles-
terol lias definite antirachitic properties. It is obvious
therefore that cholesterol belongs to a highly important

group of substances, the precise chemical relationships of

which are not yet clear.



PHYSIOLOGY.
Cholesterol metabolism.

Numerous investigations into the cholesterol cycle in
man, and especially in animals, have been carried out. It is
not proposed however to discuss this work, hut merely to
indicate very briefly a few outstanding findings.

One of the first researches into this elusive process
of cholesterol metabolism was carried out by Austin Flint, Jr.
in 1862*'1~ . While some of his results have not been confirmed
by modern workers with more reliable methods, his belief that
cholesterol is formed in the nervous system, and excreted by
the liver is still supported by some authors. Flint concluded
from his experiments on animals that the quantity of cholesterol
added to the blood during its passage through the brain, was
equal to that removed by the liver. Almost fifty years later
Dor/ee and Gardner (1909)(12) published the following well known

hypothesis:

1. "That cholesterol is a constant constituent of all
cells, and when these cells are broken down in the
life process, the cholesterol is not excreted as a
waste product, but is utilized in the formation of
new cells.

2. A function of the liver is to break down dead cells -
for example, blood corpuscles - and eliminate their
cholesterol in the bile.

3. A fter the bile has been poured into the intestines
in the process of digestion the cholesterol is
reabsorbed, probably in the form of esters, along
with the bile salts, and carried by the blood to
the various centres and tissues for reincorporation
into the constitution of new cells."



(4

At this stage these authors, together with Elhs,‘%ere unable

to demonstrate synthesis of cholesterol within the organism.
Most of their subsequent work is in conformity with the con-
clusions just quoted, and Gardner in 1932(13) was able to
adhere to his original hypothesis, though he admitted that it
was "by no means the whole story." Pox and (}ardner,(14) at a
later date, demonstrated the synthesis of cholesterol within
the organism, and this work has been confirmed by SchSnheimer
and othersgl%y Most workers agree that the cholesterol
ingested with the food is utilized in the metabolic process
Hurxthal and Hunt (1 93 5 )" are of the opinion that cholesterol
is derived in part from animal food, but that the greater part

results from synthesis within the organism. The following is

their diagrammatic conception of cholesterol metabolism.

Ingested Cholesterol

Intestine

Bile -> G.-bladder

Thoracic duct Synthesis
(esters) . free
?7 site
Liver - de-esterised
Blood
Free & esters
Tissues Destruction
Bov/el Free & esters ? site
Keabsorbed
xcreted

Faeces



The consensus of opinion seems to he that the body

derives its cholesterol both from synthesis within the organ-
ism, and from cholesterol intake, though exactly how this
occurs is still the subject of dispute. The ester fraction 1is
said to play an important part in the absorption and transport
of cholesterol from the intestine. While J. H. MusLler"7 " was
unable to demonstrate cholesterol esters in the intestine, he
was of the opinion that this was due to their being absorbed
as quickly as they were formed. The ingestion of food and
also cholesterol in animals is followed by an increase of
cholesterol in the chyle from the thoracic duct(l7). Yet

in man, many recent workers (18,19,20,21,22,23,24,25,30,43)
state that there is no such thing as alimentary hypercholes-
terolemia. Nevertheless the blood cholesterol does not remain
uninfluenced by certain special diets, given over a period of
timexa3’26,27’26,29'. The absence of any diurnal variation(3°’
31,34) of the blood cholesterol, in spite of intestinal ab-
sorption would appear to suggest the presence of some inter-
mediate regulating mechanism. However, the absence of
alimentary hypercholesterolemia is by no means undisputed.

(29)

Bloor (1932) reviewed the effect of"diet on the blood
cholesterol, and supported the assertion, as many others have
done, that the ingestion of a single meal may produce a tempor-
ary increase of the blood cholesterol, though few of his own

results showed increased values after food. All the

workers just quoted have used reliable methods, and one cannot

devise any good reason for refuting either of these divergent



results. It is therefore suggested that alimentary hyperchol-
esterolemia may occur from time to time in the same individual,
and possibly more frequently in some individuals than others,
and that it is dependent on some temporary deviation of the

cholesterol metabolism at present inexplicable.

The distribution of cholesterol and its esters in the body.
Salisbury(”) in the year 1863 was apparently the first
to demonstrate the presence of cholesterol in every bodily
secretion and excretion. The ubiquity of cholesterol in the
animal organism has also been established by Doree and Gardner™”
and many other investigators.
Cholesterol exists in the bile,”” red blood corpus-

U2)(33 ii2
c{les( )(33) (1i2) almost entirely in the free state.

and brain
Of the total cholesterol in the blood plasma, about forty two
per cent is in the free form (”). According to Gardner” 2"
other tissues, such as liver, kidneys and suprarenals contain
both free and ester cholesterol. The pathological deposits

of cholesterol in the tissues were shown by Panzer and Aschoff
in 1907~ 7) tjg composed almost wholly of the ester fraction.
It is interesting to note here that Boyd”""” and others

have found a parallel between the state of activity of cells
and their percentage of free cholesterol, and that their com-
bined cholesterol increases as they proceed towards degenera-
tion.

A low percentage of cholesterol has been recorded in



8)

3
amniotic and oedema fluids and traces only have been found

(38,0UU) WestOn(39) noted very low values in

in normal urine.
the cerebrospinal fluid, and the cholesterol content of the
bile” 2,i+0" is usually considerably less than that of the serum.
A fact of some interest is the remarkable constancy of the low

cholesterol values of oedema fluid, (38,45) even wjjen 1004

cholesterol is high, as in nephrosis \



PART II.
PATHOLOGY.

Some inte je:»r-etatioas of the pathological

QociilaLions or uhe blood cholesterol.



SOME INTERPRETATIONS OF THE PATHOLOGICAL

OSCILLATIONS OF THE BLOOD CHOLESTEROL.

There have been numerous contributions to the literature
on the pathology of cholesterol metabolism, during the last
thirty years. Much of the work is so controversial, and many
of the results so diverse, that an impartial perusal of it all
would probably leave one with no little confusion of ideas
regarding this subject.

The following are some outstanding reviews: Grigaut(1)
in his thesis in 1913 gave a comprehensive account of cholesterol
in various pathological conditions. In 1914 McNee(z) reviewed
the English, French, German and Russian literature of the pre-
ceding seven years. Campbell® in 1925 published a "Critical

Review of Cholesterol in Health and Disease," and the subject

was again reviewed by Schally”” in 1936.

THE CHOLESTEROL DIATHESIS. Some ..:vo:s2.5, consider

that hypercholesterolemia, per se, may produce gallstones, or
other cholesterol deposits, (xanthomata, atheroma, arcus senalis)
and it has been suggested(z) that the high incidence of gall-
stones in pregnancy is associated with the hypercholesterolemia

(5)

so often observed. Some of the authors just quoted
believe that certain individuals have an inherent weakness to
retain cholesterol —thus postulating a cholesterol diathesis.

These authors think that this may explain the predisposition of



certain individuals to gall stone formation. Many workers™”
refute this suggestion, and produce apparently convincing
evidence to show that prolonged hypercholesterolemia does not

produce gallstones, or cholesterol deposits.

VITAMIN B DEFICIENCY. According to Horvath”, some
investigators believe that beri-beri is consequent on cholesterol
intoxication. This suggestion, however, has received little

P>)

support, though Smith and Sure( , working with rats, found
definite hypercholesterolemia in vitamin B deficiency.. They
suggest that the blood cholesterol value might be used as an

aid in the diagnosis of vitamin B deficiency.

HAEIviOCONCSI-ITRATION. This has been suggested by Man and
Peters”) as an important factor in the lipaemia of some diseases,
especially diabetes. While this might explain the high cholesterol
values t found in acidosis, starvation, and following experi-
mental anaemia, Hurxthal and Hunt"10) have shown that it does

not explain the hypercholesterolemia observed in diabetes without
acidosis. It will be shown in part IV , page 221,that the
majority of recent investigators do not find any correlation
between acidosis and the blood cholesterol. Smith and Sure"®"
have shown that the hypercholesterolemia of vitamin B avitamin-
osis, was not due to haemoconcentration, and obviously, there

are many conditions such as nephrosis, in which this cannot play

any part.
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OSMOSIS. Many investigators®11” find an inverse ratio
"between the "blood cholesterol and the serum proteins in nephrosis.
The lipoid increase is thought to be a compensatory phenomenon
consequent on the lowered osmotic pressure, which is associated
with low serum protein values. Fishberg attributes the lipaemia
of experimental anaemia to the fall of the osmotic pressure
following the depletion of serum proteins. This will be dis-
cussed in part IV, page 162-, and it will be shown that there is
no unanimity of opinion respecting the relationship of the blood

cholesterol and the serum protein values.

THE DISSOLVING POWER OP THE SERUM. Several continental
workers * - ) have investigated the capacity of the serum
to hold cholesterol in solution, by adding to it measured quanti-
ties of cholesterol, and leaving it for twenty four to seventy
two hours. In children the serum tended to dissolve an excess
of cholesterol, while in old age this power was considerably
diminished, and often same of the serum cholesterol was precipit-
ated out instead.”20"

The serum in various diseases was also studied, but the
results do not appear to be sufficiently outstanding to throw

much light on the cholesterol metabolism.

2i 2 2
CHOLESTEROL RETENTION. Sperry(v 1)1(42 ), and others(v 3) have

demonstrated the excretion of cholesterol by the intestinal mucosa,
and it has been suggested that if this excretory mechanism were

incapacitated cholesterol retention might ensue. It is interest-

ing to note that Schdnheimer”2” has reported a patient with



11.
xanthomatosis, who could absorb cholesterol hut was unable to
excrete 1t. The blood cholesterol in this case fell from 852 mg.fo
to 300 mg.#, on a vegetarian diet. Low values are found in gastro-
intestinal disorders”2"™

Cholesterol retention associated with hepatic disorders

will be considered, together with jaundice, on page [17i*-.

DISORDERED FAT METABOLISM. That hypercholesterolemia 1is
consequent on disturbed fat metabolism has received more support
than many other suggestions. It is believed by some to be assoc-
iated with the high cholesterol values found in diabetes,(zs'A
experimental anaemia, and nephrosisPetersilie””
and others, believe that cholesterol esters play an important
part in the transport of fat. On the other hand, many workers
consider that there is little real evidence in support of these
contentions”0”. In experimental hyperthyroidism, Simonds and

Helpler”1” have shown that the blood cholesterol and neutral

fat are not correlated.

THE NERVOUS SYSTEM. Flint(llz)‘ concluded that the nervous
system was the source of cholesterol production, and Grigaut(1)
quotes several investigators who consider the nervous system to
be the centre of cholesterol formation. Inglessi 13) suggests
that the hypercholesterolemia observed by him in poliomyelitis,
is due to the degeneration and breaking down of nervous tissue,
setting free cholesterol in the blood. Moukhine(l4), as a result
of his experimental work, concludes that cholesterol formation

may be controlled by the greater hemispheres, and the work of

Castex”1”) apparently supports this view.
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ENDOCRINE SYSTEM.

Supra-renal glands. There has "been much controversy respect-
ing the role of the endocrine system, and more especially the
supra-renal glands, in cholesterol metabolism. Grigaut®l' and
the French school hold the view that cholesterol belongs to the
hormone group, and is secreted by the supra-renal glands, while
Aschoff and his school are of the opinion that cholesterol
may be stored in these glands. These views have received little
support from workers in this country and America. Joelson and
Shorr(l6) found that the blood cholesterol was increased in three
dogs and diminished slightly in one, after bilateral supra-

(17)

renalectoray. Baumann and Holly did not find any significant
change in rabbits after this operation, until the last week of
life. The action of adrenalin on the blood cholesterol is equally
inconclusive. According to Bruger and Mosenthal(18), few workers
agree respecting the action of this substance on cholesterol, in
children, adults or animals. On the other hand, Maranon ("9)
fdmd that hypocholesterolemia coincides with supra-renal insuffic-
iency, and hyperfunction is associated with hypercholesterolemia.

He also found an increase in the blood cholesterol after

injecting a preparation of the supra-renal cortex (corthormona).

Ovary. It has been suggested”2” that the increased chol-
esterol values found in pregnancy may be associated with ovarian

(32)

disturbances, but Kaufmann and Mtthlbock were unable to demon-

strate any change in the blood cholesterol after total hysterectomy,

or at the menopause in normal wonen. Parhon and M arza”” found

no difference 1in the blood cholesterol of nomal or castrated

animals.
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Pituitary gland. It will "be shown in part IV, page 233.
that little work has been done on the relation of the pituitary
gland to cholesterol metabolism, and the results of this work are
inconclusive. Moehlig(Sk) observed an increase of cholesterol in
rabbits after giving posterior pituitary extract, and Long et

(35)

found that pitressin produced no significant change in

(36)

alii
the lipoid content of mice. Wartin has reported two cases of

pituitary dystrophy showing marked cholesterol retention at the

autopsy.
Thyroid gland. Hypercholesterolemia is invariably observed
in cretinism ~”, hypothyroidism*"">k2,k5) " A post operative
(39,00) : : : .
myxoedema , and the action of thyroid extract, in lowering

the cholesterol in this condition, is practically undisputed. Many
workers find that the blood cholesterol value is a useful and simple
aid to the control of thyroid therapy, (37>l ,k5) aiao Of radio-
therapy of the thyroid glandHypocholesterolemia is usually

1+6,1+7) 2
(146,i+7) »

M-+
found in hyperthyroidism ) though seme authors ave

recorded normal values in this condition.

THE LIVER AND THE RETICULOENDOTHELIAL SYSTEM. Muller\(VSI) has
written a comprehensive review of the literature on this aspect of
the subject, and has shown that many recent investigators hold the
reticuloendothelial system responsible for cholesterol metabolism.
The literature concerning the role of the liver in cholesterol
metabolism, will be reviewed very briefly in the section on

diseases of the liver and blood.



PART III.

THE BLOOD CHOLESTEROL IN NORMAL CHILDREN.

A brief review of the literature, with

personal observations.



THE BLOOD CHOLESTEROL IN NORMAL CHILDREN.

Cholesterol metabolism.

Mullerfound that cholesterol was excreted in the
faeces without reduction to coprosterol or 3 cholesterol only
after prolonged feeding on milk diet. Thus the possibility
of estimating the quantity of cholesterol excreted became
evident, and incited Gamble and Blackfan ('1920)" | and Pox

and Gardner (1925)(25)

to determine the cholesterol metabolism
of infants. Gamble and Blackfan performed their estimations on
children whose ages ranged from three to nineteen months. They
found considerably more cholesterol in the stools than was con-
tained in the food, and they accepted this as evidence of
cholesterol synthesis within the organism. Sterols other than
cholesterol were not observed in the stools.

Pox and Gardner found an excess of output overintake
during the first three weeks of life. Prom the third to the
seventh week the intake practically balanced the output,
while from the seventh to the tenth week the intake exceeded

the output. These authors concluded that the infant derives

its cholesterol both from its diet and from synthesis.



Dietary regimen.

The blood, cholesterol is said to be higher in breast
fed than in artificially fed infants*'Il*> A, It is not easy
to assign the cause of this difference, since cows m11k(18) is
alleged to be richer in cholesterol than human milk. Neverthe-
less it is not easy to estimate the quantity of cholesterol
received by the breast fed infant, for it has been shown, that
the cholesterol content of milk varies widely in specimens
taken from the same breast at different times” 1'>*1*", Possibly
the better general condition of the breast fed infant, and the
lower incidence of gastro-intestinal disorders, may account for
the higher values in these children. On the other hand, some
investigators'(l.jo)' have been unable to demonstrate higher figures
in breast fed infants. Strathmann-Herweg”” compared the
cholesterol values of infants during a six-week period on breast
milk, with the values during a similar period on artificial
feeding, but the blood cholesterol did not show any significant
variation.

Many investigators have observed hypercholesterolemia
in pregnancy, but the majority of them have failed to demonstrate
any definite parallel between the cholesterol content of the

20,21,22,23
maternal and foetal blood( )
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Cholesterol differs from the other chemical constituents
of the blood in being thought by many workers to be lowest in
the neonatal period and to increase coincidently with the age of
the c:hill\d(z’3’U’5’6’7’2J+)

It is believed that this may be related to the process
of growth, and Baylac and Sendrail”® attribute these low values
to the avidity of the young organism for the lipoids necessary for

(2),

growth. Acuna and Winocur give some support to this view,
and W ard” has demonstrated a parallel between the variability
of the growth curve, and the variability of the cholesterol curve.

The acquisition of immunity consequent on a series of
infections is said to be an additional factor in raising the
blood cholesterol(z’U’ZH)

Hinglais and Govaerts"8 " found an excess of cholesterol
in the foetal adrenals. They suggest:.that the rapid increase of
the blood cholesterol during the first few days after birth is-due to
the activity of these glands.

Sperry(9) found a wide range of cholesterol values in the
neonatal period and he has suggested that the regulating mechanism,
which keeps the blood cholesterol within narrow limits is not
fully developed at this period.

In view of the association of low blood cholesterol values
with hepatic inefficiency, (vide pagé6 17, ii 10 interesting to
note that Hirsch”” found evidence of liver inefficiency in

young and in premature infants, while Bingenheimer”8' observed

that the blood cholesterol was lower and rose more slowly in

premature infants.
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On the other hand one may doubt the reality of this hypo-
cholesterolemia in infancy, and accept the findings of Gald6"11~*
and Simonini”12 and others”13 " who did not observe any difference
in the cholesterol values of children of different ages. Increased
values in young children have been noted by Goldbloom and Gottlieb(lk
but these results have not been confirmed. The range of cholesterol
values found by nineteen different authors in normal adults and
children, are indicated in tables la and 1b respectively.

In children the widest range of values was observed by
Acuna and Winocur(z); their lowest figure being 50 mg.% and their
highest 230 mg.%. The smallest range was noted by Offenkrantz and

Karshanj their minimum and maximum values being 174 mg.% and 186 mg. %

respectively.

Table 1la.

Values observed by different
authors in healthy adults.

* B

0 .
Muthor  vear Sholesierol me Ty Method

' S.
Grigaut™21 # 1913 140-190 S. Grigaut.
Denis”37 ) B. (Bloor's modification

enis ) 1917 167-255 (of Autenrieth-Furk.

Campbell*3”*~ 1921 110-190 P. Myers & Wardell.
Gardner(-"9) 1932 80-230 P.
Teilum”3*) 1935 150-230 S. Rappaport & Engelberg.
Sperry (41) 1936 146-392 P. SchSnheimer & Sperry.
Schube"®) 1937 100-200 B. Myers & Wardell.

Blood.
Plasma.
Serum.

wevw
TRTAT
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TABUS 1b .

Valuea observed by different authors in heallfay children.

B.
Subjects’ Cholesterol mg.$
Author. Y ear age. range of values. P. M ethod.
(years) s
Baranski(13) 1926 325 - 12 125-170 s. Grigaut.
M anicatide, Brateaco 5 14
& Ruaeaco (19) 1927 gss « | 100-180 s. !
Baylac & Sendrail®24 }1928 1; 15 95-169 3. 1
Sylvestre / 1928 121 - 14 80-160 s. n
(7) 1
Gordon & Cohn''” 1928 s 6 85-190 S. Bloor.
. (2) 3 . o
Acuna & Winocur 1931 365 15 50-230 B. Sackett's modifi-
cation of Bloor.
Kaiser & Gray”33" 1934 5 - 16 108-201 S. Bloor.
(34) . .
Bollteh & Poliakoff 1936 8 - 18 81-204 S. Reinhold’s modifi-
cation of Sackstt.
Ward(3) 1931 6 - 13 125-158 B. Leiboff.
1 25 .
Sperry 1936 365 " 345 71-190 P. Schonheimer &
Sperry.
O ffenkrantz & 3
Karshan (32) 1936 5 - 12 174-186 s. » * m
G*rtz<35) 1937 1 _ 108-166 B. G*rtz.
. 6 .
Present series 1938 Is - 12 96-134 B. Leiboff.

Comparing the results in the two tables it is obvious
that in the majority of cases the range of values is higher in
adults than in children. The wide variation in both sets of

figures is, however, somewhat remarkable.
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Method employed in the present investigation for estimating
the blood cholesterol.

Attention has already been drawn to the wide discrepan-
cies in the results of different authors. This may he partly
explained hy the diversity of methods in use and the fact that
some workers do not adhere strictly to the details of the original
methods. Many of these methods have heen reviewed hy Gardner and
Williams”Weidman and Sunderman” | and Teilum ",

In children it is often either undesirable or impossible
to withdraw more than a small quantity of blood, and in the
present investigation the micro-method of Leiboff*was used.
This method has been shown to be accurate, simple and moderately
rapid. Leiboff, himself, checked it against the method of Myers and
Wardell on over a hundred samples of blood, and obtained slightly
higher results in practically all cases, this being explained by
the absence of loss during extraction. Dutton(3o) has also
vindicated the accuracy of this method, obtaining practically
duplicate results with measured quantities of cholesterol. He
also made the following comparative estimations, with the methods

of Bloor, and Myers and W ardell.

Experiment Number 1 2 3
Bloor 168 160 235"
%
o Leiboff 164 152 210 Mg. %

Myers & Wardell 132 128 182
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Ward'Jy has produced further confirmatory evidence - checking it
against the method of Myers and Wardell, she did not find any
significant difference "between the two sets of results.

This method depends on the development of the well known
Liehermann-Burchard colour reaction. It has "been shown that the
time taken for the maximum colour development in this reaction
varies according to the temperature. Consequently it is essential
that "both the temperature and the incubation period should "be
carefully controlled. B lo or/ tested the accuracy of this
reaction at temperatures varying from 10°C. to 3k°C.t and obtained
the most accurate results at 22°C., after incubation in the dark
for fifteen minutes. The following is a brief description of the
procedure followed in the present investigation.

0.2 c.c. blood is pipetted on to an ether extracted
filter paper disc, which is then dried at 37°C. Slightly less
than 5 c.c. chloroform is placed in the extractor tube and the

disc dropped in. A constriction in the extractor tube holds it
above the level of the chloroform.

The tube is connected to a reflux condenser and is placed
in a bath of boiling water for 35 minutes. A fter cooling, the
condenser is detached, the discs removed, and chloroform added to
the 5 c.c. mark. 2 c.c. of acetic anhydride and 0.1 c.c. of con-
centrated sulphuric acid are added, and it is incubated for 15
minutes at 22°G., and the results read with the Pulfrich Photometer.

The estimations were made on oxalated whole blood.

Although the majority of workers agree that cholesterol
does not undergo any diurnal variation, it was thought desirable
to withdraw the blood at about the same time each day. This was
done between 9 and 10 a.m., after a four or five hour fast, in

practically all cases, a few of the diabetics attending as out-

patients being excepted.
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Personal observations.

In view of the controversy respecting the normal chol-
esterol value, it is essential to establish a standard of
normality for oneself. Accordingly, in the present investiga-
tion, determinations were made on sixty two apparently healthy
children who had not suffered from any recent acute illness
(vide table 5). The majority were admitted for the purpose of
some surgical procedure, in respect of congenital dislocation
of hip, talipes, or for herniotomy, and a few of them were out-
patients attending the dental clinic. Cases of alveolar
abscess were of course excluded and the estimations were made
prior to any surgical interference.

These children exhibited a comparatively small range
of values, the lowest being 96.0 mg.$ and the highest 134.0 mg.fo
The average figures for each year of life are indicated on
table 2. Perusal of this table shows that there is no out-
standing difference between the cholesterol values of the
various age groups. Nevertheless, the lowest average result
(103.7) occurs in children under one year, and from then onwards
there is a gradual increase until at six years the average
figure i1s 119.3 mggb. 3etween six and twelve years, the

cholesterol does not display any significant variation, remaining

within a comparatively narrow range. One concludes therefore
that in children under six years of age there is a slight
parallel between the age of the child and the cholesterol value.
In older children there does not appear to be any correlation

between the cholesterol level and the age of the child.



TABLE 2.

Average cholesterol value for each
age group in healthy children. *

No. of Age Cholesterol mg. %
children. Group Av.
2 under 1 yr. 103.7
3 1 year 107.0
5 2 years 110.h
k 3 " 108.6
5 4 " 117-9
5 5 " 116.8
8 6 » 119-3
7 7 ; 112.3
6 8 " 109.8
7 9 112.0
5 10 " 116.5
1 11 " 108.5
k 12 " 109.3

Total 62
TABLE 3.

No. of Sex Cholesterol mg.%
children. Av.
39 Males Hh.1
23 Females 110.9
62 Both sexes 112.9

¢ Vide Table 5> page 21+ for individual values.
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Sex. (Vide Table 3.)

The results of various workers are not in agreement
respecting the influence of sex on the "blood cholesterol. While
a decided difference in the cholesterol values of male and
female children has not "been observed "by any author, slight
differences have been recordede-'gkz "I. Other workers have been
unable to demonstrate any variation according to sex” 2\

In the present series the average figure for females of
all ages is 110.9 mg.%, and the corresponding figure for males
is 11U.1 mg.;-o. This slight difference is not considered to be
of any significance. Ward(3) and Rothbart(k2) found slightly

higher results in females. Sex does not appear therefore to play

any prominent part in cholesterol metabolism.

Season.
. (iF3) L

Currie observed a seasonal variation of the blood
cholesterol in adults, and Kaiser and Gray*'"55'l found a very slight
seasonal variation in children.

In the present group of healthy children the mean values
for the winter and summer months are practically identical. The
average figure for all estimations made between the beginning of

April and the end of September is 11U.8 mg.% and the corresponding

figure for the winter months is 110.7 mg.%.

Table U.
No. of Cholesterol
children Season
3k April-Sept. 111+.8

28 Oct.-March 110.7



Case
No.

10

11
12
13

14

15
16

17

18

19

20
21

22
23

The Blood cholesterol in

Date
26. 5.36
4 .11-36
19. 8.37
11.11.36
2.12.36
2.12.36
19-11.36
12. 8.36
12. 8.36
19. 3-36
4-11 .36
19.11.36
4.11.36
20. 1.36
21 .11 .35
13. 2.36
7. 5.36
7- 5-36
7. 5.36
27. 2.36
27. 2.36
13. 2.36
21 .11.35

Name

D.M.
E.D.

J.L.

D.B.

J.H.
C.H.
J.C.

T.D.

M.R.

P.O'N.

J.C.
H.F.

J.McM.

J.D.
W.M.

W.McL.

R.H.

W.McD.

TABLE 5.
Age
in Sex
Years
_6 M.
12
11
2 M
1 M
T2 b
F.
2 M
2 P.
2 P.
2 M
12
2
2 P.
3 M.
3 M.
3.6 M.
12
-r_6 M.
*]2
4 M.
4 M.
U-i M.
12
4 -4 M.
12
VAN
412 P
P.
M.
5 M.
5 P.

sixty

24.

two healthy children

Cholesterol
mg.%.

108.

98.
109.

105.

105.
117.
120.

108.
96.

110.

102.
131.
98.

102.

108.

98.
131.

134.

117.

114.
120.

I11.
127.

5

w3 W

Remarks

Normal Child.

Hernia.
Hernia.

Cleft palate.

Hernia.

Talipes

Congenital disloca-
tion of hip.

Cleft palate.

Cleft palate.

Normal child.

Hernia.
Torticollis.
Hernia.

Admitted to hospita
for tonsillectomy.

Dental out-patient.

It »
" »
it if
if it
t! It
It I
I
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Table 5 continued.

Case Age
No Date Name 1n Sex Chn$ée$sterol Remarks.
) Years e
2k 28. 7-36 M.C. 501 M 110.0 Normal child.
25 28.12.35 G.Mcl. 6 M. 121+ 1 Dental out-patient.
26 13- 2.36  D.McE. 6 P. 116.6 I I
27 2.12.36 J.H. 6 M. 111.5 Congenital disolca-
tion of hip.
28 27. 2.36 W.T. 6 M. 127.6 Dental out-patient
Admitted to hospi-
- +
29 27- 6.36 D.H. 6 M 122+ 1 tal for tonsillec.-
tomy.
30 6. 2.36 M.L. b12 P. 131.0 Dental out-patient.
31 11. 8.37  G.T. AV 117.2 Birth injury.
32 30. 3.36  N.Mcl. ™6 M. 102.3 Normal child.
33 11.11.36 C.S. 7 P. 98.9 Admitted to hospi-
tal for tenotomy.
3k 12. 8.36 E.B. 7 P. 98.9 Normal child.
35 11. 837 W.M. 7 M. 105.7 Appendicecto_my two
o ' months previously.
36 3. 7.36 J.S. 7 M 131.0 Neck cyst.
37 3. 7.36 A.C. 7 M 117.2 Normal child.
38 3. 7.36 A.B. 7 M. 131.0 Hernia.
39 21+.11.36  J.McK. 7 M. 105.0 Admitted to hospi-
tal for tenotomy.
ko 16. 837 N.H 8 P. 98 9 Poliomyelitis K
o o ' years ago.
I+ 27. 8.36 C.M. 8 P. 111+.3 Normal child.
142 23. 8.37 J.C. 8 P. 105.7 Talipes.
13 + 6.37 C.McP. 8 P. 98.9 Normal child.
HH+ 16. 8.37 E.B. 8 M. 122+ 1 Poliomyelitis 5
years ago.
45 11. 837  J.G. M 117.2 Mastoid abscess

6 months ago.



Table 5 continued..

f{;{se Date

46 23. 8.37
47 30. 3.36
48 13. 8.36
49 9-11.35
50 16. 8.36
51 16. 8.36
52 27. 8.36
53 18. 5-37
54 13- 2.36
55 30. 8.37
56 30. 8.37
57 30. 8.37
58 3. 7.36
59 7- 7-36
60 12. 8.36
61 11. 8.37
62 24.11.36

Name

J.A.
E.MclI.
E.P.
T.L.
J.W.

R.D.

J.A.
G.D.

E.L.

N. McB.
G.C.
S.B.
J.C.
L.K.
N.H.

J.P.

D.Mcl.

Age
in
Years

10

10
10
10
11
12
12

12

£ g 7 & K

<

]

-0

£ g &g & °F

Cholesterol
mg.%.

131.0
I11.5
108.5

98.9
105.7

117.2

I11.5
108.5

102.3

131.0
126.5
114.2
108.5
105-7
111.5
124.1

96.0

26.

Remarks.

Laceration of leg
8 months ago.

Normal child.
It I

Il Il

Poliomyelitis 3
years ago.

Poliomyelitis 6
years ago.

Talipes.

Poliomyelitis 6
years ago.

Dental out-
patient.

Normal child.

it i}
i} i}
1 i}
it it
Talipes.

Poliomyelitis 1
year ago.

Admitted to hos-
pital for
tenotomy.
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PART 1V.

THE BLOOD CHOLESTEROL
IN SOME DISEASES OF CHILDHOOD.

In the following pages an account is given of the
pathological variations of the blood cholesterol in children
whose ages range from three days to twelve years.

Baranski and others have shown that the blood
cholesterol in disease usually exhibits the same modifications
in children as in adults. It is, for example, increased in
nephrosis and hypothyroidism, and diminished in acute infec-
tions, and in parenchymatous diseases of the liver.

The possible causes of these pathological oscillations

apply equally to adults and children.



SECTION 1. 28.

The blood cholesterol in some acute infections

with special reference to pneumonia -

A- PNEUMONIA.

That hypocholesterolemia occurs in acute infections 1is
recognised hy many authorities, and a number of workers have
shown that the cholesterol values in pneumonia are no exception
to this general statement. Kipp,” » and Chauffard et alii” |
working with adults, have demonstrated hypocholesterolemia in
pneumonia. The latter workers found low values in the febrile
period - sometimes the cholesterol fell as low as 50 mg.% -
while increased values were observed during convalescence.

In children,Goldbloom and G ottlieb” did not discover’
any significant variation from the normal in broncho-pneumonia
or empyema, and Simonini® found low values in only one of his
cases of pneumonia. Many other workers”’8,7,8 » however, have
been able to produce substantial evidence in favour of hypochol-
esterolemia in broncho-pneumonia and lobar pneumonia in children.
Lesne et alll”9) estimated the cholesterol in twenty infants with
pneumonia and observed low values in thirteen, normal values in
five, and increased values in two. These investigators found
that the blood cholesterol returned to normal during convalescence,
and that markedly low figures occurred in fatal cases. Raspi(lo)

obtained somewhat similar results. In two of his fatal cases he

found values of 90 mg.%, while in another subject the cholesterol



was 110 mg.% in the acute stage and two days after the crisis

it was 130 mg.%.

PERSONAL 01 SERVATIOFS.
Three hundred and thirteen determinations were made on
sixty nine cases of pneumonia in children, between the ages of
ten weeks and eleven years.
The children have been classified according to whether
they were suffering from a first, or a recurrent attack of pneumon-

ia, and according to whether they were over, or under, two years

of age.
(a) under two years (vide Table 6a)
l. First attack
(b) over two years (vide Table 6b)
(a) under two years (vide Table 7a)
2. Recurrent pneumonia

(b) over two years (vide Table 7b)

In the various tables the day of illness has been calculated from
the date of sickening obtained from the parent. In many children
it was difficult to obtain the exact date of onset, but in most

cases it is probably correct to within a few days. It is possible

that this inexactitude may account, partly, for the irregularity of

the composite curves.

First attack.

The results are summarised in the composite curves on
chart 1, and it is apparent that the values tend to be higher

during convalescence than during the acute stage of the illness.
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The average figures for children under two years of age are
lower throughout the illness than for the older children, and
the two curves are practically parallel during both the acute
and the convalescent phase. The lowest figures of both groups
occur between the second and the eighth day, and the highest
figures after the fourteenth day in the older children, and
between the twelfth and sixteenth day in children under two
years. In individual cases values of less than 100 mg.% were
observed in only three children over two years (20%), while

in subjects under two years, thirteen (68%) displayed values
of less than 100 mg.% at some period of the acute illness, this
being a much higher percentage of low values than is found in
normal children of this age group (vide page 2.4).

It is interesting to compare these results with the
findings of Stroesser(6), who made estimations on a series of
cases of pneumonia between three and thirteen months old, and
he noted a fall to less than 100 mg.% in the majority of his
subjects. In the present investigation values of less than
100 mg. %) were observed in 82% of the children under one year.
Nevertheless the lowest value was not found in the youngest
child, nor was the highest figure observed in the oldest child.
The lowest reading was 81.6 mg.% in a child of thirteen months
(No. 7) and the highest was 157-4 mg.% in two children aged

two and six years respectively (Nos. 19 and 20).



Chart 1.
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In all except one patient from each group;the blood
cholesterol rose to over 100 mg.% before dismissal from hospital.
This increase in the majority of cases followed the crisis or
lysis, and the maximum cholesterol values were observed within
10 days from the cessation of fever (vide chart 2). In cases
terminating by crisis the average increase was 24.6 mg.% with a
maximum of 49.6 mg.% and a minimum of 6 mg.%, while after lysis
the average increase was 19.9 mg.% with a maximum of 50.9 mg.%

and a minimum of 2.8 mg.%.

Recurrent Pneumonia.

The results of the serial observations in this group are
summarised in two composite curves, which are compared in chart 1
with the corresponding curves for children suffering from their
first attack of pneumonia.

(a) Children under two years (5 cases).

The average values for children tinder two years are the
lowest of the four curves, for, with one exception, all the
figures are below 100 mg.%. The results for the acute and con-
valescent phase are on the whole equally low.

There are however only five patients in this group.
Reviewing them individually they all displayed definite hypo-
cholesterolemia and in two of them the cholesterol remained below
100 mg.% throughout convalescence, and in the other three there
was a slow rise to a maximum of 102.3 mg.%, 111.5 mg.% and 124.1
mg.% respectively. None of these children had had more than

two attacks of pneumonia.



Chart 2.
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(b) Children over two years (8 cases).

The composite curves (vide chart 1) for subjects over and
under two years of age with recurrent pneumonia are more or less
parallel. The values for the older children being decidedly
higher, and the absence of any definite rise in the two curves,
during the convalescent period is somewhat remarkable. Reviewing
the cases individually, however, one receives a slightly differ-
ent impression,for a slight increase during convalescence was
noted in practically every case, though of course the substantial
increment seen in many of the subjects with their first attack
was not observed in the recurrent cases. In one case (No. 39 )
for example, the cholesterol rose from 70.0 mg.% to 117.2 mg.%,
while in case No. 1H0 it rose from 87-3 mg% to 98.9 mg.%. The
lowest figure, 53.0 mg.%, in recurrent pneumonia, was noted in
a child of seven months (No. 36), while the highest was 131+.0 mg.%
in a child of eleven years (No. 1+6). In the patient (No. 1+6)
four years had elapsed since the previous attack of pneumonia,
while in the other child only twenty weeks had elapsed. Seven
of these children were observed during the second and one during
the third attack of pneumonia. The previous pneumoccocal infec-
tions had occurred from four months to four years earlier, and
children with longer intervals between the attacks tended to
have higher values. The patient with the third attack (No. M
did not,however,display a proportionately lower figure.

The most interesting of the above results are the low
values in recurrent pneumonia for which it is difficult to give

any explanation.
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It has been shown hy Grigaut that prolonged acute infec-
tions produce considerable diminution of the blood cholesterol,
and it would seem feasible that recurrent infections might act

on the blood cholesterol in the same manner.

Convalescence.

Convalescence was prolonged in six subjects (Nos. 3,5>10,
12,17 and 31) and the blood cholesterol rose during convalescence
in four of them, maximum values of 136.9 mg.$ and tJji+.O mg.jS
respectively were noted in two of these cases.

A steady diminution of the blood cholesterol to less
than 100 mg.”a during an uninterrupted convalescence was not ob-
served in any patient. Nevertheless it is obvious that a marked
cholesterol increase was not necessarily associated with a rapid
recovery.

Convalescence was not unduly prolonged in any of the

children with recurrent pneumonia.



31+

Extent of lung Involvement and toxaemia.

(Temperature, respiratory and pulse rates.)

Bxtent of lung involvement.

Kipp(® ) has suggested from his findings in adults that
the serum cholesterol varies inversely with the extent of disease
in the lung.

In many young children, however, it was impossible to
form an accurate estimate of the amount of lung involved, but
the post-mortem findings of seven fatal cases give little support
to Kipp's suggestion.

In case No. I8 (vide table 8) the blood cholesterol was
estimated frequently during the course of the illness and two
days before death it was 117-2 mg.%. Extensive broncho-pneumonia
was found at the autopsy. In another subject (No. 1+7) the
cholesterol was 111.5 mg.% twenty four hours before death, and
an extensive suppurative broncho-pneumonia was seen post-mortem.
The lowest value, 52.9 nig.%, was noted in No. 30, twenty four
hours before death. The pneumonia was complicated by tetany in
this case. In Nos. 149 and 50 the cholesterol was 111+.3 and
108.6, seven and three days, respectively, before death. In
the remaining two subjects (Nos. 52 and 53) the blood was ob-
tained just after death. In case No. 52 the blood cholesterol
was 108.5 mg.% and the post-mortem examination revealed extensive
broncho-pneumonic consolidation, chiefly of both lower lobes.

No. 53 had a cholesterol value of 93-1 mg.% and an extensive

broncho-pneumonic consolidation of both sides was found at the

autopsy.
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It is obvious, therefore, that although there was extens-
ive involvement in all the cases noted above, the final cholesterol
determination was less than 100 mg.$ in only two children. One
cannot of course draw any general conclusions from such a small
series of cases, but it is apparent that there was no definite
correlation between the extent of lung involved and the blood

cholesterol, in these cases.

Temperature, and respiratory and pulse rates.

Lavergne and Kissel"'*'* believe that fever produces
hypocholesterolemia and they attribute this to (a) hydraemia,
(b) shock, irom microbes and foreign proteins, (c) general in-
crease of the metabolism and stimulation of the thyroid gland.

Stroesser(l2

' 0n the other hand has shown that a high
temperature per se is not productive of hypocholesterolemia.
He raised temperature artificially in nine children, and estimated
the blood cholesterol before, during, and after the fever.
Stroesser has also demonstrated that the lowest lipoid values
were not found in the patients with the highest temperature, or
in those most acutely ill. Man, and Gildea”15” did not observe ary
correlation between the body temperature and the blood cholesterol.
Grigaut®1” frequently found an inverse ratio, and one of his
charts which demonstrates this is reproduced on chart 3.

In the present investigation, an inverse ratio (vide chart

3) was observed in the majority of the cases. No parallel was ob-

served between the fall in blood cholesterol and intemperature,in any
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of the patients. There are however so many other changes coincid-
ent with the decline of the fever that one cannot,on the ahove
evidence, assign the elevation of the blood cholesterol to the
fall of the temperature alone. Inverse ratios were also observed
between the cholesterol and the respiratory and pulse rates (vide
chart 1i].).

It is difficult therefore to come to any conclusion res-
pecting the relationship between the blood cholesterol and the

fever, the respiratory and pulse rates.

Leucoc.ytosis.

Kipp”1) in his study of pneumonia in adults found an
initial leucocytosis of short duration, followed by a diminution
of white cells parallel to the fall of the serum cholesterol.
The subsequent cholesterol increase concurred with the return
of the white blood cells to the circulation. With the exception
of six observations, however, the cholesterol and the leucocytes
appear to have been estimated on different dates.

Stroesser and IVicQuarrie(lz) working with children, found
that the white blood cells usually varied inversely with the
lipOfdvalues, where the same specimen of blood was used for both
observations. They also noted that a high leucocytosis was not
always found in the patients with the lowest cholesterol values.
The results of the present investigation are in complete agreement

with these findings.

Serial observations were made in fourteen subjects and the

cholesterol and leucocytic estimations were made from the same



Chart 5 (vide Tahle 10).
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specimen of 1)100(1 (Table 10).. An inverse ratio was found in
practically all the children, a parallel being noted only in the
one fatal case. It was also seen that the lowest cholesterol
value did not occur in the patient with the highest leucocytosis.

Stroesser(”) has demonstrated that the hypocholesterolemia
of acute infections is due almost entirely to a reduction of the
ester cholesterol, while Boyd"15” has shown that the white cells
contain four times as much free cholesterol as the plasma. These
findings therefore do not appear to support the suggestion that
the blood cholesterol is dependent on the activity of the white
blood cells.in mobilizing the cholesterol.

Prom the findings of the authors quoted above, and the
results of the present investigation one concludes that the
cholesterol variations are not due to the migration of the leuco-

cytes.

Nutrition.

Man and Gildea(”) state that in adults the blood cholestero
varies with the state of nutrition. They found that it was below
normal in emaciated patients and within normal limits in the non-
emaciated. They quote experimental work on animals to show that
malnutrition lowers the cholesterol. On the other hand Offenkrantz
and Karshan””, working with children, were unable to demonstrate
any correlation between the cholesterol and the percentage, over,
or under weight.

In the present investigation it was thought that malnutri-

tion might be associated with the diminished cholesterol values
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in some of the acutely ill children. Accordingly in table 11
the cholesterol values of a group of children with pneumonia,
are compared with the percentages of their expected weights.
The complete lack of correlation is obvious from this table.
No obvious dehydration was noted in any of these babies, and
they were all under one year.

One may conclude therefore that, at least in subjects
under one year, there is no correlation between the state of
nutrition and the total blood cholesterol.

170 found an increase of the cholesterol with

Cannata
age, proportionate with the increase in weight. This suggested
the possibility of the cholesterol rise during convalescence
being coincident with an increase in weight. In this group,
children under one year were studied, as it was more convenient
to follow out their variations in weight. Accordingly, the
corresponding changes in the weight and the cholesterol values
during the course of pneumonia in seven, subjects under one
year, are shown on chart 6. It is apparent from a study of this

chart that the cholesterol increase is not consequent on the

gain in weight.

Diet.

It has been suggested”*that the hypocholesterolemia
observed in acute infections is the result of the diminished

cholesterol intake, due to the poor general condition of the

patient.



Chart 6.

oStop
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Stroesser and McQuarrie®12” have come to the conclusion
that diet has no demonstrable influence on the blood cholesterol.
They made their observations on sixteen children with pneumonia,
and eleven with upper respiratory infections. They divided them
into two groups - one received a special maintenance diet, while
the other received only the hospital diet. No difference was
found in the cholesterol values of the two groups..

In the present investigation the cholesterol variations
and the dietary increase have been charted (vide chart 7) in eight
subjects. All the children received whole milk and sugar while
the fever lasted. Thereafter they received the ordinary diets
for their respective ages.

In four subjects the cholesterol rose on the day the diet
was increased. The cholesterol, however, was estimated in the
morning, while the dietary increase did not take place until mid-
day. In one child the cholesterol rose from 98 mg.§ to 131 mg."
the day after the diet was augmented from whole milk to diet I.
This involved the addition of oat flour, potatoes and gravy to
the diet. In the six cases raised to Diet IV there was no
cholesterol increase which could be attributed to the diet.

One may oonclude, therefore, that in pneumonia, at least,

there 1s no correlation between the blood cholesterol and the

diet.



Chart 7
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Empyema.

The association of prolonged infection and hypocholesterol-
emia has been observed by Grigaut®” and others”), and the
results of the present investigation are in agreement with these
findings.

Serial determinations have been made on nine cases of
pneumococcal empyema and the results are indicated on table 12.

The figures are equally low in subjects over and under
two years of age.

In this small series no difference was found between the
cholesterol values of children suffering from their first or
second pneumococcal infection.

The cholesterol values of the four fatal cases do not
differ markedly from the three that recovered. The blood cholester-
ol would appear therefore to be of little prognostic value in
empyema.

Low values throughout the illness were observed in five
subjects. Cases Nos. 59, 60 and 62 had a protracted convales-
cence and the blood cholesterol was low throughout. The cholesterol
remained above 100 mg.% in only one subject (No. 61 ). In this
patient it was 108.5 nig.% on the fifth day and it rose to 121+.1
mg.% on the tenth day. The child made a particularly rapid re-
covery and the illness did not last any longer than many cases

of uncomplicated pneumonia.
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Prolonged infection would appear therefore to lower the
cholesterol more than a short acute illness, and it has already
been indicated (vide table 8) that a fatal termination is not

necessarily preceded by hypocholesterolemia.

Pneumonia complicated by nephritis.

This group comprises five subjects and serial determin-
ations were made on three of them (vide table 13).

In Nos. 63 and 6k the cholesterol variations differed
little from what had been observed in uncomplicated pneumonia.

In No. 63 the blood cholesterol was 93.1 mg.% on the day follow-
ing the crisis; six days later it was 170.3 mg.%, while two
weeks after the crisis it wasll1.5 mg%. In No. 6k the choles-
terol rose from ~"k*3 mg.% on the seventeenth day of the

illness to 13U-0 mg.% on the twenty sixth day. Both these

cases had slight oedema. Nos. 65 and 66 on whom single determin-
ations were made, did not have any oedema, and the cholesterol
values were 12U.1 mg.% and 96.0 mg.%, respectively.

The highest value (189-0 mg.%) was noted in No.67.
Convalescence was somewhat prolonged in this case and the blood
cholesterol oscillated between 150 mg.% and about 130 mg.% for
fifteen weeks. In the twenty second week of the illness the
cholesterol fell to 98.9 mg.%. This case differed from the
others in having had generalised anasarca for three weeks
before the initial determination was made, and the urine contained

abundant albumen but no blood.

The cholesterol values in pneumonia would appear, there-



fore, to be little affected by the complication of acute

nephritis.

Pneumonia complicated by .jaundice (2 cases).

Case No. 68 (vide table 11+) had moderate jaundice. The
blood cholesterol was 171.2% on the fifth day of the illness,
and it fell to 15U.0 mg.% on the seventh day. On the ninth day
the jaundice had practically faded, the general condition was
much better and the cholesterol rose slightly to 157*U mg.%.

Case No. 69 was fatal and the blood cholesterol was low (81.6

mg.%).

In the following tables the presence or absence of fever is

indicated thus:

= afefcrile.
* = Temp, not higher than 99°
+ s Temp. 99° to 101*8°

++ = Temp. 102° or higher.



TABLE 6.

First attack of pneumonia.

(a) Under two years.

Age
Case - Day of )
No3¢ Name Wleneks Thoss Cholnel:;to/eorol Fever History.
1 J.B. 10 7 93.1 ++ History - Diarrhoea for
eight weeks and vomiting
10 105.7 + for two weeks. Physical
signs were indefinite on
13 117.2 the 7th day hut on the 11th
day of the illness there
13 111.5 was some fine rale at the
left hase.
17 108.5
2 M.V 32 5 93.1 ++  History - Cough. vomiting
and dyspnoea for.5 days.
6 90.2 ++ On the” 5th day there was
much rale scattered over
8 93.1 + both sides of the chest
and radiographic examina-
11 98.9 tion revealed consolida-
tion of both bases. The
15 124 -1 child was acutely ill. On
the 11th day the general
condition was much better
and on the I15th day the
child was very well.
3 A.G. 23 1 98.9 + History - Cough for two
weeks; dyspnoea for one
3 98.9 + day. Child acutely ill
from the 1st to the 5th
5 105.7 ++ day, tubularity and rale
on right side. On the 8th
7 102.3 day the child’s general
condition had improved a
8 111.5 + little, but convalescence
was protracted and the
child was readmitted to
hospital frequently during
the succeeding 6 months.
k M.M. 60 8 117.2 + History - Vomiting, cough
and dyspnoea for 7 days.
11 131.0 - On the oth day the child

was moderately 111 and



TABLE 6 (Contd.)

Case | ame Aigg Day of Cholesterol

No. weeks illness mg.$ Fever History.

there was much wheezing
over all areas. On the
I1th day the child’s condi-
tion was much improved.

I[.R. 78 5 124-1 + Kistor.v - Dyspnoea for 5
days. On the 5th day
9 131.0 + there was dulness and tub-
ularity on the left side.
11 154.0 - There was also some album-
inuria. On the 11th day
12 140.0 — the child's condition was
much better and the urine
was clear. Convalescence
was however somewhat slow.

G.M. 78 16 96.0 ++  History - Fever for 16

days. On the 16th day the

19 114-2 + child was acutely ill and
radiographic examination

21 87-3 revealed consolidation of
the left lung. On the
21st day the child's gen-
eral condition was much
better but on the 22nd he
was transferred to fever
hospital with whooping,
cough.

D.K. 78 6 81.6 ++ History - Cough for 6 days,

on 6th day child was moder-

8 81.6 + ately ill, and there was
tubularity and dulness on

11 93-1 - the left side. On the 8th
day patient's condition

13 105-7 . was better. On the 14th
day the child was very

14 1241 well, though the note was
still impaired on the left
side, but there were no
adventitiae.



k5.
TABLE 6 (Contd.)

Case Aig;:’ Day of Cholesterol Fever Histor
No. Name weeks illness mg.$ y
8 E.S. 78 2 87.3 + History - Cough for 6 months.
dyspnoea for 2 days. On the
8 93-1 2nd day, acutely ill and dys-
pnoeic, and tubularity and
13+ 136.9 - fine rales left side. Radio-
graphic examination revealed
consolidation of both lungs.
Clrisis occurred on the 5th
day and on the 1l4th day child
was very well and the chest
was clear.
9 C.B. 91 k 108.6 ++ History - Fever for k days.
On /+th day child moderately
16 105-7 — 1ll1 and impaired note and
rales left side. On the 18th
18 111.5 day child’s condition was
much improved.
10 M McA. j5 13 90.2 - History - Fever and dyspnoea
began 13 days ago. Radio-
19 102.3 graphic examination revealed
consolidation of both lungs.
21 96.0 On the 13th day the child’s
condition was improving, the
22 105.7 - temperature having fallen by
lysis between the 8th and the
10th day. Convalescence was
however prolonged.
1 1.G. ho U 11i+. 3 ++ History - Fever for 4 days.
Crisis on the kth day. Tub-
6 102.3 ularity and rales audible on
3rd day. There was a return
8 102.3 ++ of fever for one day only on
the 8th day, though the
10 111.5 general condition seemed
good. On the 11th day the
11 111.5 child was very well and the

chest was practically clear.



46.
TABLE 6 (Contd. )

Age Day of
o5 Name in o yp Ol Cholssiero! Fever History
weeks
12 M.McD. 45 4 124.1 + History - Cough and fever for
4 days. On the 4th day child
5 98.9 ++ dyspnoeic and ill, and there
were rales on "both sides,
7 117-2 + radiographic examination re -
vealed consolidation of "both
18 105-7 , lungs. On the 18th day gen-
eral condition was much
improved but there was still
considerable wheezing, A
somewhat protracted conval-
escence followed.
13 J.G. I* 1 134-0 ++ History - Cough and rapid
breathing for one day. On
2 105-7 ++ examination there was slight
nuchal rigidity and coarse
3 108.7 + r&le over left side of chest.
The urine contained albumin,
7 114.3 + and both ears were discharg-
ing. On the 10th day he was
8 90.1 + still acutely 11l and some-
what cyanosed. On the 2I1st
9 111.5 ++ day radiographic examination
revealed consolidation of
10 111.5 ++ right lung, talt. the general
condition was much improved.
11 120.7 ++ On the 26th day the child
was very well.
14 120.7 +
13 124.1 +
16 117.2 +
17 120.1
18 124-1
25 120.7

16 124.1



47.
TABLE 6 (Contd.)

Age
Name in
weeks

Day of Cholesterol
illness mg.%

Case

No. Fever History

14 E.M. 65 8 124-1 ++ History - Cough, fever and

dyspnoea for 8 days. On

9 98.9 ++ the 8th day was acutely ill
and there was dulness and

16 131 -0 fine rale right side.
Radiographic examination

24 105.7 showed consolidation of
hoth lungs. On the 18th
day the general condition
was greatly improved, on
the 24th day it was very
good and the chest was clear

15 T.O’R. 47 4 93 .1 + History - Dyspnoea and cough

for 4 days. Rhonchi over

5 96.0 ++ all chest arecas on the 4th
day. On the |1th day child

8 87.3 + was still 111 and there was
some dulness, rales and

11 81.6 + rhonchi in chest. On the
15th day the child’s condi-

15 105-7 tion was considerably
improved.

History:
16 A.P. 43 3 134.1 Dyspnoea for 3 days. Acid-
osis ++, unconscious. 2
10 108.6 days later acutely i1ll with
high fever and had crisis
on the 7th day. On the 10th
day she was very well.

Histqry:

17 A. S. 52 11 114-3 + Cough for 11 days. Rales over
all areas on the 9th day and
consolidation of both lungs
shown by X-ray examination,
but the general condition
was beginning to improve
and the chest was clearing
on the 11th day.

History:

18 W.C. 26 5 81.6 + Slight cyanosis for 5 days,
much wheezing and cough and
child moderately ill, but
condition complicated by
tetany.



Case

No.

10 .

11
12
13
14
15
16
17
18

98.9 98.9

87.3
108.6

114.3

124.1

134.0 105.7 108.5

93.1

134.0

116.4

96.5 113.8 110.0 100.0

SUMMARY of TABL3 6a (vide Chart 1.)
Day of Illness.

10 11
93.1 105.7
93.1 90.2 93.1 98.9
105.7 102.3 111.5
117.2 131.0
124.1 131.0 154.0
81.6 81.6 93.1
93.1
102.3 102.3 IT1.5 11125
98.9
1143 90.1 111.5 111.5 120.7
124.1 98.9
96.0 87.3 81.6
103.6
114.3
81.6

91.3 103.2 100.0 113.8 103.8 117.6

12 13 14 15 16 17 18 19 20 21 22
117.2 111.5 108.5
124.1
140
96.0 114.2
105.7 1241
136.9
105.7 HI.5
90.2 102.3 96.0 105.7
105.7
120.7 124.1 117.2 120.1 124.1

131.0
105.7

140 104.4 127.2 116.a 112.5 114.3 113.7 108*3 105.7

Average Cholesterol mg.%-

24

105.7

0.05.7



Case
No.

19

20

21

Name

P.G.

R.McC.

TABLE 6.

First attack of pneumonia,

(b) Over two years.

Day of
illness

12
15
21
23
28

34

12
16

22

Cholesterol
mg. %

127-6
127.6
124.1

157-4
136.9
131.0
120.7

I111.5

108.5
I11.5
126.5
108.5
114-3
131.0

157.4

111 .5
105.7

I11.5
128.0

133-9
131.0

126.5

Fever

++

History

Listlessness for two weeks.
On the 5th day tonsils en-
larged and red, and left
side of chest dull. Radio-
graphic examination showed
consolidation left lung.
Crisis occurred on the 10th
day. There was a recurrence
of fever on the 14th day,
but she remained afebrile
and improved steadily after
the 16th day.

Three days ago, headache,
rigors and delirium. On
the 3rd day child was acute-
ly 111, R.M. diminished at
left base and rhonchi aud-
ible over all areas. On the
8th day the general condi-
tion had improved consider-
ably and the chest was clear
and on the 10th day he
seemed very well.

Drowsy and dyspnoeic 6 days
ago. On the 6th day child
was moderately i1ll, and
there was some rale and
tubularity and friction on
the left side of the chest.
Temperature fell by lysis
between the 8th and the 9th
day. On the 26th day the
child was well and the
chest was clear.



TA3LE 6 (Contd.)

Age
ggse Name in ]i)laﬁleosfs Ch(,);ge_sé/fer()l Fever History
: yeara.
22 3.M. 5 7 102.3 ++ Cough for 7 days. On the
7th day child cyanosed and
10 117-2 - acutely 1ll. Scattered
rhonchi in chest, dulness
12 136.9 — and tubularity at left base.
Crisis on the 8th day. On
14 143-0 - the 12th day general condi-
tion much better, still some
dulness and riles le ft base.
On the 14th day general con-
dition good and no adventi-
tiae in chest.
23 D.McS. 4 8 111.5 ++ Eight days ago dro'wsy and
headache. On the 8th day
11 127.5 + child acutely ill. Physical
signs in chest indefinite
16 124.1 - but radiographic examinatior
revealed consolidation right
chest." On the 16th day
general condition very good,
no definite signs in chest.
24 A.G. 11 5 111.5 + Listless for 17 days, pain
in back 5 days ago. On the
6 93.1 + 5th day child moderately
ill, and R.M. tubular right
7 93.1 - side of chest and at left
base. On the 11th day
8 81.6 - general condition was im-
proving steadily, and on the
10 102.3 - 14th day he seemed very well
and there were no definite
11 114.3 - physical signs in chest.

12 108.5

14 102.3



50..
TABLE 6 (Contd.)

I Age
Case . ign ]?ay of Cholesterol . History
No. years illness mg.%
25 D.McD. 6 9 127.6 + Fever for 9 days. Radio-
graphic examination showed
11 131.0 - consolidation right lower
lohe. Crisis occurred on
13 131.0 - the 9th day. On the 1.6th
day the general condition
16 134.0 - was good and the chest was
clear.
26 J.H. 4 7 111.5 + Cough for 7 days. On the
5th day there was dulness
8 117.2 : and almost absent R.M.
Radiographic examination
9 131.0 : revealed consolidation
right base. On the 14th
10 124 .1 - day the child was very well
and there were no physical
12 120.6 signs in the chest.
13 126.5 -
14 124-1 -
27 M.C. 3 3 96.0 + Recurrent bronchitis.
Dyspnoea for 3 days. Some
6 111.5 + tubularity and slight dul-
ness of left side of chest.
8 111.5 + Radiographic examination
shows bronchiectasis L.base
10 111.5 - and consolidation right
middle lobe. Radiographic
13 136.9 - examination on the 16th day
showed the right lung to be
16 108.5 - clearing, and on this date
the general condition was
18 102.3 + improving. Fever recurred

from time to time in the
ensuing 2 months, conval-
escence being considerably
prolonged.



SU
TABLE 6 (Contd.)

Age
Case : Day of Cholesterol _
No. Name yler;rs illness mg.% Pever History
28 R.McC. 7 1 131.0 ++ Pever and praecordial pain
for 10 hours. Child acutely
2 114.3 + ill, dulness and rhonchi
left apex. Radiographic
3 136.9 + examination confirmed the
clinical findings. Tempera-
5 98.9 - ture fell by lysis and on
the 11th day the general
7 136.9 - condition was good, though
resolution was somewhat
11 143-9 — slow in this case.
29 A.D. 6 5 114.3 ++ Pain in chest 5 days ago.
On 5th day child moderately
7 120.6 - ill. Impaired note and rale
over right side of chest.
9 117-2 - Radiographic examination
revealed consolidation
11 114.3 — right chest. On the 14th
day the child's general
13 117.2 - condition was good and there
were no physical signs in
14 111.5 — the chest.
30 B.B. 8 3 98.9 +  Cough and dyspnoea for 2
days. Child acutely ill
4 111.3 + and impaired note right
apex. Radiographic examin-
7 96.0 — ation revealed consolidation
of right lung. On the 7th
9 111.5 — day the general condition
had improved considerably
10 98.9 - and on the 12th day child
was well and there were no
11 98.9 - physical signs in the chest.!
12 98.9 - |
31 JMcB. 2 8 131.0 ++ 111 for 8 days. Left side of
chest dull and tubular R.M
13 102.3 ++ present. Child acutely 1ll.

Temperature settled by lysis
between 25th and 28th day.
Child had a prolonged con-
valescence .



Case Name
No.

32 W. K
33 G.McF.

Age
in
.years

9

Day of
illness

10

10
11

TABLE 6 (Contd. )

Cholesterol
mg.%

111.5
131-0

131.0
13U0.0

Pever

521,

History

Cough for 8 days. Child
acutely i1ll and dyspnoeic.
Much rile over "both sides
of chest and dull over left
upper lobe. On the 10th
day general condition much
Letter though still a few
rales audible.

Had impaired note and tubul-
arity at left base. Temper-
ature fell by crisis on the
7th day and on the 11th day
child appeared to be making
a good recovery.



SUMMARY of TABLE 6b (Vide Chart 1).

Day of Illness.

Case No 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20 21 22
19 127.6 127.6 124.1 157.4 136.9
20 108.5 111.5 126.5 108.5 1143 131.0 157.4
21 111.5 105.7 111.5 128.0 133.9 131.0 126.5
22 102.3 117.2 136.9 143.0
23 111.5 127.5 124.1
24 111.5 93.1 93.1 81.6 102.3 114.3 108.5 102.3
25 127.6 131.0 131.0 134:.0
26 111.5 117.2 131.0 124.1 120.6 126.5 124.1
27 96.0 111.5 111.5 111.5 136.9 108.5 102.3
28 131.0 114.3 136.9 98.9 136.9 143.9
29 114.3 120.6 117.2 114.3 117.2 111.5
30 98.9 111.5 96.0 111.5 98.9 989 98.9
31 131.0 102.3
32 111.5 131.0
33 131.0 134.0
131.0 114.3 110.0 111.5 115.7 106.1 110.0 110.5 121.6 122.9 123.4 120.5 122.8 120.2 157.4 124.4 102.3 136.9 126.5

Average Cholesterol mg.%



35

S.T.

28

TABLE 7.

-53.

Recurrent pneumonia.

(a) Children under two years.

Day of (Cholesterol

illness

11

13
15
18
20
22
2k
27
28

38

11

15
18
22

mg.%.

81.6
90.1
87.3
87-3
78.7

6k.3
70.0

81.6
90.1
111.5
93.1

124.1

93.1

93.1
90.2

102.3

Fever

++

++

++

++

++

History

Pneumonia k& months ago.
Remained fairly well until
had two convulsions some
hours Before admission.
Moderately ill child, with
some r&lesat the Base of
Both lungs, But no definite
dulness. Radiographic exam-
ination revealed fluid and
consolidation right side.
On the 13th day child was
acutely i1ll and chest signs
were still present. On the
18th day child was still
acutely i1ll and X-ray examin-
ation showed fluid and con-
solidation right lung.
Crisis occurred on the 19th
day. Thereafter she improv-
ed steadily and was in good
general condition on the 28th
and 38th days.

Pneumonia 8 weeks ago.

Cough for 11 days. On the
11th day child moderately
ill, and some rale*over Both
sides of chest. Fever ceased
on the 5th day. Radiographic
examination showed consolida-
tion of Both lungs. On the
22nd day her general condi-
tion was good and the chest
was clear.



54-
TA3L3 7 (Contd. )

Age
Case  Name ign Day of (Cholesterol Pever

No. weeks illness mg.?i History
36 J.M. 30 8 85-0 ++ Pneumonia 20 weeks ago,
cough for 8 days. On the
10 93-1 + 8th day impaired note R.'sicte
and radiographic examina-
12 53.0 + tion shov/ed consolidation
right side. On the 15th
15 75-9 ++ day child was still acutely
ill, dulness on the right
17 75.9 - side persisted. On the 19th
day child was very well.
19 111.5
37 A. K. 78 8 81.6 ++ Pneumonia 35 weeks ago.
Cough for 8 days. Moderate-
10 78.7 + ly 111, R.M. harsh and some
rales right side. On the
12 87.3 , 11th day child seemed much
"better but fever returned
14 98.9 - on the 26th day and lasted
10 days. Child was dis-
charged 4 weeks later.
38 T.M. 36 5 98.9 ++ Pneumonia 6 weeks ago.
Made good recovery after
7 93.0 + 2 weeks and remained well
until 5 days ago. X-ray
8 93.1 + examination on the 5th
day showed consolidation
12 89-9 - right lung. Convalescence

was somewhat slow, hut

child was very well 2
months later.



3UMMARY of TABLE 7a (Vide Chart 1).

Day of Illness.

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
90.1 87.3 87.3 78.7 64.3 70.0 81.6 90.1
93.1 93.1 90.2 102.3
85.0 93.1 53.0 75.9 75.9 111.5
81.6 78.7 87.3 98.9
98.9 93.1 93.1 98.9
98.9 93.1 87.4 85.9 90.2 79.7 87.3 98.9 82.5 75.9 77.2 111.5 170.0 91.9 90.1

Average Cholesterol mg. %.



Case

Name
No.
39 D.L.
40 S.R.
M M.R
42 U.K.

(b) Children over two years.

Age
in
years

TABLE 7.

Recurrent pneumonia.

Day of
illness

11

13

ik

10

12

14
16

7

33

Cholesterol
mg. %

70.0

96.0

90.1
102.3
102.3
117-2

87-3
90.1

98.9
96.0
96.0

93.1

105.7
131.0

98.9
114.8

Fever

5S.

History

Pneumonia 2 years ago.
Eyes swollen for 4 days.
Child not acutely ill, no
definite oedema. Urine
clear. Dulness and high
pitched R.M. on left side.
Radiographic examination
shows consolidation left
lung and early consolida-
tion right lung. Crisis
occurred on the 10th day.
On the 14th day child was
very well.

Pneumonia 10 months ago.
Cough and vomiting for a
week. Child not acutely
ill. Dulness and R.M.
tubular on left side of
chest. On the 14th day
the general condition was
good but dulness and tubu-
lar in left side of chest
persisted.

Pneumonia 6 months ago.
Cough and rapid breathing
for 4 days. Child moder-
ately i1ll and moist rales
all over both sides of
chest. Condition better
on the 7th day, rales still
audible. On the 33rd day
was very well, chest clear,
readmitted to hospital for
tonsillectomy.

Pneumonia 3 years ago.
Cough for 8 days. Dulness
and ralesright base. On
the 14th day child was very
well and chest almost clear



56-
TABLE 7 (Contd.)
Age

Kame in Day of Cholesterol Pever
Illness mg.#

Case

Histor
No. y

Years

43 M.B. 5 6 102.3 + Pneumonia ki years ago.
Pever and dyspnoea for 6
10 136.9 - days. RSlesat "bases. On
the 10th day the child was
well and the chest practi-
cally clear.

kk C.T. 6 9 122+ 1 —  Pneumonia 4 years ago and

again 3 years ago. Heavy

10 111+.3 - breathing and fever
noticed 9 days ago. X-ray

12 122+.1 - examination showed con-
solidation right upper
lobe, chronic consolidation
left base. On the 12th day
child was very well and
there were no physical
signs in the chest.

45 P.M. 7 8 111.5 + Pneumonia 3 years ago.

Il for 8 days. On the

9 112+.3 + 8th day was acutely ill, had
tubular P.M., and much

11 105.7 - rale. On tire 11th day
child much better and on
the 12th was dismissed to
the country.

U6 M.E. 11 1 127-6 ++ Pneumonia K years ago.

Acutely ill and delirious.

2 127-6 ++ Dulness all over right side
of chest and much fine rale.

k 122+.1 ++ Radiographic examination
showed consolidation right

5 131+.0 ++ lung. Crisis on the 6th
day. On the 7th day was

7 13U0.0 — much better, much rhonchus
and frequent loose cough.
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Case
No.

47

48

49

Name

P.C.

H.C.

TABLE 8.

57-

Fatal cases uncomplicated by empyema.

Age
in
weeks

21

19

21

Date

15-1.36
16.1.36
17-1-36

18.1.36

2.1.36
3-1.36
4-1.36
7.1.36
8.1.36
10.1.36
11.1.36
li+.1.36

16.1.36

12.4*37

19.4.37

Cholesterol Temper-
ature .

mg.%

93.1
93.1

111.5
Died

98.9
105-7
108.5

98.9
111.5
124.1
120.7
117-2

Died

114.3
Died

102.4
102.0

103-0

101.6
99.6
99-8

102.0

103.4

102.0

100.8
100.8

102.4

History - Cough for
one week.

Exam.- Typical mongol.
Dyspnoea and abundant
rhonchi and rales all
over chest.
Post-mortem report -

broncho-pneumonia

History - Vomiting for
K weeks, cough for 5
days.

Exam. - Acutely ill,
dulness and moist rales
on left side.
Post-mortem report -
Fine type of broncho-
pneumonia. Pneumococci
and streptococci ob-
tained from bronchial
exudate."

History - Vomiting,
cough and fever began
12 days ago. Marked
oedema of legs on
12.it.57.

Post-mortem report -
'Broncho-pneumonia,
acute otitis media,
toxaemia, extensive
consolidation both
lobes."



58:
TABLE 8 (Contd.)

Age }
Case Name in Date Ch(;};_si%ter()l aTtelinr%e.r
No. weeks
50 M.M. 26 19.12.35 108.6 10U.U History - Fever and dys-
pnoea for 1 week.
22.12.35 Died Exam.- Acutely ill, and
abundant rales all over
right side.
Diagnosed -'broncho-
pneumonia" No P.M.
51 C.C. 30 19.3.36 52.9 105.0 History - Cough for 2
months. Convulsions
20.3.36 Died began days ago. Fine

rales at right base.
Post-mortem report -
Diffuse broncho-pneumonia
in both lungs."



59.

TABLE 9.

Estimations obtained on blood
obtained immediately
after death.

Age holesterol

Iiase Name in Date ¢ (;ng/s\bero Post-mortem reports

0. weeks '

52 P.G. 2 6.4.36 108.5 Broncho-pneumonic
consolidation, chiefly
both lower lobes.

53 M.B. 9 29.12.35 93.1 Extensive broncho-

pneumonia consolida-
tion both sides.



Case
No.

36

ho

Day of Cholesterol

illness

10
12
15
17
19

13
15
17

10
12

11+
16

11

13

mg.

85-0
93.1
53.0
75-9
75-9

111.5

93.1
105.7
117-2
I111.5

108.5

87.
90.

98.
96.

96.

81 .
81 .
93.

105.

TABLE 10.

(Vide chart 95)

W.B.C.

11+,000
10,000
17 ,000
11+,000

10,000

10,700
28,800
28,000
15,000

8,600

10,000
10,300
8,1+00

10,800

11+,000
9,200
8,800
12,800

Case
Wo.

30

59

37

Day of
illness

11

H

10
12
15
17
20
22

21+

10
12

11+

Cholesterol
mg.%

111.5
96.0
I11.5
98.9

81.6
93-1
96.0
87.3
87.3
93.1
81.6
75-9

93.1

81.6
78.7
87.3
98.9

60.

W.B.C.

15,000
20,000
25,000

21,200

26,000
21+, 200
18,600
21,600
19,000
19,800
12,000
33,000

20,000

13,800

13,200
11 ,1+00



Case
No.

62

31+

Day of
illness

11
12
Ik
16
18
20
23
26
28
30

32

11

13
15
18
20
22
2k

27
28
38

TASLB 10 (Contd.)

Cholesterol
mg.%

98.9
105.7
111.5

70.0

6k.3

87.3

75-9

87.3

85-0

87.3

98.9

75.9

70.0

81.6
90.1
87-3
87.3
78.7
61+.3
70.0
81 .6

90.1

111.5

93.1
121+. 1

W.B.C.

18,200
10,000
314,200
10,000
33,000
28,000
32,000
17,000
12,000
21,800
20,600
26,000

32,000

25,000
32,000
31,000
21+,000
27,000
11+,600
13,200

10,000

Case
No.

21

39

29

56

Day of
illness

12
16
22

-

11
13

11+

11

13

11+

Cholesterol
mg.fo

I111.5
105.7
I111.5
128.0
133-9
131.0

126.5

70.0

96.0

90.1
102.3

102.3
117.2

111+.3
120.6

117.2

111+.3
117.2

I11.5

75-9
70.0

87.3

W.B.C.

39,600

22,600

11+, 500
10,200
6,500

18,000
21,600
19,000
10,000

7,000

9,000

20,000
13,000
8, 1+00
7,000

7 ,1+00

31,000
23,000

33,600
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TABLE 10 (Contd.)

Case Day of Cholesterol

No. illness mg.p W.B.C.
19 5 127.6 243,700
10 127.6 23,000
12 12U-1 16,800
15 157.U -
17 - 30,000
238 120.7 15,000
TABLE 11 .

Showing the absence of any correlation

Letween the hlodd cholesterol and the

percentage ox' expected oody weight in
twelve infants.

Case Cholesterol Percentage of

No. rag.% expected weight.
13 132+.0 71
12 122+. 1 68
11 112+.3 86
2+ 102.3 98
3 98.9 61
55 96.0 89
35 93.1 66
247 93.1 57
1 93.1 80
2 93.1 82+
10 90.2 90

32+ 81.6 92+



56

57

TA3LE 12a.

Empyema (following first attack of pneumonia).

Name Age

R.D.

C.R. 40 wks.

V.L. 2 yrs.

HMcN 2 yrs.

25 wks.

Day of
illness

12

15
21

10

11

17

19

11
12

Cholesterol Fever

mg. %

102.3
85-0

Died

96.0
93-1
93.1
96.0

105.7
Died

75-9
70.0

87.3
Died

111.5
114.3
120.7
114.3
114.3

98.9

111.5 .

104.

102.

105.
104.
104.
103.

103.

102.
102.

103.

100.
99.
99.
99.

101

99.
99.

.0

6
8

History - Cough,
dyspnoea for

fev

Post-mortem report
empyema and right diffuse
mbroncho-pneumonia.
mbroncho-pneumonia le ft
lower lobe'"

er and

12 days.

“"Right

Patchy

History - Cough began 7

days ago.
on the 7th day.

i1l

Child ac

utely
Chest

explored on the 8th day
but no pus obtained.
General condition became
gradually worse.
Post-mortem report
Diffuse broncho-pneumonia,
purulent pleural exudate

on left

History

side."

- Cough,

vomiting

and diarrhoea 6 days ago.

Child acutely

i1l

mission.
Post-mortem report

"Double
broncho

suppurative

-pneumonia,

on ad-

le ft

pleura contains pus!-

History

tonsillitis

media.
tonsils

- 4 weeks ago

and oti

2 weeks ago
inflamed, b

child not acutely i
Radiographic examination
of chest showed only some
pleural thickening at

left base.
child became acutely

4 days

tis

ut
11.

ago
111

with swinging temperature

and left

dull.

side of chest

On the 8th day
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TABLE 12a (Contd.)

Case Name Age Day of Cholesterol Fever

No. illness mg.fo
8t7d 14 105-7 99.2 of this acute illness
( ) 240 c.c. of pus removed
from left side. On the
15th day child was trans-
ferred to the surgical
side for rih resection.
58 E.McA. 32 wks. 9 143-7 103.0 History - Good health
until 9 days ago. Child
13 pied - acutely i1ll on admission.
Chest was explored twice
and pus obtained.
Post-mortem report -
‘Night pneumo-thorax,
right lung is the seat of
diffuse broncho-pneumonia.
Left lung normal apart
from basal congestion."
59 ILA. 4 yrs. 4 History - A "cold" for 11
days, cough for 4 days.
6 81.6 103.0 Child acutely ill and
radiographic examination
8 93.1 102.4 o¢ chgestpshows fluid and
9 98.9 101.2 consolidation of right
lung. Chest explored on
10 96.0 1o1.8 10th day and pus obtained.
. 12 87.3 100.4 Chest explored on 14th,
= 16th and 21st days.
14 96.0 99.8 Transferred to surgical
15 87 .3 99 o side on the 24th day, for
rib resection. On the
16 85.0 100.0 46th and 49th days the
17 931 child's condition was im-
) proving considerably and
19 81.6 100.0 there was practically no
21 75.9 99 g discharge from the wound.
23 93.1 99.2
31 93.1 -
44 105.7 -

49 105.7
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TA3L3 12a (Contd.)

Case Day of Cholesterol
No. Name Age dlness mg. % Never

60 J.R. 11 yrs. 2k 96.0 99.8 History - Pneumonia 3
weeks ago, followed '"by
30 87.3 99.0 empyema and rih resection.
On the 22+th day discharge
37 93-1 99.8 from the wound was dimin-

ishing and on the 37th
day the wound was healing
and child's condition was
improving.



TAALE 121).

66.

Empyema (following second attack of pneumonia.)

Case

No. Name Age

61 J.S. 1 yr. 5

10
11

62 JJH. 7 yrs. 4

11
12
14
16
18
20
23
26
28
30
32

Day of Cholesterol

illness rag.%

108.5
108.5
124.1

114.3

98.9
105.7
111.5

70.0

64.3

87.3

75-9

87.3

85.0

87.3

98.9

75.9
70.0

Fever

+e

History - pneumonia 14
months ago. Acutely 1ll
and dyspnoeic for 5 days.
Chest explored on 5th day
and 30 c.c. pus removed.
Child made a rapid recov-
ery after this and no
further exploration was
necessary.

History - Pneumonia 5 .vrs.
ago. 4 days ago pain in
chest and cough. Examin-
ation on the 5th day -
child acutely i1ll, left
side of chest dull and
much rale audible over all
areas. On the 18th day
general condition much
better, dull lower half
of left side of chest,
R.M. tubular. On 28th
day improving slowly. On
30th day temp, and pulse
persistently high..-'Child
vehy ill. Sib resection
performed on the 33rd day.
Child eventually made
good recovery.



Case
No.

63

64

65

Nam*

J.C.

M.C.

Age
(yrs)

9

Day of
illness

14

20

21

15

17

18

19

20

21

26

28

32

34

42

Pneumonia complicatad by nephritis.

Cholesterol

mg*#

93.

140.

105.

120.

120.

127.

124.

134.

124.

127.

124.

1

7

1

TABLE 15.

Fever

99.0

100.0

102.0

Oedema

+

Urine

Blood &

casts

Blood L

Casts

Tr. alb.
No bleed.

Tr. alb.
No blood.

Casts &

P..9 PO.

Casts &

B.B.C

Casts &

R.B.C
R.B.C

Clear

Alb.
UASvVS

Sc

67-

History - Oedema for 8 days.
Sxara. - Dulness over lower
half of right side of chest
where R.M. tubular. High
fever until 7th day of ill-
ness .

History - 111 for 15 days.
gaga. - Child acutely ill
cyanosed and dyspnocie,
evidence of cardiac failure.
Impaired note right side of
chest where R.M. tubular.
On the 20th day, condition
was improving slowly. On
the 25th day X-ray exam,
showed chronic consolidation
behind heart. On the 29th
day, the gena-al condition
was moderately good and on
the 46th day she was dis-
charged "well."

History - Illness began 4
<fay8 ago with sore throat
and praecordial pain. On
the 4th day, acutely ill,
face puffy though no defin-
ite oedema. Signs of
pneumonia beeame evident

on the 7th day. The child
made a good recovery.



TABLE 13 (Contd.)

Case Day of Cholesterol
No. Name Age illness mg.Ji Fever Oedema U~ ine
(yrs)
66 M.L. 8 8 96.0 100.4 blood ++
67 R.B. 2 21 189.0 100.0 ++ No blood
IAlb. ++
56 136.9 ++ 1
63 150.6 + Alb. +
70 127.6 - + Alb. +
No R.B.C.
pr casts.
119 150.6 - + Alb. =
No R.B.C.
154 98.9 + Haze alb.

only.

68.

History - Pneumonia 4 weeks
ego; appeared to recover
after 2 weeks. 8 days ago
general condition became
much worse. 2 days ago

500 c.c. of pus removed
from chest.

Oedema for 3
weeks. Has frequent cough,
R.M. tubular over scapular
region; rdles and rhonchi
over all areas. N.P.N. s
28.7 mg.§. In 10th week
placed on salt-free diet.
In 17th week, general con-
dition good. Chest clear.

History -



69.

Pneumonia with .jaundice.

Day of CTholesterol

Case Name Age  Thess mg. o ever
No. tyrso
68 J.S. 3 5 171 .2 + History - Third attack of
pneumonia. Radiographic
7 154-0 : examination shows consolida-
tion right side. Urine con-
8 154.0 , tains bile++and the V.d.Bergh
is direct - Diphasic; indir-
9 157.4 - ect 8.0 units. On the 8th
day the jaundice was fading
and on the 9th day child was
dismissed to country branch.
® DC. \2 3 81.6 ++ History - Increasing jaun-
52 dice since 1/12 of age.
4 Died Blood normal. Urine contains

bile ++. Stools pale. Van
den Bergh - direct biphasic;
indirect 20 units. ”
Post-mortem report - Broncho-
pneumonia both lungs, extens-
ive consolidation both lower
lobes. Liver enlarged but
no cirrhosis."
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Discussion.

Rich(19) hag pointed out that jaundice is sometimes
observed in acute infections, and that it occurs more often in
pneumonia than in other acute febrile diseases. He found
definite evidence of hepatic damage in pneumonia, and he believes
that anoxemia is an important factor in its causation.

The association of hypocholesterolemia and liver damage
is recognised by many workers, but it is impossible to decide to
what extent the anoxemia, and the alleged liver damage, are
related to the cholesterol variations in pneumonia. It will be
seen later that the cholesterol values in other infective processes
do not differ markedly from those in pneumonia.

Temperature, toxaemia, leucocytosis, together with other
factors already indicated, do not appear to have any direct in-
fluence on the blood cholesterol. It is obvious from the results
in this series that a short acute illness like pneumonia, even
when accompanied by severe toxaemia, produces only a feeble and
often evanescent hypocholesterolemia. On the other hand prolonga-
tion of fever and toxaemia by an empyema, is frequently accompan-
ied by a definite lowering of the cholesterol, and a slow rise
during the period of recovery, without any tendency to hyper-
cholesterolemia. Kipp(') has indicated that the cholesterol is
utilized in proportion to the severity of the disease. The
results of the present investigation suggest, rather, that it is
utilized in proportion to the duration of the illness. The low

cholesterol values found in successive pneumonias and the fact
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that they are proportionate, in many cases, to the interval
"between the attacks, suggest that repeated infection may act in
the same way as a prolonged infection.

It might "be suggested that young children are unable to
produce sufficient cholesterol to deal with a prolonged or recur-
rent infection and that.ﬂesitore becomes exhausted after a few weeks
of fever. This suggestion is in accordance with the findings of
Simoninl(,h)who concluded that long standing malnutrition, emaciation
and infection exhaust the cholesterol producing organs, and the
reticulo-endothelial system.

The role of cholesterol in immunity has been stressed
by some workers, but if one accepts the suggestion that immunity
increases proportionately with the increased cholesterol values
it is difficult to explain why children displaying the nephrotic
syndrome should be so susceptible to pneumococcal infection. It
has clearly been shown (vide page33) that there is no correlation

between the increased cholesterol values and the progress of

convalescence.
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Summary.

1. Children of hoth age groups suffering from a first attack
of pneumonia, showed a slight diminution during the acute
stage, and an increase of the "blood cholesterol during

the convalescent period.

2. Children of "both age groups with recurrent pneumonia displayed
low values throughout the illness, and did not exhibit the
marked rise of the blood cholesterol seen in many cases

with their first attack.

3. The lowest values in pneumonia were found in children under

one year.

k- A marked cholesterol increase was not necessarily associated
with a rapid convalescence, and a fatal issue was not

always preceded by hypocholesterolemia.

5. Prolonged infection produced a much more marked diminution

of the blood cholesterol, than a short acute illness.

6. There was no correlation between the blood cholesterol
and the state of nutrition, the diet, the temperature or

the degree of leucocytosis.
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B. TUBERCULOSIS.

Eichelberger and McClusky(l), also Spoujitch and Boritch(z)
found that the blood cholesterol values were an index of the
degree of resistance of the patient. King and Bruger” found
that hypercholesterolemia is unusual in tuberculosis without
amyloid disease and that hypocholesterolemia oredicts any early
fatal termination. Varone found a definite correlation between
the blood cholesterol and the powers of resistance of children to
tuberculosis. He observed hypocholesterolemia in the cachetic
forms, in meningitis and miliary tuberculosis. Gottlieb and
Goldbloom(s) found increased values in tuberculous meningitis.
Baylac and Sendrail(6) found that the blood cholesterol was
increased in children who were sensitive to the intradermal
tuberculin test, and their figures, for the younger children at
least, are convincing. In the older children, however, the dif-
ference in the cholesterol values of the reactors and the non-
reactors is much less apparent. The results of these authors
show a diminishing disparity between the values of these two
groups of children, coincidently with their increasing ages (vide
Table 15).

Personal observations.

This group comprises twenty five children with active
tuberculosis. The controls consist of the group of normal
children referred to on page 21. Their tuberculin reactions
were not tested, and they appeared to be in good health.

The blood cholesterol in all but two patients, with

tuberculosis, was within normal limits. On examining the figures



TABLE 15 (after Baylac and Sendrail”))

Age Cholesterol mg.Jo
Ivlantoux
to
100
176
to 1 yr -
yrs
yrs.

yrs.



more closely one noted a resemblance to the results of Baylac and
Sendrail (vide Tahle 15), who found higher values in children
with tubercle. This difference, however, between the values of
the healthy and tuberculous children in the present series is
slight (vide chart 8 )e

In children with tuberculosis the highest values were
found between two and five years of age, apart from this the
figures for the other age groups differ little from one another,
and are practically the same as for healthy children between the
ages of ten and twelve years (vide Tables 16 and 2).- It is
interesting to note similar results in Baylac and Sendrail's series
for the gradual rise of the cholesterol values coincidently with
the increasing ages of the children shown in the non-reactors,

is not seen in the children reacting to the Mantoux test.

TABLE 16.*

Age Group Cholesterol OfNélgnsbeesr
me.9b(Av.1
Under 2 yrs. 113-3 5
2-5 yrs. 121.1+ 6
6-9 yrs. 116.5 5
10-12 yrs. 112+.0 9
Total: 25

* For values of individual cases vide Table 17-



Chart 8.

TW ftN

Hefli.ruj



Case
No.

70

71

72

73

74

75
76

77
78

79

80

8l

82 *

TABLE 17. 76.

The blood, cholesterol in 25 children with tuberculosis.

Cholesterol

Name mg.% Diagnosis Remarks

(a) Dnder two ye:ars.

P.M. 111.5 Miliary Tb. Blood obtained a few hours
before death.

J.C. 111.5 M iliary Tb. Blood obtained just after
death.

M.C. 117.2 Multiple Tb.abscesses. Acutely ill. Eventually
made a good recovery.

J.F. 120.7 Pulm. Tb. Moderately advanced case.
Dismissed irregularly.

E.McG. 105.7 Pulm. Tb. Acutely ill. X-ray =
"gross infiltration of

Av 113-3 both lungs.

(b) IWo to five years.

E.M. 111.5 Pulm. Tb. Acutely ill. Died.

N.S. 180.5 Tb. meningitis. Acutely ill. Died.

H.H. 124.1 Miliary Tb. Acutely 1l11. Died.

R.S. 98 .9 Tuberculides. General condition moderate-
ly good. Afebrile.

M.McG. 102.3 Pleur. effusion. General condition fair.
X-ray = "Consol, left apex"
Made good recovery.

W.B. 111.5 Pulm. Tb. General condition moderate-
ly good. Afebrile. X-ray

Av. 121 4 = "Fibrosis right lung.

(¢c) Six to nine years.

J.C. 117.2 Pulm. Tb. General condition moderate-
ly good. Afebrile. X-ray
shows scattered mottling
of lungs. Dismissed "im-
proved."

R.Y. 131.0 M iliary Tb. Acutely 111. Died.



Case Name

Table

Cholesterol . .
Diagnosis

No mg.%

83 L.D. 1C5.7 Abd. Tb.

84 J.H. 111+.3 Pulm. Tb.

g5 C.M. 111+.3 Pulm. Tb.
Av. 116.5

86

&7
88

&9

90

91

92

93

9U

(a) Ten to twelve years.

W.B.

F.D.

H.B.

J.M.

WA.

J.B.

M.G.

M.H.

I.B.

124.1 Pleur. effusion.
81 .5 Tb. meningitis.
120.6 Pulm. Tb.

111.5 Pulm. Tb.

131+.0 Pleur. effusion.
108.5 Abdomin. Tb.
120.7 Abdomin. Tb.
111.5 Pulm. Tb.

111+.3 Pleur. effusion

114.0

17 (Contd.)

77.

Remarks

moderate-
Abdomen distended.

Intermittent fever,
ly ill.

ill. Afebrile.
"improved."

Not acutely
Disr.issea

A febrile. Not acutely 1ill.

General condition fair.
A febrile. .Good recovery.

Acutely 1ll1. Died.

Moderately advanced adult
type. Transferred to sanator-
ium. e

General condition fair.
A febrile. DismissedVeil.'

General condition fair.
A febrile. Good recovery.

Advanced case. General con-

dition poor.

General condition
mesenteric glands.

good. Calc,

General condition fair.
A febrile. Ghon's focus.
Not acutely 1ll1. Afebrile.
Good recovery.



The results of these authors, together with those of the
present series, suggest that tuberculosis raises the blood chol-
esterol in younger children, but produces little change in the
cholesterol values of older children.

It was thought that the type of tuberculosis affecting
the younger subjects might explain these slightly higher values.
The children were therefore classified according to the type of
tuberculosis (vide Table 18), but there was no significant differ-
ence in the mean values for pulmonary, abdominal, or miliary
tuberculosis. There were only two cases of tuberculous meningitis

and the blood cholesterol was high in one and low in the other.

With the exception of these two cases, however, the blood cholesterol,

was unaffected by the type of tuberculosis.

There did not appear to be any correlation between the
degree of toxaemia and the cholesterol values in this series,
twenty three out of twenty five results being within normal lim its.
The figures for the four cases of miliary tubercle for example
were almost identical with the figures for the four cases of
pleurisy that made good recoveries. The absence of any marked
disturbance of the cholesterol values is probably associated with
the fact that neither gross emaciation, nor protracted fever, was
found in any of these cases.

Briefly one may state that tuberculogis fanhdied te eause a

it increase of the blood cholesterol i the younger ehildren.,

the exception of tuberculous meningitis, the cholesterol was

fected by the location of the disease.



TABLE 18.

PULMONARY TUBERCULOSIS

Case Age
Io. yler;rs
73 1
7k 1
73 2
80 k
81 6
81+ 7
85 8
88 10
89 10
93 11
Av.

Cholesterol

mgUo

120.7
105.7
111.5
111.5
117-2
111+.3
111+.3
120.6
111.5
I11.5
113.8

ABDOMINAL TUBERCULOSIS

83 6
91 10
92 11
ILv.
MULTIJPLE Tb .

11

105.7
108.5

120.7
111.6

ABSCESSES
117.2

L'ILIARY TUBERCULOSIS

Case Aigr? Cholesterol
No. years mg.%
70 12 111.5

2

71 15 111.5
77 3 121+ 1
82 5 131.0
Av. 119.5

PLEURAL EFFUSION

79 H 102.3
80 10 121+. 1
90 10 131+.0
91+ 12 111+.3

Av. 118.6

TUBERCULOUS MENINGITIS

76 3 180.5
87 10 81.6
Av. 131.0
TUBERC3ULIDES.
78 3 98.9



80.
Summary of Mean values

in Table 18.
No. of Choles:[\erol Type of Tuberculosis
cases mg."o
10 113-8 Pulmonary tuberculosis.
k 118.6 Pulmonary tuberculosis

(pleural effusion).

2 131.0 Tuberculous meningitis.
3 111.6 Abdominal tuberculosis.
1 117.2 Multiple tuberculous
abscesses.
k 119.5 Miliary tuberculosis.
1 98.9 Tuberculides.
Total 25 -

C. GASTRO-BNTERITIS.

Schally”” found the hlood cholesterol unchanged in
enteritis of the small intestine, but he noted marked hypocholes-
terolemia in ulcerative colitis. Galdo(®" observed diminished
values in gastro-enteritis in children.

In the present investigation somewhat low values were
noted in seven out of ten cases, and hypercholesterolemia was not
observed in any subject. The lowest values were found in Case
No. 95 (vide Table 19)- Determinations were made on this baby
over a period of seventeen days; the initial value was 78.9 Wg-%

the cholesterol gradually increased to 111.5 mg.?0, but soon
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fell again to 93-1 mg.Jo, and finally to 81.6 mg.%. This child
did not respond well to treatment, and had intermittent vomiting
during practically the whole period of observation, convalescence
was very slow, but the child eventually made a good recovery.
Unfortunately the cholesterol was not estimated after the child
had recovered completely, but the diminished values throughout
this somewhat protracted illness are interesting in view of the
low results found in other cases of prolonged infection (vide
page L\0).

In Case No. 96 the initial value was within normal limits,
but convalescence had already begun when this estimation was made.
Soon afterwards, however, an upper respiratory infection became
evident, and the blood cholesterol fell from 120.6 mg.% to 102.3
mg.%, and during the period of recovery from this infection it
gradually increased to 122+ 1 mg.%.

In Nos. 97, 98, 99 and 100 the initial values were
between 96.0 mg.% and 98.9 mg.%, and in every case the cholesterol
rose to over 100 mg.% after cessation of the diarrhoea. No. 101
has a cholesterol value of 131.0 mg.% twenty four hours before
death. The remaining cases had values of 117*2 mg.%, 98.9 mg.%
and 102.3 mg.%, respectively, and they all made good recoveries.

One concludes therefore that gastro-enteritis is frequently

associated with a diminution of the blood cholesterol.



Case
No.

95

96

97

98

Name

J.S.

B.McC

R.G.

Age

11
52

22
52

11
52

Gastro-enteritis

Date

10.5.37
13.5.37
15.5.37
17.5.37
19.5.37
21.5.37

21+.5.37

29.9.36

7.10.36
12+.10.36
17.10.36

20.10.36

11+.10.36
17.10.36

3.11.36

25.7.36

31.7.36

TABLE 19.

Cholesterol
mg. %

78.9

98.9

105.7
93.1

98.9
81.6

81.6

120.6

117.2

96.0

127-5
Died

98.9

102.3

82.

and Dysentery.

History.

Diarrhoea and vomiting for
3 weeks. On 7-5-37 temp.
102.1+. Afebrile after
8.5.37. Convalescence
extremely slow. Intermit-
tent vomiting until 21.5-37-
Did not gain any weight
during the period of obser-
vation. Examination of
heart, lungs, abdomen and
nervous system persistently
negative. Eventually made
a good recovery.

Diarrhoea and vomiting 12
days ago. Cough for 2+ wks.
General condition much im-
proved today (29.9.36).
Chest nil. Gaining weight.
Irreg. fever from 30.9-3§ to
15.10.36, rhonchi and rales
audible in chest during
this period. On 20.10.36 -
afebrile, chest clear.

Diarrhoea and vomiting for
7 days. Condition gradual-
ly improved and he was dis-
missed on 17-10.36. Re-
admitted 2 days later with
diarrhoea, his condition
gradually became worse.

Vomiting and severe diar-
rhoea 3 days ago. B. dys-
enteriae (flexner) isolated
from stools. On 31.7.36
child was much better and
stools were normal.



99 I.E.
100 T.D.
101 A.D.
102 D.W.
103 L.C.
101+ J.M.

Age

22
52

21
52

Ik
52

+8
52

83.

TABLE 19 (Contd.)

Date

21+.7.36
31.7.36

21+.7.36

31.7.36

29.9.36

30.9.36

12.5.36

11.8.37

1.10.36

Cholesterol
mg.jS

98.9

111.5

96.0

108.5

131.0

Died

117.2

98.9

102.3

History

Vomiting for 6 days, slight
diarrhoea.on 31.7-36 general
condition very good taking
feeds well.

Vomiting and diarrhoea for

6 days. Temp. 101.0 on
23.7.36, thereafter afebrile.
On 31.7.36 child very well.

Recurrent diarrhoea and vom-
iting. Acutely ill. No

fever. Emaciated and de-
hydrated.
Recurrent vomiting. Diarrhoea

for a month. Marantic child.
Made good recovery.

Vomiting and diarrhoea 5 days
ago for 3 days. Afebrile,
general condition improving,
still on very small feed,

but made good recovery.

Recurrent diarrhoea. Child
is i1ll, undernourished.
Made good recovery.



D. BRONCHITIS.

There are four cases in the group and the results are
indicated in Table 20. No. 105 gave a history of vomiting and
cough for 3 weeks; he was acutely 11l and the blood cholesterol
remained below 100 mg.% until two days after the cessation of
fever. During the convalescent period it rose to 131.0 mg.% and
finally fell to 102.3 mg.%. Me made a good recovery. No. 106
had had bronchitis 2 months previously. The blood cholesterol was
75.9 mg%0 in the acute stage, and it gradjxally increased during
the period of recovery to 117*2 mg.%. In the remaining two
subjects single estimations were made and the values were 105.7
mg.% and 102.3 mg.% respectively.

The low values in the first two cases (Nos. 105 and 106) may
have been associated with the somewhat prolonged respiratory

infection which occurred prior to the child's admission to hospital.

E. TONSILLITIS.

Determinations have been made on four subjects with tonsil-
litis (vide Table 21). The cholesterol remained below 100 mg.%
during the whole period of observation in No. 110. This child
gave a long history of listlessness and anorexia. Fever followed
tonsillectomy and lasted about ten days. It is possible that the
long period of ill health in this case may have been related to
the low cholesterol values.

In No. 109 the cholesterol fell below 100 mg.% on only

one occasion. This child was acutely ill, but only for a short

period.
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Single estimations were made in the remaining two cases
and their cholesterol values were 102.3 mg.I* and 108.5% respect-

ively. Both patients were moderately ill.

P. SEPTICAEMIA.

There are only three cases in this group. The determina-
tions were made twenty four hours "before death in two subjects
and a few hours before death in the third. The cholesterol
figures were, 120.6 mg.%, 105.7 mg.% and 90,7 mg.fo respectively.
These results would appear to demonstrate that the blood chol-

esterol is of little prognostic value, in septicaemia. One cannot,

however, draw any conclusions from this small series of cases.

Summary and Conclusions.

The results in tuberculosis, gastro-enteritis, bronchitis
and tonsillitis are in agreement with the findings in pneumonia
that prolonged infection produces hypocholesterolemia, and that
a short acute illness causes only a slight and often evanescent
diminution of the blood cholesterol.

The findings indicate that the blood cholesterol is of

little prognostic value in acute infections.



TABLE 20.

86
Bronchitis.
Case  Name  Age Date Cholesterol History
0
No. mg.%
105 L1R. 16 2.1 .36 98.9 Vomiting and cough for 8§
52 weeks. Rhonchi in chest.
3-1.36 93.1 Irregular fever from 23-1-35
to 6.1.36. Intermittent
4.1.36 93-1 vomiting until 13.1.36
thereafter gained weight
6.1.36 98.9 steadily.
Dismissed 19-1.36 "well".
7.1.36 98.9
8.1.36 111.5
9.1.36 98.9
10.1.36 131.0
11.1.36 124-1
14.1.36 108.1
15-1.36 102.3
106 J.S. 11 yrs. 5-5.37 75-9 Nephritis 4 years ago.
Bronchitis 2 months ago.
7.5.37 93.1 Vomiting and headache for
past 3 days. Temp. 102.6.
10.5.37 98.9 Severe widespread bronchitis,
Temp. 99.0 on 7*5-37 there-
13.5.37 117.2 after afebrile. On 13.5-37
general condition much im-
proved, chest clear.
Dismissed home.on 13.5.37-
107 J.H. 2 yrs 28.7.36 105.7 Persistent cough and fever
for 12 weeks. Nov/ afebrile.
Made good recovery.
108 T.McH. 6 yrs 28.1.37 102.3 Illness began 8 days ago

with sore throat. Now
afebrile, still some rales
in chest. Made good recov-
ery.
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Tonsillitis.

Case  Name Age Date ChOIGS,t.eIOI history
No. mg.}
109 E.S. 4 7-1.36 117.2 Convulsion 2 days ago, there-
after drowsy. Tonsils ++
8.1.36 120.7 red. Acutely ill. Temp.101.6
on 7.1.36 and gradually fell
9-1.36 111.5 to normal. Afebrile after
10.1.36. General condition
10.1.36 102.3 gradually improved and he
was dismissed to country
11.1.36 98.9 branch on 17.1.36.
1U.1-36 105.7
15-1 .36 105.7
16.1.36 111.5
110 AMcC 18.2.36 96.0 Listlessness and anorexia for
6 months. Tonsillectomy 5
19.2.36 93-1 days ago. Pus in tonsillar
beds. Urine - acetone ++.
21.2.36 93-1 Irregular fever until 24.2.36,
thereafter afebrile. Dis-
24.2.36 81.6 missed "well" on 2.3.36.
27.2.36 98.9
111 E.C. 11 12.11.35 102.3 Attacks of fever and headache
every 6 weeks. Child not
acutely ill, though temp.
101.6 on 11.11.35> thereafter
afebrile. Good recovery.
112 A.McP 27.6.36 108.5 Loss of weight and anorexia
for several months. Tonsils
++ septic. Throat swab neg-

ative for K.L.B. but 5 days
later it was positive.



TABLE 22.

Septicaemla.

Case Cholesterol

No. Name Age Date mg. % History

113 H.P. 3 13-9.37 120.6 Otorrhoea for several months.
Pneumonia four times. Acutely

12.9.37 ill.

Post-mortem report - "Congenital
cardiac disease, pyaemic absces-
ses in kidneys. Pyelitis?

R.C. 10 24.1.36 105.7 Drowsy for 2 days, comatose for
6 hours.

25.1.36 Died n
Post-mortem report - Pyaemia,
ulcerative endocarditis, meta-
static abscesses."

115 C.L.

—

15 1.12.36 90.7 Fever, vomiting and diarrhoeca
for a month. Abscess in lower
jaw discharging. Died several
hours after cholesterol was
estimated. The cause of death
was osteomyelitis and pyaemia.



THE BLOOD CHOLESTEROL III THE RECJULLATIC INFECTION OF CHILDHOOD.

Most workers agree that the blood cholesterol is diminished
in acute infections, and one would therefore expect to find some
degree of hypocholesterolemia in rheumatic fever. References to
juvenile rheumatism in the literature on cholesterol are compar-
atively scanty, and the few observations published on the subject
are somewhat conflicting.

Goldbloom and Gottlieb” » made their determinations on
whole blood and found hypercholesterolemia in rheumatic fever.
Their work does not appear,however,to have been substantiated by
more recent investigators. Respi”2” observed hypocholesterolemia
in theumatic endocarditis. Ward®] #, and Kaiser and Gray”” using
whole blood and plasma respectively, and employing different
methods of estimation, obtained results which differed little
from their own normal figures. Offenkrantz and Karshanv = found
the serum cholesterol within normal limits in acute rheumatism.

Lesne* et alli®”” observed normal or slightly elevated values in

Sydenham’s chorea.

Personal observations.

Determinations have been made on sixty three cases of
juvenile rheumatism.* In some patients it has been possible to
observe the blood cholesterol values over a period of a year or

longer, and the majority of the children are alive at the time of

writing.

* These cases are referred to in various tables under the same
®*®e numbers.



The acute phase.

For the purpose of comparing the cholesterol values
at corresponding stages of the illness, it v/as necessary to
fix the date of onset of the rheumatism in each child, and in
this series, evidence of arthritis was taken as the most reliable
6ign from which to make this calculation.

Nine patients had arthritis, either at the time of
making the initial observation, or only a few days previously.
Five of them displayed cholesterol values of less than 100 mg.%.
In the remaining four, the cholesterol oscillated between 105-7
mg.% and 108.5 mg.% (vide Table 23). The average figure for
the first week is 100.3 mg.% and for the second, third and
fourth weeks after arthritis the figures are 111.8 mg.%, 111.8
mg.% and 118.2 mg.% respectively.

It is obvious, therefore, that the cholesterol values
tend to be low during the articular phase, and to rise in the
subsequent weeks of convalescence. One might conclude from
these results that there is a definite correlation between rheunatlc
arthritis and the blood cholesterol, subsidence of the arthritis
being followed by increased cholesterol values in practically
every case. On the other hand,the hypocholesterolemia may be
associated primarily with the acutg general infection. It 1is
difficult to assess the relationship between these low values
and the arthritis, and the results of other investigators are
of little assistance, for this aspect of the subject does not

appear to have been discussed by any author. Most workers,



TABILB 23.

Acute rheumatism.

Showing the increase of cholesterol
after subsidence of arthritis.

%se Aigs Number of days after arthritis

) years Less than 7 1= 21 1 28
Cho .ester< 1 mg.5

2 7 96.0 117.2 102.3 -
3 8 98.9 105.7 111.5 -
4 9 105.7 105.7 117-2 -
*5 10 108.5 114.3 134-0 131-0
9 - 105-7 111.5
7 1m 90.1 96-0 1C2-3 111.5
X 12 96.0 117-2 111.5 111.5
9 c 53-1 114-3 102.3 117.2
1C 12 108.5 102.3 114-3 -
M 6 105-7 - 117-2 114.3
13 8 - - - 120.7
16 10 — 1340 — 127-6
AT . 100.3 111.8 111.8 118.2 ©

* Second attack of rheumatlBm.
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however, agree that arthritis associated with infection is
accompanied by a diminution of the blood cholesterol. Hartung
and Bruger™'* working with adults, found that the plasma chol-
esterol tended to be low in rheumatoid arthritis, and elevated
in osteoarthritis. Pemberton”) observed normal cholesterol
values in four hundred soldiers with chronic arthritis. It 1is
interesting to note that Pemberton discovered a focus of infec-
tion in seventy two per cent of his cases.

The results of these workers are conflicting and it 1is
impossible to decide to what extent the low cholesterol values
of the present series are related to arthritis. Nevertheless,
it is apparent that hypocholesterolemia and arthritis are often

found together.

Convalescent phase.

An increase of the blood cholesterol during the conval-

(U)

escent period was observed by Kaiser and Gray and also by
Raspi®). Some of the figures of these authors are quoted below.
Age
C ;
Author N'g'se Date in Choles{;erol
years mg.zo
Kaiser & Gray 13 11-6 9 72 _
18-6 129 Acute rheumatism.
5.7 165 Recovered.
Raspi 2 5-2 5 110 Rheumatic endocarditis.
15-2 130 A febrile.
3 2.1 9 130 Articular rheumatism.
10-1 150 A febrile.



In the present investigation there was an elevation of
the blood cholesterol during convalescence in fifteen out of
sixteen subjects. These cases have been subdivided according
to whether they show a steady increase, or an increase preceded

or followed by oscillating values.

(a) A steady increase (vide Table 2Ua).

Eight cases belong to this subgroup, and although there
was sometimes a slight diminution of the blood cholesterol in
the later stage of convalescence, it never fell below 100 mg.%,
and there was no definite oscillation of the values. In every
patient the general condition improved steadily during the period
of observation, and in seven of them convalescence was compara-
tively uneventful. In the eighthcase (No. 1) a cardiac lesion
became evident in the course of a more or less steady rise of

the cholesterol.

(b) Oscillating values (vide Table 2i+b).

There are seven patients in this subgroup, and although
marked variations of the intermediate values were observed, the
final reading of the series was higher than the initial one in
all but one case. In three of the children, the development of
a cardiac lesion occurred at a time when the cholesterol values
seemed somewhat unstable. One subject (No. 9) had an initial
cholesterol value of 93.1 mg.%, two days later it was 121+.1 and
there was no evidence of a cardiac lesion. During the succeeding

seven weeks this patient displayed, from time to time, the
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following figures - 98.9 mg. %, 117.2 mg. %, 87-3 mg.% and 131.0 mg.%
and the figure before dismissal was 111.5 mg.%. Convalescence in
this child was slow,and during the course of the cholesterol
oscillations an apical v.s. muimur became evident. In the second
case (No. 10) the first cholesterol estimation was 108.5, and at
this time there was no cardiac lesion. One week later a v.s.
murmur became audible,and two days afterwards the cholesterol fell
to 98.9 mg.%. In the third case (No. 11) the appearance of a
diastolic murmur was accompanied by a slight fall (111+.3 mg.% to
108.5 mg.%). In case No. 12 the appearance of chorea, about
three weeks after the onset of acute rheumatism, was associated
with a diminution of the blood cholesterol from 121+.1 mg.% to
102.3 mg.%. This case is also referred to on page 117. In the
fifth case (No. 13) the cholesterol rose gradually from 96.0 mg.%
to 120.7 mg.% in early convalescence. Tonsillectomy and dental
extraction took place in the succeeding two weeks, and the chol-
esterol varied between 96.0 and 98.9 during this period. The
sixth child (No. 1U) had a tuberculous arthritis of the knee joint,
in addition to a definite rheumatic infection, and it is possible
that the cholesterol oscillations may have been associated with
this complication. In the seventh patient (No. 15) convalescence
was uneventful, but as the lowest value was 111+.3 mg.% and the
highest 131.0 mg.%, i1t is thought that this slight fall to 11 3
mg.% during convalescence is of little significance.

It is noteworthy, therefore, that, with one exception, all
the children who displayed a steady increase of the blood chol-

Qsterol had an uneventful convalescence, and seven out of the
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eight children showing oscillating values exhibited some com-
plication which might be associated with the variability of the
cholesterol values.

A steady fall of the blood cholesterol together with a
fair recovery was found only in case No. 16 (vide Table 25). In
this child of ten years the cholesterol fell from 13U.0 mg.% to
120.0 mg.% between the second and the fourteenth week. No explan-
ation can be offered for this reduction. A further decrease was
observed, however, between the sixteenth and the twentieth week,
and this may have been associated with tonsillectomy followed
a week later by a severe haemorrhage after dental extraction.
The association of a low blood cholesterol with anaemia is
recognised, but unfortunately the blood was not examined after
the haemorrhage. The occurrence of lipsemia after haemorrhage

will be discussed later (page 199).

RECURRENT RHEUMATISM.

Ward(3) found low values when acute rheumatism was super-
imposed on a chronic cardiac lesion. In the present series three
cases (Nos. 5, 6 and 11) gave a definite history of a rheumatic
infection three to five years previously. The cholesterol was
not markedly diminished in any of them, and it rose during
convalescence in every case. There was no significant difference
between the cholesterol values of these three children and those

suffering from their first attack of rheumatism.
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TABLE 24a.

Cases showing a steady increase of cholesterol values
during convalescence.

Age
Case  Name in Date Ch(;riei/terol Remarks.
No. years g./0
1 M.S. 16.1 .36 105.7 Tonsillitis one month ago.
12 A rthritis first complained of on
11.1.36. Poorly nourished child.
No arthritic or cardiac lesion.
17.1.36 114.3 General condition better, no
cardiac lesion.
20.1.36 120.7 [.§.Q,
14-2.36 117.2 1.S.Q.
26.2.36 124.1 General condition improving.
No cardiac lesion.
3.3.36 134.1 General condition improving.
No cardiac lesion.
18.3.36 124-1 Dental extraction on 5/3/36.
Tonsillectomy today.
24-3-36 127.1 General condition improving.
26.3.36 — V.S. murmur audible at apex for
first time.
31.3.36 136.1 General condition good. V.S.
murmur at apex not conducted.
6.4-36 131.0 1.S.Q.
17.4.36 124.1 [.§.Q.
2 PB. 7-5 23.7.36 96.0 Well until onset of rheumatism
12 on 12.7.36. Arthritis observed

on 19.7.36 and low fever. No
cardiac lesion.

28.7.36 117.2 A febrile. No cardiac lesion.

6.8.36 102.3 General condition improving."
No cardiac lesion.



I(\:If;ise Name
3 J.K
4 1.1 W

*5 E.P.

Age
in
years

81

10-2
12

21.

12.

20.

10.

12.
15.

24

31

17.

Date

7-36

.3.36

.3.36

97,

TABLE 24a (Contd.)

Cholesterol
mg.$

98.9

105.7
I11.5

105.7

105.7

117.2
120.6

108.5

120.7
114.3
134-0

131.0
131.0

134.0

Remarks.

Vague rheumatic pains for 4
months, worse 3 weeks ago.
Some arthritis and fever from
15.7.36 to 19.7.36. Now
afebrile. No cardiac lesion.

Condition improving.

General condition fair. No
cardiac lesion.

Recurrent tonsillitis. I111-
ness began on 25.7-36.

Some arthritis on 30.7.36 now
gone. Low fever until 2.8.36.
V.S. murmur conducted to
axilla.

Slight fever today but general
condition fairly good. V.S.
murmur conducted to axilla.

A febrile.

General condition good. V.S.
murmur conducted to axilla.

Acute rheumatism 5 years ago.
A rthritis for 10 days. V.D.
and V.B. murmur at apex, the
latter conducted to axilla.

No arthritis.
1.S.Q.

General condition better.
Heart unchanged.

I[.S.Q.
[.S.Q.

1.S.Q.



Case

*6

Age

Name in Date
years

J.R. 9 4.2.37

10.2.37

17.2.37

23.2.37

2.3.37

10.3.37

19.3.37

A.B 11 27.1.37

10.
16.

23.

C.McG 12 23.

37
.37
.37

.37

.37
3.37

.36

105.

111.
117.

90.

96.

102.
111.

117.

108.

96.

Cholesterol
rag.$

7

(9]

98,

TABLE 2Ua (Contd.)

Remarks.

Chorea 5 years ago. There-
after in convalescent home for
lo months. Acute rheumatism
started 3 weeks ago. No ar-
thritis now. Aortic and
mitral lesions. Low fever.

A fehrile. No nodules.

General condition slightly
Letter.

1.S.Q.
1.5.Q.

General condition Letter.
Capillary pulsation & V.S. &
V.D. murmurs as Lefore.

I.S.Q.

Fever for 2 weeks Lefore onset
of arthritis.on 22.1.37- No
arthritis now. Poorly nour-
ished child. Tonsils unhealthy
V.S. murmur conducted to
axilla.

1 nodule on elLow. A fehrile.

Low fever today.

Still has occasional fever to
99 P.

General condition improving.
A fehrile.

Tonsillectomy.

General condition fairly good.
V.S. murmur conducted to
axilla.

Rheumatic pains for 2 years.
Tonsillitis and arthritis on
17.7.36. Fever of 101°F until
22.7.36. No arthritis now.
Presystolic murmur at apex and
V.S. conducted to axilla.



Age
Case Name in
No. .years
8 C.McG. 12
(Contd )

* Cases marked thus are

Table 2lia (Contd. )

Date

28.7.36
6.8.36
11.8.36

18.8.36

Cholesterol
mg.%
117.2
111.5
111.5

111.5

Remarks.

Improving.
1.5.Q.
1.5.Q.

General condition improved.
V.S. murmur conducted to
axilla. Presystolic murmur
not heard.

suffering from their

second attack of acute rheumatism.
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Case
No.

Xl 2140 .

Cases showing oscillating values during convalescence.

Name

Age

in Date

years

010
12

19. 1.
11 .

14.

16.

17-1.
20. 1.

22.

31

14

18

28

12

1

1

1

2.

2

.2

2.

3

9.1.36

36

.36

.36

.36

36
36

.36

.36

.36

.36

36

.36

Cholesterol
mg.£

93.1

96.0

124.1

114.3

11U-3
98.9

105.7

102.3
117.2

Remarks.

I[llness "began on 5-1-36.
A rthritis Doth knee joints
fever. No cardiac lesion.

Condition unchanged.

A rthritis still present.
cardiac murmur.

100.

, low

No

No arthritis, cardiac lesion or

fever.

1.S.Q.
1.S.Q.

General condition fair, no
cardiac lesion.

1.S.Q.

Soft apical V.S. not conducted

to axilla, audible on 28.1

.36

for first time. Child does not

look so well.

Condition unchanged.

1.5.Q.

1.5.Q.

Child still does not look
V.S. murmur at apex.

General condition "better.
apex conducted to axilla.

well.

\ 8

V.S.at .



Case
No.

10

1

Name

J.O'N.

J.D.

Age
In
.years

12i

|

10.

11

13.

15.
16.

16.

Date

1.36

.1.36
.1.36

1.36

.1.36
1.36

1.36
1.36

U.7.36

26.

7.36

101 .

Table 2Ub (Contd.)

Cholesterol

mg.%

108.5

105-7
102.3

98.9

98.9

102.

111.
111.

W

W D

111.
11k.

“wW W

105.7

117.2
11k.3
108.5

108.5

110.3

131.0

Remarks.

Recurrent tonsillitis. Rheumatism
began on 30.12.35, still some

arthritis. Tonsils ++. No
cardiac lesion.
1.S.Q.
V.S. audible over all areas.
No arthritis. Low fever.
I.S.Q.

1

it
»

V.S. murmur, conducted to axilla.
Low fever.

1.5.Q.

Low fever persists, heart as on
13.1.36.

Acute rheumatism with pericardit-
is 3 years ago. Second attack
with arthritis began 10 days ago.
Slight swelling of joint still.
V.S. murmur conducted to axilla.
Low fever.

A febrile for 2 days. No nodules.
Slight fever today.

Double murmur at apex. Nodule
le ft elbow.

[.S.Q.

[.S.Q. Transferred to country
branch.

Returned from country. General
condition much better.



Case

No.

12

13

Name

R.W.

H.R.

in
years

Date

10 3.4-36

17.
29.

15.
28.

16.

122 26.

T2

.36

.36
.36
.36

.36
.36
.36

.36

.36

.36

.36
.36

.36

37

102.

Table 24b (Contd. )

Cholesterol
mg.%

124.1

117.2
102.3

124.1

124.1

127.6

124.1

96.0

120.7
98.9
96.0

Remarks,

Health good until onset of
rheumatism.on 28.3.36. Fever
and arthritis present. V.S.
murmur at apex conducted to
axilla.

No fever. Arthritis almost gone.

No arthritis. Slight chorea.
Follicular tonsillitis.

Arthritis of wrist. Chorea not
very definite.

A rthritis practically gene.
Chorea active. No arthritis.

Chorea practically gone.
4.6.36 Tonsillectomy.

Slight chorea. One nodule on
elbow. V.S. murmur at apex con-
ducted to axilla.

Acute rheumatism 3 months ago.
No arthritis now. 1 nodule on
elbow. Tonsils very large and
septic. Double mumur at apex.

[.S.Q.
Tonsillectomy on 25.6.36. *

One tooth extracted on 1.7%36.

General condition good.
V.S. mumur at apex conducted
to axilla.

Outpatient. General condition
good. Heart [.S.Q .(yide Table
33-)

* Cholesterol estimated before operation.



103.

Table 24b (Contd.)

Case Name nge Date Cholesterol Remarks.
No. yIs. ) mg.%
14 C.H. 10 27-1.37 103.7 Tonsillitis 2 months ago.

A rthritis of knee joint began on
24.1.37 and is still evident. ?7 Tb
knee. Well nourished child. V.S.
and V.D. murmurs, latter not con-
ducted down the sternum, but V.S.
conducted to axilla. Low fever.
Mantoux +ve.

30.1.37 93.1 Low fever. Arthritis unchanged.
2.2.37 81.6 I.S.Q.
10.2.37 102.3 A febrile. A rthritis unchanged.

V.S. at apex conducted to axilla
and V.D. conducted down th* sternum.

18.2.37 111.5 [.S.Q.
23.2.37 87.3 General condition better.
4.3.37 108.5 Some fluid in knee joint.
10.3.37 108.5 A rthritis and Heart 1.S.Q.
19.3.37 111.5 Knee much less swollen. Heart [.S.Q
3.4.37 111.5 [.S.Q.
15 E.L. 8 27.6.36 120.7 Recurrent tonsillitis for 3 years.

Articular rheumatism began on
1.6.36. Arthritis now gone, still
has irregular fever. V.S. mumur
not well conducted. Tonsils septic.

4.7.36 131.0 Temperature not so high.

21.7.36 114.3 A febrile. Condition improving.
28.7.36 117.2 Tonsillectomy on 23.7.36.

6.8.36 127-6 General condition much better. V.S.

mumur at apex, not well conducted.
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TABLE 25.

Case showing a gradual diminution of
the cholesterol during convalescence.

Case Name ‘8¢ Date CholestAerol Remarks
No. (yrs.) mg."o
16 S.C. 10 12.12.35 134.0 Tonsillitis on 1.12.35,

followed hy arthritis which
has now cleared up. Moder-
ately ill. Aortic and mitral
lesions present.

15.3.36 120.7 General condition Letter,
hut heart as on 12.12.35*

20.3.36 - Tonsillectomy.

24.3.36 127.6 General condition fairly
good.

26.3.36 - Dental extraction followed hy
considerable haemorrhage.

31.3.36 117.2 General condition fair.
Heart 1.S5.Q.

6.2+.36 114.3 [.S.Q.

17.4.36 111.5 General condition improving.

Heart 1.S.Q.
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RjiSUMATIC CARDITIS.

Grigaut(llyfound normal cholesterol values in various
. - . (12) (13)
cardiac conditions, while Maxwell and Hurxthal have
shown that in congestive heart failure the blood cholesterol is

usually within normal limits.

Valvular lesions.
The cholesterol values of eleven children with valvular
disease are compared on Table 26 with eleven who did not display

any cardiac lesion. The average figures for the two groups are

TABLE 26.

A comparison of the cholesterol values in subjects
with and without cardiac lesions (22 cases).

No cardiac lesion Cardiac lesion.
Case Cholesterol Case Cholesterol
No. mg.% No. mg.%
2 96.0 6 105.7

3 98.9 7 90.1
27 117-2 8 96.0
28 117.2 - 9 93 .1
30 131 -0 11 105.7
35 111.5 16 131+.0
38 127.6 33 117.2
12 111.5 149 127.6
45 120.7 55 108.5
146 98.9 57 108.5
51 102.3 59 127.6

Av. 112.0 Av. 110.1+
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practically identical (I110.i+ mg.% and 112.0 mg.% respectively).
Valvular disease of the heart, per se, would appear therefore

to have little influence on the blood cholesterol.

Pericarditis (vide Table 27).

Determinations were made on six patients and low results
were found in four. In one of them (No. 19) the cholesterol rose
from 81.0 mg.% to 108.0 mg.% in three weeks. This increase was
associated, however, with little change in the general condition,
and the patient died a week later. The cholesterol was
170.0 mg.% the day before death. In the second fatal case (No. 18)
the illness lasted much longer, and determinations made out over
a period of ten weeks, demonstrated values between 93-1 mg.% and
98.9 mg.% throughout. The course of the cholesterol and the
temperature in this case are compared in Chart 9 with Grigaut’s
case”11) of septic endocarditis. Grigaut's chart is reproduced
to show the striking similarity between these two cases. In the
other two subjects (Nos. 17 and. 22) the cholesterol rose to a
normal level as convalescence progressed. The cholesterol was
within normal limits in the remaining two patients (20 and 21),
but in both cases they had begun to recover before the cholesterol

was estimated.
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Case

No. Name
17 W.O.
18 M.H.

TABLE 27.

Fericarditis.

Age D Cholesterol
1n ate mg./o
years
5-6
*1 9 21.7.36 98.9
6.8.38 102.3
12.8.36 98.9
20.8.36 111.5
8 12.12.35 117.2
4.1.36 98.9
8.1.36 93.1
9.1.36 93.1
10.1.36 93.1
11.1.36 111.5
14.1.36 98.9
15.1.36 96.0
16.1.36 96.0
17.1-36 96.0
31 .1.36 98.9
14.2.36 98.9
25.2.36 96.0
5.3.36 93-1

23.3.36 -
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Remarks.

No history of rheumatism.
V.S. and V.D. murmurs at apex.
Friction 2 weeks ago.

V.D. not audihle, loud V.S. all
over praecordium.

General condition improving.
V.S. as on 6.8.36.

Much Letter, heart as on 6.8.36.

Rheumatic endocarditis two years
ago. General condition good.
Aortic and mitral lesions.

Fever for 7 days. Alveolar
ahscess incised on 2.1.36.

Still some fever, ahscess dis-
charging.

A fehrile. General condition
not good.

I.S.Q.
Pulse very rapid (146 per min.)

Ahscess still discharging.
General condition unchanged.

I.S.Q.

[.S.Q.
Ahscess healed. Poor general
condition. Rapid pulse.

Pallor and slight cyanosis.
Corrigan's pulse and capillary
pulsation present. V.S. & V.D.
murmurs at apex.

General condition slightly
better.

Condition improving.

High fever for 4 days. Peri-
cardial friction.

Died.



Case
No.

19

20

21

Name

D.S.

J.B.

10TZ

C

Age
(yrs)

10

21.

24.

26.

12

18.
19.

l6.

24.

13.

24.

Date

2.36

.3.36

108.

Table 27 (Contd.)

Cholesterol
mg. 0

81.6

81.6
90.2

90.2

102.3

108.5
140.0

111.5

117.2

102.3

117.2

105.0

117.2

120.6

Remarks.

Rheumatic pains for 3 months, has
mitral and aortic lesions. Nod-

ules present. General condition
poor.
I. S.Q.
General condition worse. Rapid

pulse and oedema of limbs.

A scitis present. Nodules on
elbow.

X.S.Q.

Slight cyanosis; oedema less.

Juch worse; oedema increasing.
Died. Pericarditis found post

mortem.

Acute rheumatism since 6.8.37%*
Pericardial friction, but condi-
tion is improving.

Still some friction audible.
No friction. General condition

improving.

Acute rheumatism six months ago.
Pericardial friction on
5.8.37* Condition improving.

Still ill. Loud V.S. murmur at
apex conducted to axilla.

General condition improving.

Much better. V.S. murmur at
apex conducted to axilla.



Case Age
Dat
No.  Ame ] e
2 MMcG. 11 6.8.36
12.8.36
20.8.36

109.

Table 27 (Contd. )

Cholesterol
mg."\<i

87.3

98.9
102.3

Remarks.

Il for 2 weeks. Praecordial
pain for 10 days. Pericardial
friction and double murmur
present. Marked dyspnoea.
Dyspnoea much less. No friction.
General condition much better.
Heart sounds improving in
quality.
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TABLE 28.

Rheumatic endocarditis with cardiac failure.

Age
Case Name in Date Cholesterol Remarks.

No. years mg. %

3 FK. IS 16.4.37 93.1 This has been diagnosed as ?
12 "rheumatic" endocarditis and the
history is as follows.
Oedema for 11 days. Examination
of heart, lungs, abdomen, nervous
system and urine negative.
27-4.37 81.6 A febrile. Trace oedema. V.S. mur-
mur at apex conducted to axilla.

30.4.37 Died. Autopsy report "Endocard-
itis, cardiac failure, terminal
broncho-pneumonia."

2+ C.G. 8 20.3.36 140.0 Healthy until 3 weeks ago, became
tired and listless. Now acutely
ill with rheumatic endocarditis
and cardiac failure.

(14.8.37 111.5 General condition good. V.D. &
V.S. murmurs, latter conducted to
axilla. ) (Vide Table 33-))

25 M.G. 10 10.5.37 81.6 No previous history of rheumatism
111 for 3 weeks with rheumatic
endocarditis. Dyspnoea, double
murmurs and capillary pulsation.
Liver 3 fb.

24.5.37 90.1 Still acutely ill.

29.5.37 Dismissed irregularly and died
afterwards.

26 C.M. 11-6 21.9.36 114 .3 Onset of acute rheumatism 1 month
12 ago. Now has aortic and mitral
lesion.

24.9.36 Died. Embolism before death.
No post mortem examination per-
mitted.



Rheumatic endocarditis with
cardiac failure (vide Table 28).

There are four cases in this group. Three of them were
fatal, and in two (Nos. 23 and 25) the cholesterol ranged between
80 mg.% and 90 mg %>  Embolism occurred before death in the third
subject (No. 26) and a normal value was observed three days before
death. In the remaining case (No. 2l+) the cholesterol was 1U0.0
mg.% when the child was acutely ill with cardiac failure, while
seventeen months later, when the child had recovered and the
general condition was good, the blood cholesterol was 111.5 mg. %.

Taking the results for pericarditis, and endocarditis
with failure, together, values below 100 mg.% were found in 60
per cent of the patients. It will be remembered that a similar
percentage of low values was observed in rheumatic arthritis.

One may conclude,therefore,that while cardiac disease
per se produces little modification of the blood cholesterol,
acute complications such as arthritis, pericarditis, and endocard-
itis with cardiac failure, are often associated with low values.
Nevertheless, normal or slightly elevated values are sometimes
found in cases of pericarditis andcardiac failure. It is thought
that there may be considerable variability of the blood cholesterol

in individual cases in these conditions.

Pulse.
(a) Bradycardia.
Abel and Faust® have shown that cholesterol derivatives

have a powerful action on the heart akin to digitalis. One would



therefore expect hypercholesterolemia to '"be associated with
"bradycardia, and it might "be suggested that the slow pulse rate
often found.in cases of jaundice, for example, is related to an
accompanying hypercholesterolemia. Garrod et alil?*°”" state
that a pulse rate of sixty is canmon in chorea after all active
movements have ceased, and one might contend that this is the
result of the high cholesterol values during convalescence.
This is, of course, a mere conjecture. Nevertheless, if one
accepts the findings of Abel and Faust, it would seem feasible
that severe hypercholesterolemia might induce bradycardia.

In the present investigation it was not possible to
substantiate the above contention since none of the patients
exhibited either a marked hypercholesterolemia, or a pulse rate

of less than seventy.

(b) Tachycardia.

The relationship between tachycardia and the cholesterol
value does not appear to have been discussed by any previous
investigator.

In the present investigation a rapid pulse was associated,
in the majority of cases, with a diminution of the blood cholesterol.
Where serial estimations were made until both the cholesterol and
the pulse rate became "normal," an inverse ratio was found in six

but of eight cases (vide Chart 10 ).



Chart 10.
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Temperature.

Some of the cases of articular rheumatism had fever of
IOOMF to 101°F for the first twelve to ninety six hours after
admission. Other subjects had low fever of about SSO0!" for four
or five days after admission to hospital. At the time of making
the first determination of each series, described in the preceding
pages, the temperature rarely exceeded 99°5'» and in some patients
this low fever recurred from time to time during the course of
the illness. It is obvious,therefore,that fever was not an out-
standing feature of any of these cases. The short duration of
the fever was, of course, attributed to the administration of
salicylates. The variations of temperature described above did
not appear to disturb the cholesterol metabolism.

In pericarditis the fever was often of longer duration,
and the following chart illustrates the lack of correlation
between the variations of the cholesterol values and the tempera-
ture in six children with pericarditis.

One concludes, therefore, that there is no correlation
between fever, per se. and the cholesterol values. This is in
agreement with the findings of Stroesser”w ho estimated the
blood cholesterol, before, during and after an artificial increase

of the temperature in children.



CeAii; v

e ¥

[g.A ie ho. <g~)

IT

Chart 11.

civ>fi "o. go

10



11U0.

Salicylate.

It was thought that the increase of the blood
cholesterol in the convalescent period might he associated
with the administration of salicylate. Accordingly, the
cholesterol values of ten children who were receiving
sodium salicylate were compared with ten who did not receive
any salicylate mixture (see Chart 12 ). The patients
receiving salicylate had acute articular rheumatism. Of
those not receiving salicylate, seven had chorea, two had
pericarditis and one had chronic rheumatism and was in poor
general condition.

The cholesterol curves of the two groups are remark-
ably similar, there being a well marked rise in six, and a
slight rise in three from each group. The absence of any
significant difference between the cholesterol curves of
these two groups leads one to conclude that the blood

cholesterol is unaffected by the administration of salicylates.
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CHOREA.

(

Lyons 13) demonstrated an emotional hypercholesterolemia
in cats. Dobreff, Penef and '.Vittkower"1*” conclude that emotional
disturbances are accompanied by an increase of the blood chol-
esterol. They attribute this to the increased output of adrenalin
In the present investigation, however, adrenalin did not raise

(

the cholesterol (vide page 232 ). Duncan 17) found a low serum
cholesterol in patients with an excessive emotional reaction.
Similar results have been obtained by Lockwood . Hypocholester
olemia has been observed in some states of increased excitability
of the nervous system such as hyperthyroidism and tetany, and it

was thought tiiat severe chorea, with its attendant emotional

instability, might be associated with low cholesterol values.

Personal observations.

This group comprises twenty eight cases of chorea, of
varying degrees of activity, in patients from two to twelve
years of age. In eighteen subjects chorea was the first rheumatic
manifestation to be observed.

Serial determinations were made in nineteen, and single
determinations in nine patients. Pew values below 100 mg.$
were noted, although the cholesterol rose as convalescence pro-
gressed in about half of these subjects, and often reached a

higher level than was ever observed in acute articular rheumatism.



Serial estimations.
The cases are divided into three sub-groups according to
whether the cholesterolincreased, remained more or less stationary,

or decreased during the convalescent period.

(a) Increased values.

The results of this groupare indicated in Tahle 29-
Ten cases are included, and on the whole the cholesterol values
differ little from those seen in many cases of acute rheumatism.
In about half of them it fell a little towards the end of conval-
escence. In six patients the chorea had disappeared at the end
of the period of observations, in the remaining four subjects it
was much less active. It would appear, therefore, that the blood
cholesterol rose during the period of recovery from chorea in
ten out of nineteen patients on whom serial determinations
were made. If, however, one examines these figures closely,
it becomes obvious that the time of disappearance of the chorea
did not coincide with the maximum cholesterol readings (vide Table
29). In the case of No. 27 the initial value was 117.2 mg.% and
one week later it had risen to 12+3-7 mg.% but the chorea did not
disappear until nine weeks afterwards, when the cholesterol had
fallen to 120.7 mg.%. In three patients (Nos. 28, 29 and 30)
the disappearance of the chorea was more or less coincident with
the cholesterol increase. Subject No. 29 became ill with peri-
carditis about twelve weeks after the final cholesterol estima-

tion. In two other cases the chorea subsided before the
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cholesterol rose, and in one child (No. 35) the chorea remained
unchanged in spite of a considerable increase of the blood
cholesterol. This patient gave an initial value of 111.5 mg.%,
the cholesterol rose gradually until a week later it reached 1its
maximum of 150.6 mg.%. Thereafter it fell a little and the final
reading was 111.5 mg.%. In the child R.R.(31) there was a history
of acute rheumatism five weeks before the initial estimation, and
the chorea had been active for two weeks. One week later the
cholesterol was 10 mg.% higher and the chorea less active.
Thereafter there was a coincident diminution in the activity of
the chorea with a fall in the cholesterol values. This child

was again observed ten months later with a second attack of
chorea, and this time it was found that the cholesterol increased
as the chorea diminished. Deteruinations before the onset of
chorea are available in one child (No. 12) who was admitted on
account of acute articular rheumatism, and the chorea appeared
during the course of observation. The initial cholesterol value
was 12H.1 mg.%; three days later it was 117.2 mg.% and a fortnight
after admission, when the chorea appeared, it had fallen to

102.3 mg.%. Thereafter it rose to 127.6 mg.% when the chorea

became less active.

(b) Stationary values (vide Table 30).
There are four patients in this sub-group and the chol-
esterol values remained practically constant in every case. In
two, 36 and 37, it remained at 98.9 mg.%. In one of them (37)

the chorea subsided, while in the other it persisted. In the



latter case, however, the observations were only made over a
period of six days. In case No. 38 the cholesterol remained
between 127*6 mg.% and 131.0 mg.%, while the chorea was still
active. Case No. 39 had mild chorea on admission and the
cholesterol was 111.5 mg.%. Two months later, when the chorea

had subsided, it was again 111.5 mg.%

(c) Diminished values.

This sub-group comprises five patients and their chol-
esterol values are indicated on Table 31+ It is obvious from
this table that there was a diminution of the blood cholesterol
in every case, and the chorea became coincidently less active
in four out of the five. In two children the initial values
were somewhat high. One of them (1+0) was only observed over a
period of three days, and the initial and final values were
160.9 mg.% and 13U.0 mg.% respectively. There was, of course,
no change in the chorea over this short period. In the other
patient (I+l+) the cholesterol fell gradually from 15U.0 mg.% to
121+.1 mg.% in the course of six weeks, vtfiile the chorea, which
was very active when the first estimation was carried out, had
completely subsided when the final estimation was made. It is
interesting to note that the chorea was very active in these
two patients with the highest cholesterol values. In another
case (1+3) the cholesterol remained at 131.0 mg.% for about a
month after admission, but fell to 111+.3 mg.% two weeks later.

During this time the chorea had gradually become less active.
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In the remaining two children (Nos. Ul and £2) the cholesterol

fell from 124.1 mg.% to 111.5 mg”S, and from 111.5 mg.% to

102.3 m grespectively, and in hoth subjects the chorea had

subsided when the final estimation was made.

It was impossible to carry out the cholesterol determina-

tions in every case rantil the chorea had completely subsided, as

sane of them were sent to the country branch while the chorea

was still slightly active.

In the following tables 29, 30, 31 and 32, the presence or

absence of chorea 1s indicated thus:-

= chorea absent

n

slight.
+ = " moderate.

++ = " severe.



Case Name Age
No.

12 RW.
(Tatie 22+b)
27 F.C.
28 MH.

10

5

TA3L3 29. 120.

Cases showing an increase of the "blood
cholesterol during convalescence from chorea.

Date Cholesterol Chorea

mg. Jo

3.4.36 124.1 - 3.4.36. Has acute rheumatism
which "began six days ago.

6.4.36 117.2 V.S. murmur at apex conducted
to axilla.

17.4.36 102.3 +

6.5.36 124.1 + 29.4.36. rollicular tonsil-
litis.

15.5.36 124-1 + 4.6.36. Tonsillectomy.

26.5.36 127-6 : 12.6.36. One nodule right
elbow. V.S. murmur at apex,

16.6.36 124.1 = conducted to axilla.

8.5.36 117.2 ++ 8.5.36. No history of rheumat-
ism. Tonsillitis a few days

16.5.36 143.7 + ago. Severe chorea. Low fever.
V.S. murmur at apex not con-

23.5.36 136.9 + ducted to axilla.
25.6.36. Tonsillectomy.

28.5.36 124.1 +

16.6.36 114 .3 + 2.7.36. Dental extraction.

26.6.36 117.2 6.8.36. General condition
good. Heart sounds are pure.

21.7.36 120.7 -
7.8.36. Transferred to con-

28.7.36 114.3 - valescent home.

6.8.36 105.7 -

5.2.36 117.2 ++ 5.2.36. No rheumatic history.
Chorea for four weeks. Tonsils

20.2.36 117.2 + greatly enlarged and red.
Heart sounds are pure.

2.3.36 108.5

13.3.36 117.2 5.3.36. Tonsillectomy.

18.3.36 136.0 18.3.,36. General condition

good. Heart sounds are pure.



Case Name Age
No. S)

29 M.F. 5 27.

10
23

30 E.3. & 20.
16.

31 R.R. 9 8.

(Ist attac k)

23

28.
16.

(2nd attac o

10 10.

19.

3

15.

Date

1.37

.2.37
.2.37
.2.37

.3.37

10.36
11.36

.8.37

.5.36

.4.37

121 .

Table 29 (Contd.)

93.
87.
105.
105.

108.

131.
140.

105.

120.
131.
124.
102.

98.

105.
108.
117.

Cholesterol
mg. o

1
3

27.1.37. Acute rheumatism.
three months ago. Influenza
five weeks ago. Chorea for
four weeks.

Tonsils greatly enlarged and
septic. Double cardiac
murmur.

4.3.37- General condition
good. V.S. murmur at apex
conducted to axilla.

20.10.36. Rheumatism four
months ago. Chorea for ten
weeks. Tonsils big.

A febrile. Heart sounds are
pure.

16.11.36. General condition
good. Heart sounds are pure.
7-8-33.- Reported as out-
patient. Very well. Heart
sounds pure.

8.5-36. Rheumatism with
arthritis five weeks ago,

and irregular fever persisted
until 23.4.36. Now afebrile
No arthritis. V.S. murmur
at apex, not conducted to
axilla.

11.6.36. Tonsillectomy.
16.6.36. General condition
improved. No cardiac murmur.

10.3.37. Arthritis three
weeks ago. Chorea for a
week. Mitral and aortic
lesion” -present.

3.4.37. General condition
very good. Heart 1.S.Q.



Case
No.

32

33

3+

35

Name

C.C.

M.B.

M.R.

E.D.

Age
(*w

10

10

11

11

122.

Tatile 29 (Contd. )

Date Cholesterol Chorea
mg.?0

3.3.36 102.3 ++ 3.3.36. Healthy until
11+.2.36 when chorea began.

13.3.36 105.7 ++ Severe chorea. Tonsils en-
larged and red. Heart sounds

18.3-36 126.7 ++ are pure.
11+.3.36.to 18.3.36 tempera-

21+.3.36 117.2 ++ ture about 101°; Tonsillitis.

31-3.36 131.0 + 21+.3.36. A febrile. Heart
sounds pure.

6.1+.36 131.0 +

17.1+.36 117.2 +e
6.5.36. General condition

6.5.36 121+. 1 + moderately good. Heart
sounds are pure.

5.7.36 117.2 + 5.7.37. Acute rheumatism
two years ago. Chorea for

9.7.36 121+1 N two weeks. Apical V.S. mur-

n mur conducted to axilla.

21.7.36 117.2 21.7.36. General condition
better. Apical V.S. murmur
conducted to axilla.
23.7.36. Dismissed to country
branch.

6.8.36 98.9 + 6.8.36. Acute rheumatism 2
months ago. Chorea for 3

12.8.36 105.7 + weeks. Tonsils very big and
septic. Nodule on each

20.8.36 102.3 elbow. V.S. murmur at apex
conducted to axilla.

22.10.36 131.0 22.10.36. General condition
good. V.S. murmur at apex
conducted to axilla.

15.3.36 111.5 + 15.3.36. Chorea more or less
18336 121+ 1 n constantly present for two
T ’ years. General condition
19.3.36 11+7.1 + fair. Tonsils not enlarged.
21.3.36 131+.0 + Heart sounds are purc.

23.3.36 150.6 +
26.3.36 127.6 +



Case  Name Age Date
No.

5~  ED. 11 27-3-36
(CGRd.
31.3.36
6.4.36

17.4.36

Table 29 (Contd. )

Cholesterol Chorea

mg.%

134.0 +
136.9 +
131.0 +
111.5 +

123.

6.4.36. General condition
improved. Heart sounds are

pure.

20.4.J36. Dismissed to
country "branch.



Case

No. Name
36 A.S
37 K.McA.
38 1.H.
39 M.S.

Age

11

10

122+
TABLE 30.

Cases showing practically uniform values
while in Hospital.

Date Cholestoerol Chorea
mg.%
27.1.37 98.9 + 27.1.37. Rheumatism 18
months ago. Chorea for 2
2.2.37 98.9 + months. A febrile. V.S.
murmur at apex conducted to
14.8.37 124.1 - ) axilla.
14.6.37. Out-patient (see
Table 33 .)
23.2.37 98.9 + 23.2.37. Chorea for two
n weeks. Slight cough. Afeb-
4-3.37 98.9 rile. y.S. murmur at apex
not conducted to axilla.
19.3.37 98.9 Rhonchi in chest.
19.3.37. General condition
better. Heart,V.S. at apex
not well conducted to axilla.
14-2.36 127.6 + 14.2.36. Scarlet fever three
months ago. Chorea for six
18.2. 36 127.6 + weeks. Tonsils red.
A febrile. Heart sounds are
25.2.36 131.0 + pure.
14.3.36. General condition
14.3.36 131.0 + improved. Heart sounds are
pure.
13.12.35  111.5 - 13%12.35. Acute rheumatism
six months ago. V.S. murmur
1.2.36 117.2 . at apex conducted to axilla.
13.2.36 111.5 13.2.36. General condition

improved. Heart as on
13.12.35.



TA3L3 31m 125.

Showing a dirainution of the
D100(1 cholesterol.

Cholesterol

Case
No. Name Age Date mg.Jo Chorea

+ 26.12.35. Chorea for seven

weeks. Good general condition
30.12.35 134.0 + V.3. murmur at apex not con-

ducted to axilla. Afebrile.

Chorea gradually becoming

less active.

ro P.T. 7 26.12.35 160.9

M MB. 7 28.8.36 124-1 + 28.8.36. Chorea for 6 weeks. 1
Tonsils big. Heart sounds
— 17-9.36 111.5 pure. Afebrile.

17.9.36. General condition
good. Soft V.S. murmur at
apex not conducted.

M NH. 9 26.6.36 111.5 ++ 26.6.36. Chorea for two months
Tonsils big. Afebrile. Heart
4.7.36 105.7 + sounds are pure.
9.7.36. General condition good.
9.7.36 102.3 - Heart sounds are pure. ;
m PH. 9 17.4.36 131.0 + -17.4.36. Acute rheumatism
eight months ago. Low fever.
8.5.36 131.0 + Tonsils enlarged and red.
n Heart sounds are pure.
15.5.36 131.0 8.5.36. Afebrile. Nodule on
each elbow. V.S. murmur at
23.5.36 124.1 * apex not cendueted to axilla.
28.5.36. General condition
28.5.36 114.3 + better. Short V.S. murmur at
apex not conducted.
14 H.B. 10 27.5.36 154.0 ++ 27.5.36. Tonsillitis two
months ago. Chorea for three
16.6.36 131.0 + weeks. Basal Y.S. murrour not
conducted.
25.6.36 127.6 + 3.7.36. Tonsillectomy.
9.7.36 124.1 9.7.36. General condition
better. V.S. murmur not con-

ducted to axilla and not
heard when sitting up.
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Single estimations.
Single estimations were made on nine patients, and the
results, which are tabulated below, do not suggest any correlation

between the actual cholesterol value and the activity of the chorea.

TABLE 32.
Case Age Cholesterol
Dat N Chorea
No. ate ame (yrs) rag.%
45 14.5.36 S.H. 4 120.7 + No history of rheumatisn

Chorea for four months.
No cardiac lesion.

46 11.5.36 M.A. 7 98.9 + Chorea two months ago.
Rheumatism two weeks
ago. No cardiac lesion.

47 20.12.35 J.D. 7 143*7 Chorea for six months.
Basal systolic murmur,

not conducted.

48 6.5*36 S.D. 8 131.0 + No history of rheumat-
ism. Chorea for one
week. Heart sounds
pure.

49 21.3.36 A.B. 9 127.6 + Chorea a year ago and
again six months ago.
Presystolic murmur and
V.S. at apex conducted
to axilla.

50 6.8.37 FMcM. 11 111.5 + Indefinite rheumatic
pains 4 months ago.
Chorea for six weeks.
No cardiac lesion.

51 41235 E.G. 12 102.3 + First attack of chorea
nine months ago, second
attack four days ago.
Heart - sounds pure.

52 22.10.36 M.R. 12 117.2 + Chorea three years ago.
Second attack began
three months ago. V.S.
murmur at apex, not
conducted to axilla.

53 13.5.36 M.S. 12 117.2 ++ Chorea a year ago.
Second attack began
seven weeks ago. Heart
sounds are pure.
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It is evident from the preceding tables that the patients
with the most active chorea did not display the lowest cholesterol
values. In two of the most severe cases, the cholesterol values
were 102.3 mg.ft and 15U mg.ft respectively.

The children exhibiting the greatest cholesterol increase
do not necessarily make the most rapid recovery. In the case of
No. 35 the cholesterol rose from 111.5 mg.ft to 150.6 mg.ft, while
during this period the chorea remained unchanged. In another
case, No. 37» the cholesterol was 98.9 mg.ft both when the chorea
was moderately severe and after it had ceased.

These results, therefore, show conclusively that there is
no apparent correlation between the level of the blood cholesterol

and the severity of the chorea.
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CHRONIC RHEUMATISM.

Ward.(-*, and Kaiser and Gray”” found increased cholester-
ol values in chronic juvenile rheumatism with definite cardiac
damage. The results of the present investigation are not,
however, in agreement with these findings.

There are fifteen subjects in the present series, and
their ages range from five to twelve years. This group comprises
children who have had recurrent chorea or acute rheumatism not
less than four months previously, and who had well established
cardiac lesions. AIll were afebrile and in moderately good health,
and they were not confined to bed. Some were out-patients attend-
ing the cardiac clinic, on whom previous determinations had been
made. The results are indicated on Table 33, and they show re-
markable uniformity. In all cases, the cholesterol is well
within normal limits, and exhibits a very limited range of values,
the highest being 127.6 mg.% and the lowest 108.5 mg.%. These
results differ from those observed in acute rheumatism, where
the highest value was 134-0 mg.% and the lowest 81.6 mg.%. Serial
determinations were made on three cases but no significant varia-
tions were observed. A history of more than one attack of acute
rheumatism or the presence of an aortic lesion in addition to the
mitral lesion, did not appear to have any influence on the blood
cholesterol. In view of the low values sometimes found in peri-
carditis (vide page 106) it is interesting to note that one child
(No. 17) had a blood cholesterol of 111.5 mg.%, one year after

recovery from this complication.
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The uniformity of the cholesterol values in this group

may possibly be attributed to the absence of any acute infection,

and to the comparatively good general condition of these patients.

C

Ng'se Name
54 J.MCcA.
55 E.G.
56 C.G.
57  .-A.MeA.

Age

10

Date

7.7.36

4.7.36

9.7.36

21.7.36
28.7.36
6.8.36

28.8.37

9-11.35

TABLE 33.

Chronic Rheumatism.

Cholesterol
mg. %

108.

108.

I11.
108.

111.

108.

5

D

9]

Acute rheumatism 2 years ago and

again 4 months ago. General condi-
tion good. Apical V.S. murmur,
poorly conducted to axilla. Condi-

tion complicated by mediastinal
tuberculosis.

Acute rheumatism 9 months ago.
General condition fairly good.
V.D. and V.S. murmurs, latter con-
ducted to axilla.

General condition better. Heart as
on 4.7.36.

1.5.Q.

1.5.Q.

General health much better. V.S.
murmur at apex conducted to axilla.

Acute rheumatism on 4.6.36. General
condition good. Apical V.D. & V.S.
muraurs, latter conducted to axilla

Acute rheumatism 4 months ago.
General condition moderately good.
Rheumatic nodules R. elbow. V.S.
murmur at apex conducted to axilla.
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Table 35 (Contd.)

Case Name Age Date Choles‘f\erol
0. mg.”o

58 C.P. 7 11+.8.37 121+.1 Acute rhe+imatism 3 years ago.
General condition fairly good.
Loud V.S. best heard at apex and
conducted to axilla.

59 T.C. 9 22.5.36 127.6 Acute rheumatism 5 months ago.
Slight recurrence on 18.5.36.
Nodule on elbow and knee. Apical
V.S. murmur conducted to axilla.

28.5.36 111 .5 Nodules still present. Heart [.S5.Q

25.6.36 117.2 Condition improved generally.
Nodules and heart 1.S.Q.

60 JJH. 10 13.12.35 121+.1 Severe chorea from 1.11.35
until 6.12.35- V.S. and V.D. mur-
17.12.35 122+ 1 murs at apex, former conducted to
axilla.

61 P.P. 12 28.8.37 111.5 Acute rheumatism 8 years ago and
again 2 years ago. General condi-
tion good. V.D. & V.S. murmurs,
former conducted down the sternum
and the latter to the axilla.

62  M.D. 7.7.36 127.6 Acute rheumatism a year ago. Vague
pains since then. V.S. muimur apex

not conducted.

28.8.36 111.5 Basal V.S. barely audible at apex.
General condition fairly good.

I0T!

63 E.C. 10 28.8.37 108.5 Acute rheumatism 8 months ago.
General condition now good.
Apical V.S. murmur conducted
to axilla. Afebrile.

*I3. H.R. 12-2. U.9.37 111+.2 Acute rheumatism 18 months ago.
(Table 2I|1> )12 General condition good. V.S. mur-
mur at apex conducted to axilla.



Case Name
No.

*17  W.O.

(Tab:1e 27)

*4  C.G.

(Tab]Lle 28)

*34  M.R.

(Tab]Le 29)

*36 A.S.

(Tab]Le 30)

«

Age

51i

1

. 8.

11

UTS

9

For
see

Date

20.8.37

14-8.37

14-8.37

14.8.37

Table 33 (Contd.)

Cholesterol
mg.%

I11.5

111.5

114-3

124-1

Pericarditis a year ago. General
condition now very good. Loud V.S.

murmur best heard at apex and con-
ducted,to axilla.

Acute rtheumatism 18 months ago.
V.D. and V.S. murmurs, latter con-
ducted to axilla. General conditio-
good.

Acute rheumatism a year ago.
General condition good. Apical
V.S. conducted to axilla.

Chorea 8 months ago. General con-
dition good. V.S. murmur at apex
conducted to axilla.

previous determinations on these cases,
appropriate tables.
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Rheumatic nodules.

The close association of nodules with carditis led one
to tabulate the hlood cholesterol values of eighteen children,
nine of whom had nodules. The remaining children, though they
had rheumatic manifestations had not at any time exhibited
nodules. The figures are shown on Table 3k and the average for
one group is 103-9 mg.Jo and for the other 107.0 mg.Jj.

This series of cases, therefore, does not show any

correlation between rheumatic nodules and the blood cholesterol.

TABLE 3 k.

Without nodules. With nodules.
Case Cholesterol Case Cholesterol
No. mg.% No. mg.% o

3 98.9 7 90.1

k 105-7 11 105.7

8 96.0 12 121+. 1
11+ 105-7 13 96.0

17 98.9 19 81.6
22 87.3 37 98.9
31 120.7 M+ 131.0
39 111.5 58 108.5
55 108.5 60 127.6

Av. 103.9 Av. 107.0



Tonsils.

VVard™ did. not find any correlation "between infected
tonsils and cholesterol in acute rheumatism.

In the present investigation very little difference was
observed between the cholesterol values of children with enlarged
tonsils and recurrent sore throat, and children having had tonsil-
lectomy performed several years previously. The cholesterol values
for thirteen children with considerably enlarged and inflamed
tonsils are compared in Table 35 with the figures for ten children
who had tonsillectomy performed one or more years previously.

There is no significant difference between figures for the two

groups (109.1+ mg.fi and 107-3 mg.fi).

TABLE 35.

Tonsils absent ' Tonsils +++
Case Cholesterol Case Cholesterol
ho. mg.fi No. mg.fi

5 108.5 7 90.1
6 105.7 10 108.5
93.1 13 96.0

11 105.7 15 120.7
,14 105.7 22 87.3

24 140.0 28 117.2

35 111 .5 31 102.3

37 98.9 45 120.7

54 108.5 49 127.6

62 117.2 51 102.3

55 108.5
56 105.7
57 108.5
Av. 109.4 Av. 107.3
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Seasonal variations of the blood cholesterol
in acute rheumatism and chorea"!

Kaiser and Gray observed a seasonal variation of the blood
cholesterol in both healthy and rheumatic children. Estimations

made in the summer were slightly lower than those made in the winter.

Personal observations.

Estimations were made on 13 children whose rheumatism com-
menced between November and April and in 11+ cases whose rheumatism
commenced between May and October (vide Table 36a). average
figures for the two groups are 108.2 mg.% and 102.4 mg.% respective-
ly. The difference between the winter and summer results was not

considered sufficiently definite to be of any significance.

TABLE 36.
(a) Acute rheumatism.

Commencing between May & Oct. Commencing between Nov. & April.
Case No. Cholesterol mg.% Case No. Cholesterol mg.%

2 96.0 1 105-7

3 98.9 5 108.5
- 4 105.7 6 105.7

8 96.0 7 90.1

11 105.7 9 93.1

13 96.0 10 108.5

15 120.7 12 124.1

17 98.9 14 105.7

20 111.5 16 134-0

21 117-2 18 117.2

22 87.3 19 81.6

25 81.6 23 93.1

26 114.3 24 140.0

56 105.7

Av. 102 .4 Av. 108.2
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Similar observations were made on twenty eight cases of
chorea,and a difference of only about 2 mg. 'yl was found between
the figures for the summer and winter months (vide Table 36b).
In the present series of normal children referred to on page 23

no seasonal variation was found.

TABLE 36.
(b) Chorea
Commencing between Commencing between
May and October. November and April.
Case Cholesterol Cholesterol
No. mg. % wng. %
27 117-2 121+.1
30 131.0 117-2
31 120.0 93-1
33 117-2 102.3
3k 98.9 35
41 121+. 1 98.9
142 111.5 98.9
HH v 151+.0 127-6
A%
45 120.5 39
146 98.9 140 160.9
148 131.0 131.0
50 111.5
53 117.2 127.6

102.3

Av. 119-1+ Av. 117-8
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General Conclusions.

1. Rheumatic arthritis, pericarditis, and endocarditis with
cardiac failure, were attended in fifty per cent of cases

hy low cholesterol values.

2. The "blood cholesterol was increased in amount during the
course of an uneventful convalescence, in practically

every case of acute rheumatism.

3. Oscillations of the cholesterol values during the course
of articular rheumatism were usually associated with some
complication. Variability of this sort was not observed
in cases recovering from chorea; few, however, had

complicatione.

't There was no difference between the cholesterol values of
children suffering from their first or second attack of

acute rheumatism.

5. The blood cholesterol was not significantly affected by

fever or by the administration of salicylates.

6. No correlation was found between the blood cholesterol and

the activity of the chorea.

7. The blood cholesterol in chronic rheumatism with well
established cardiac lesions was within normal limits in

every casce.
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SECTION 5.

RENAL DISEASE.

In view of the fact that both the maximum and minimum
values for blood cholesterol have been observed in renal disease,
it is surprising that this subject has incited so few investi-
gators. Both Campbell*l ”* and Maxwell*2” have commented upon
our lack of knowledge of the blood cholesterol in nephritis.

High values are found in chronic parenchymatous
nephritis, and the blood cholesterol in acute nephritis and in
chronic interstitial nephritis is the subject of dispute.
Gardner™ " believes that hypercholesterolemia occurs only when
nephritis is complicated by the so-called nephrotic syndrome,
a view which is supported by Trumper and Cantarow

The majority of workers agree that hypocholesterolemia
occurs in uraemia, and very low results have been reported.
Cantarow and McCool(S) have, however, pointed out that Ilow
values are found in a variety of “terminal states, and may not
therefore be"specific for uraemia."

The cause of these variations in the blood cholesterol
is unknown. Disturbed fat metabolism, diminution of the serum
proteins and renal degeneration, are a few of the apparently

inadequate explanations which have been formulated.
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A. ACUTE NEPHRITIS.

The association of cholesterol variations with infective
processes has "been indicated in the earlier part of this work;
and the important role of a streptococcal infection in the

etiology of nephritis is well known(6)(7). Fleming(g) attributes
the increased cholesterol values during convalescence in two of

her cases to the subsidence of an infection.

Personal observations.

Serial determinations were made on twenty five subjects,
and single determinations were made on eighteen. These cases
have been studied with special reference to the role of oedema

and infection, in the cholesterol variations in nephritis.

Infection.

A history of infection was obtained in all but two
children, and fever was actually present when the initial deter-
minations were made in ten cases. The figures for these ten

cases with fever are tabulated below.

TABLE 37. (Vide chart 13.)
Showing an Increase within 7 days of the cessation of fever.

Cholesterol mg.% Days after
Case No. Temp. During fever After cessation of fever fever.
1 99.4 102.3 136.9 1
2 100.0 131 .0 105.7 11
6 99.0 98.9 127.6 7
8 99.4 128.1 131.0 2
11 100.6 102.5 131.0 4
17 99.6 157-4 178.1 3
19 102.2 114-3 150.6 2
21 100.1+ 120.7 117.2 15
22 99.0 96.0 131.0 6
23 100.0 87-3 111.5 5
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It is evident from the above table that normal or low
cholesterol values were obtained in nine out of the ten cases.

Another infection occurring during the course of the
illness was also found to produce a fall in the cholesterol. In
case No. 12 (vide Table 1+0) an alveolar abscess producing fever
was associated with a diminution of the blood cholesterol from
121+1 mg.% to 111.5 mg.%. In case No. 3 (vide Table 39) a moder-
ately severe attack of diarrhoea was accompanied by a fall of the
cholesterol from 161+.3 mg.% to 111.5 mg.% within twenty four
hours. In case No. 11+ (vide Table 1+0) the occurrence ofan upper
respiratory infection was accompanied by a fall of the cholesterol
from 131-0 mg.% to 117*2 mg.% and the temperature rose to 102.00P.

These results indicate, therefore, that hypercholesterol-
emia and pyrexia are seldom found together.

It has already been shown in the sections on pneumonia
and rheumatism, that an increase in the blood cholesterol occurred
during convalescence from these infections. It is not, therefore,
altogether surprising that an increase of the blood cholesterol
was obtained in many of these cases of nephritis. Referring again
to Table 37 it can be seen that when the cholesterol was estimated
within seven days of the cessation of fever, an increase was noted
in every case. It can be observed from Tables 38-1+0 that this
post infective rise was followed by a gradual return of the

cholesterol values to within normal limits in all cases.
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Oedema.

Maxwell in 1928(2) made observations on both adults and
children and found increased cholesterol values in every case
exhibiting oedema. Fleming(s), in 1931, found that the oedema
was not proportionate to the amount of cholesterol in the blood.
Sylvestre ) found hypercholesterolemia almost constantly present
in children with acute nephritis, though low values v/ere found
in gravely 11l patients. This author did not, however, find any
correlation between the oedema, albuminuria or haeanaturia and
the blood cholesterol. Peters and Van Slyke”™” believe the
co-existence of oedema and lipemia in nephritis to be only a
coincidence, because oedema is found in other conditions without
any alteration of the blood lipoids.

The results of the present investigation are in agreement
with the contention of Peters and Van Slyke.

In the serial determinations indicated on Tables 38, 39
and UO oedema was present in twenty one subjects at the time of
making the initial estimation, and there was a history of oedema,
or at least puffiness, in all but one case.

Severe oedema was present in only two subjects, and the
results are indicated in Table 38. It is apparent from the table
that the cholesterol variations during the course of the illness
in these two subjects do not differ markedly from what has been
found in pneumococcal and rheumatic infections. The maximum
figures for these two subjects were 1i+7*2 mg.*o and 131.0 mg.fo

respectively. The absence of high values in these two cases

exhibiting marked oedema is noteworthy.
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Oedema was absent when the initial detemination was
made in four children (vide Table 39) and the maximum values for
each case were 204.0 mg.%, 178.1 mg.%, 164,3 mg.% and 136.9 mg. %,
respectively. It is interesting to note that the highest value
of the series was found im this group.

The remaining nineteen children (vide Table 40) had slight
or moderate oedema and only six of them displayed a parallel fall
of the blood cholesterol with the subsidence of the oedema. In
two subjects (Nos. 22 and 23) values of 90.2 xag.do and 84.5 nig."o,
respectively, were found and these low values associated with
oedema are noteworthy. The maximum cholesterol values exceeded
those observed during convalescence from pneumonia in only two
instances.

In a series of eighteen single estimations indicated on
Table 41, the absence of any correlation between the blood

cholesterol and oedema is apparent.



Case

No. Name Age
1 JI.D. 9
2 EG. 11

142.

TABLE 38.

Cases with marked oedema.

Cholesterol

Date mg.% Oedema Fever
21.11.35 102.3 ++ 99.4 History - Sore throat
7 days ago. Oedema
22.11.35 147-2 ++ 99.0 since then. Has numer-
ous septic spots on
23.11.35 143.7 ++ 99.0 skin. Urine contains
red blood cells and
24.11.35 136.9 + - casts.
25.11.35 - B.P. 154/90.
25-11.35 139.3 + - 1.12.35 - B.P. 114/80.
26.11.35 139 3 . 6.12.35 - B.P. 111/70.
27.11.35 134.0 + - 17.12.35 - General con-
N dition much better.
28.11.35 120.8 - Urine still contains
. some red blood cells
29.11 .35 124.1 — and casts.
30.11.35 128.1 - - 17.1.36 - Dismissed to
country branch.
2.12.35 134.0 — _
3-12.35 131.0 - -
9.12.35 131.0 - -
19.12.35 131 -0 - -
30.12.35 128.1 -
20.6.37 131.0 ++ 100.0 History - Abdominal
pain and vomiting 3
5.7.37 105.7 + weeks ago.

5.7.37 - Increasing
9.7.37 117.2 + - ascites and oedema.
Albumen and blood in
urine. Irregular fever
from 4.6.37 to 24.6.37.
8.9.37.- Very wellj.no

oedema; urine clear.



Case

No, Name
3 J.M.
4 T.0O'B.
5 R.J.

6 E.O’D.

Age

143.
TABLED.

Cases without oedema.

Cholesterol

Date n Oedema i<ever
mg."o

30.9.36 160.8 - History - Vomiting and
fever 10 days ago.

6.10.36 164.3 - Pace puffy on 29-9.36.
Urine contains red

7.10.36 111.5 - blood cells and casts.
7.10.36 - moderately

16.10.36 136.9 severe diarrhoea.
Dismissed "well" on
30.10.36.

28.4.36 204.0 - - History - Pace said
to have been puffy for

6.5-36 150.6 3 weeks. Urine con-
tains red blood cells

12.5.36 131 .0 - - and casts.
12.5.36 - only a few
red cells in urine.
Dismissed "well" on
5.6.36.

28.4.36 131 .0 - - History - Right otitis
media 10 days ago.

6.5.36 120.7 - - Urine contains blood
and casts.

12.5.36 120.7 22.5.36 - General con-
dition very good;

18.5.36 136.9 - - urine clear.

22.5.36 178.1 -

23.1.36 98.9 99.0 History - Oedema 5
days ago. V.S. murmur

24.1.36 98.9 - 99.0 at apex not conducted
to axilla.

31.1.36 127.6 23.1.36 - B.P. 132/92.
Urine contains red

6.2.36 131.0 blood cells and casts.

Dismissed "well" on
12.2.36 136.9 - - 12.2.36.



1F1-

I(\?Ig‘se Name Age

7 J.S.
8 J.H
9 M.H

2

TABLE UP.

Cases with moderate oedema.

Date

20.1.36

22.1.36

23.1.36

24.1.36

30.1.36

31.1.36

21.12.35

23-12.35

3.1.36

12.

13

14.2.
15.2.

19

20.2.
21.
24.2.
25.

2.

2

2.

2.

2.

.36

36
36

5.3.36
15.3.36

Cholesterol
mg./

108.5
102.3
105.7

108.5
131.0

131.0

128.1
131.0
111 .5

157.4
131.0
143.7
143.7
136.9
120.7
120.7
117.2
124.1
124.1

Oedema Fever

99-4

144.

History - Stiff neck a
week ago. Temperature
102 0 4 days ago.
Tonsils enlarged and
inflamed. Urine con-
tains a few red blood
cells and casts.

31.1.36 - Child very

well. Occasional red
blood cells and casts
in urine.

History - Oedema for 4
days. Tonsils acutely
inflamed, and rhonchi
all over left side of
chest. Urine contained
blood and casts. Dis-

missed irregularly on
16.1.36.

History - No history of
recent infection.
Oedema for 4 days.
Tonsils enlarged and
red. Coarse ralesall
over chest. Urine con-
tains albumen +++,
casts and blood +++.
13.2.36 - H.F.E. =
21.6 rnz. %

16.2.36 - 3.7. = 96/64.

17.2.36 - Urine still

contains red blood
cells and casts.

13*3*36 ~ Urine clear.

Dismissed "well" on
21 .3.36.
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Table 40 (Contd.)

Igl?)se Name Age Date Clilg)glteszterol Oedema Fever
10 CB. 4 15.3.36 117.2 + ~  History - Fever and
oliguria for 2 days.
16.3.36 140.0 + : Temp. of 101.0 on the
14/3/36.
18.3.36 153.0 + 15.3.36 - Urine contains
red "blood cells & casts
23.3.36 150.0 - - 27.3.36 - There are
still a few red "blood
25.3.36 131.0 - - cells on microscopic
examination of urine.
27.3.36 136.9 3.4.36 - Urine clear.
Was dismissed "well”
3.4.36 120.7 : - on 15.4.36.
I A" 4 27.2.36 102.5 + 100.6 History - Oedema for 2
days. Urine contains
2.3.36 131.0 + : "blood and casts.
7.3*%36 - red "blood
7.3.36 136.9 cells in urine on micro-
scopic examination.
Dismissed "well” on
11.3.36.
12 AMcL 5 30.1.36 136.9 + History - Oedema for 10
days. Vomiting for 2
1.2.36 131.0 * days. Tonsils are
N greatly enlarged and
3.2.36 124 .1 septic. Urine con-
tains abundant "blood
12.2.36 111.5 99.4 and casts.
15.2.36 150.6 2.2.36 - B.P. = 96/80.
12.2.36 - Alveolar
21 .2.36 114.3 — — abscess.
23.2.36 - Still a few
22.2.36 111.5 red blood cells and
casts in urine.
24.2.36 105.7 6.3.36 - General condi-
tion fairly good. Dis-
3.3.36 117.2 - - missed to country branch



Case

No. Name
13 D.D.
I+ D.H.
15 B.C.
16  W.McK
17 M.G.

hik..

Age

Date

25.7-36
3.8.36
6.8.36

12.8.36

19.8.36

9.9.36
22.9.36

13.5.37
26.5.37

12.10.36
29.10.36

3.U0.36
6.1+.36
8.1+.36
17.4.36
22.U.36

Table UP (Contd. )

Cholesterol
mg./J

120.7
11+3.6

105.7

105.7
117.2

131.0
117.2

133.U

121+ 1

108.5

105.7

157-1+
178.1
131.0

136.9
11+0.0

Oedema Never

102.0

+ 99.0

11+6.

History - oedema for 6
days. No history of
acute infection.
25.7.36 - Urine contains
blood and casts.

19.8.36 - Urine clear.
Child dismissed "well"
on H.9.36.

History - Oedema for 5
days. Urine contains
red blood cells and
casts. Upper respir-
atory infection from
18.9.36 to 23.9.36.
Dismissed "well" on
23.10.36.

History - Oedema for 9
days. Tonsils enlarged
and septic. Urine con-
tains red blood cells
and casts. Dismissed

"well" on 10.6.37.

History - Face puffy
for H days. Tonsils
big and septic. Urine
much albumen and a few
red blood cells. Dis-
missed "well" on
6.11.36.

History - Oedema for 1
week. Oliguria for 5
days. Tonsils greatly
enlarged and pus in
crypts. Short V.S.
murmur at apex not con-
ducted to axilla.

B.P. 13k/101+. Urine
contains blood and
casts. N.P.N. 1461+ mg.



No.

17 M.G.
(ctd.:

18 W.R.

19 C.P.

20 M.L.

2l 3.M.

Case Name Age

6

Date

6.5-36

9.5.

13.5

20.2.
22.2.
24.2

25.2.

26.2.
27.2.
28.2.

3.3

15.3.
27.3.

19.8
21.8.

1.9

28.4
13.5

28.5

36

.36

.36

36
36
36
36

.36

36
36

.36

36

.36

.36
.36

.36

Table 40 (Contd.)

134.
140.

131.

131.
117.
117.

114.
150.
140.
143.
124.
120.

120.
120.

120.
124.

196.

108.
124.

. 120.
117.

0
0

Cholesterol Oedema Fever
mg.fo

102.2

100.4

147.

8.4.36 - General condition
improving.

13.5.36 - Much better.
Dismissed "well" on 29.5-36

History - Oedema for 1 wk.
Temp. 101.0 from 30.3.37

to 2.4.37% Urine contains
blood and casts. Dismiss-

ed "well" on 14.4.37.

History - Oedema for 2
weeks. The urine contains

abundant blood and casts.
23.2.36 -B.P. 100/60.

3.3.36 - The urine contains

occasional red blood cells.
Child was dismissed "well"
on 31.3.36.

History - Oedema for 8
days. Tonsils acutely in-
flamed. Urine contains
casts and red blood cells.
Dismissed "well" on
2.10.36.

History - Oedema for 3
days, fihonchi all over
chest. Urine contains
red blood cells & casts.
Dismissed "well" on
3.7.36.



Case

A
No. Name Age
22 T.B. 9
23 AW 9

Date

9.
10.
I1.
12.

13.
14.
16.
18.

19.
20.

21

29.

30.

12

15

11.35
11.35
11.35
11.35

11.35
11.35
11.35
11.35

11.35
11.35

.11.35
22.
2.
9.
19.
30.

11.35
12,35
12.35
12.35
12.35

11.35

11.35

.12.35
.12.35
.12.35
.12.35
.12.35

.12.35
.12.35

.12.35

19.
30.

12.35
12.35

.3.36

Table 40 (Contd.)

Cholesterol Oedema Fever
mg.55 .

131.0 + 99.0

96.0 + 99.0

98.9 + -
90.2 + -

94.2

98.9
131.0 - -
128.1 -
124.1 - -
124.1 - -
124.1 - -
117.2 - -
105-7 - -
124.1 - -
124.1 - -
120.8 - —

93.1 + 100.0

87 .3 + 100.0

87.3 -
84.5 -
90.2 + -

93.1 -

111.5 - -

108.6 - -
108.6 - -

124.1 - -

108.6 - -
102.3 - -

98.9 -

148-

His tor.y - oedema for 1
week. There is slight
oedema of limbs & face
is puffy. There is a
short V.S. murmur at

the apex, not conducted
to axilla. B.P. 140/90.
Urine contains blood and
a few casts. Prom the
25th until the 30th the
urine was free from caste
but a few blood cor-
puscles were found on
microscopic examination.
The child made a good
recovery and was dis-
missed on 17.1.36.

Tonsillitis 2
Oedema for 1
slight

History -
weeks ago.
week. There 1is
oedema of the lumbo-
sacral region. B.P. =
160/94. The urine con-
tains red blood cells &
o+o
30.12*.35 - The urine
still contains casts &
a few red blood cells on
microscopic examination.
15.3.36 - Urine clear.
The child made a good
recovery & was dismissed
on 31.3.36.



Iig'se Name Age Date
2+ M.O’H. 10 22.1.36
31 .1.36
5.2.36
12.2.36
25  C.M. 10 29.7.36
6.8.36
11.8.36

Table UP (Contd. )

Cholesterol

mg.Ja Oedema Fever

13U.0 +

136.9
11+0.0

11+3.7 - -

105.7 +
121+1 : -
111+ 2

11*9-

History - Vomiting a
week ago, 1ll since
then. Prolonged con-

vulsion on 19.1.36.

Tonsils septic. Moist
rales left hase. B.P.=
11+8/120. Urine contains
blood and casts.

12.2.36 - No casts, but
very occasional red
blood cell.

10.3.36 - General cond-
ition good; urine clear

History - Oedema for
one week. Tonsils
septic. Urine contains
red blood cells & casts
6.8.36 - Urine clear.
Dismissed "well" on

21.8.36.



Case

No.

26

27

28

29

30

31

32

33

35

36

37

38

39

40

41

42

43

Name

AM.

J.C.

M.D.

J .McL.

F.C.

D.McC.

W.P.

J.S.

M.F.

F.McK.

‘W.McA.

J.Y.

TABIZ 41.

150.

Singie determinations on 18 cases of acute nephritis.

Date

29.

11.

31.

30.

25.

24.

21.

21.

30.

28.

11.

.9

.36

.36

.36

.37

.37

.36

.36

.36

.36

.36

.36

.37

.36

.36

.36

.37

.36

.37

A;gne Ch"‘gfgfoif‘” N.P.N.
yra.

5 181.5 29.7
3 164.3 84.0
8 154.0 -

5 143.7 57.5
5 143.7 100.0
2 136.9 28.4
5 136.9 25.0
3 131.0 26.0
4 131.0 41.3
6 131.0 44.7
3 127.5 61.7
4 126.5 28.9
6 124-1 55.7
2 124.1 -

8 111.5 27.3
3 111.5 28.4
3 105.7 -
4 98.9

Urine Duration

Fever Casts Blood UIPUNEHS 0 of
edema.

100.0 + +

- + + + 5 days

- + + + 11"

- " n + 9

101.8 + + * 7 "

- + + + g

- + = + + 4 "

- 4 + -
100.0 + +4++ ++ 10 days
- + + + 5 »

101.4 + + - -
- + + + 8 days
99.8 + + + 5 %
- + + - -
- + + + 10 days
- 4 + + 4 *
- + + - -
e

+ + + 7 days
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In Table 1¥2 the concomitant changes in the blood chol-
esterol and the body weight are indicated in twelve children.
Loss- of weight was associated with a diminution of the
cholesterol in five, and an increase in five subjects. There
was a coincident increase in weight and rise of the cholesterol
in one patient. The absence of any correlation is therefore
apparent.

The oedema was of recent onset in every child and it is
therefore impossible to say whether or not there is a.iy correla-
tion between the duration of the oedema and the blood cholesterol
values. Case No. 1+, however, displayed the maximum value of
the series ana also gave the longest history; oedema having
been present for three weeks before admission to hospital.

It will be remembered that Maxwell(z) found hypercholes-
terolemia in all cases of acute nephritis exhibiting oedema,
and it is interesting to note that in his subjects the oedema
was of considerably longer duration. It is thought that the
presence of infection, and the short duration of the oedema, may
be associated with the lower values of the present series.

In view of the contention of some authors that there
is a close relationship between cholesterol and oedema, it is
interesting to note, at this point, that in the present investi-
gation the blood cholesterol was not increased in five cases of
oedema from other causes. In one case of congenital oedema the
cholesterol was as low as 58-6 mg.% (vide Table 1+3). These
results therefore give support to the contention that there 1is

no correlation between the blood cholesterol and oedema.



TABLE U2.

152.
Acute nephritis.

(a) Showing a general tendency for a parallel
Between the loss of weight and the fall
of the Blood cholesterol in 5 cases.

Case Date Cholesterol V/eight
No. mg.# in kilos.
1 21 .11.35 102.3 29.2
22.11.35 1U7.2 29.2
23.11.35 1U3.7 26.U
2U0.11.35 136.9 27.U
25.11.35 139.3 26.7
26.11.35 139.3 25.6
27.11.35 13U0.0 25.1
28.11.35 120.8 25.0
29.11.35 12U-1 25.1
30.11.35 128.1 2U.6
2.12.35 13U0.0 2U.2
3.12.35 131.0 2U.2
9.12.35 131.0 25.0
19.12.35 131.0 20.1
30.12.35 128.1 2U.6

3 30.9.36 160.8 1U.U
6.10.36 16U.3 1U.0
7.10.36 111.5 1U.0

16.10.36 136.9 13.8



Case
1:0.

19

Table 42 (Contd. )

Date

28.4-36

6.
12.
18.
22.

12.
13.
14.
I5.
19.
20.
21.
24.

25.

15.

20.
22.
24.
25.
26.
27.
28.

15.
27.

W W WO 0NN D NN

5

.36
.36
.36
.36

.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36

.36
.36
.36
.36
.36
.36
.36

.36

.36
.36

Cholesterol
mg.;-:

131.0

120.7

120.7

136.9
173.1

157.4
131.0

143.7
143-7
136.9
120.7

120.7
117.2

124.1
124-1

I11.5

114.3
150.6

140.0
143-7
124.1

120.7

120.7
120.7
120.7
124.1

Weight
in kilos.

21
21

20.
21.
22.

13.
12.
12.
12.
13.
13.

13.
13.

23.
22.

21.
21 .
21.
20.
20.
20.

20.
21.

3
Nl

O N O

o 0 AN &N o©

153.



TALLE J+2. 154.

(b) Showing a general tendency towards an inverse ratio
between the loss of weight and the cholesterol values
in 5 cases.

?Tase Date Cholesterol . We_ight
0. mg.?5 in kilos.
6 23.1.36 98.9 22.4

24.1.36 98.9 22.2
31.1.36 127.6 22.1
6.2.36 131.0 22.2
12.2.36 136.9 22.4

11 27.2.36 102.5 14.2
2.3.36 131.0 12.8
7.3.36 136.9 12.0

17 3.4.36 157.4 23.8
6.4.36 178.1 21.5
8.4.36 131.0 20.6
17.4.36 136.9 21 .2
22.4.36 140.0 20.0
6.5.36 134.0 21.0

9.5.36 140.0 20.8

13.5.36 131.0 21.6
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Table 42 (Contd. )

Case Date Cholesterol Weight
Ho. Tilg.% in kilos.
23 29.11.35 93-1 24.0
30.11.35 87-3 23.8
1.12.35 87.3 22.8
2.12.35 84.5 22.4
3.12.35 90.2 22.0
4.12.35 93.1 21.4
5.12.35 111.5 21.0
8.12.35 108.6 20.6
9-12.35 108.6 20.3
12.12.35 124-1 20.0
19.12.35 108.6 21 .4
30.12.35 102.3 21 .2
25 29-7.36 105.7 25.2
6.8.36 124-1 20.8
11.8.36 114.3 21.2

(c) Two cases without oedema at the
time of making the determinations.

4 28.4.36 204.0 15.0
6.5.36 150.6 15.1
12.5.36 131.0 15.8

7 22.1.36 102.3 10.7
23.1 .36 105.7 10.9
24.1.36 108.5 11.0
30.1.36 131.0 11.6

31 .1.36 131.0 11.7
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TABLEJ".

Case Cholesterol . .
No. Name Age mg. % Diagnosis
10+ F .K. g 93.1 Cardiac failure with oedema
45 J.N. ”12 105.7 Nutritional oedema.
6 J.McP 2 105.7 Nutritional oedema.
1+7 L. éé 90.2 Congenital oedema.
148 C.G. 11g 58.6 Congenital oedema.
Nitrogen retention.
Fleming”; and others, ) have been unable to demonstrate

any correlation between the blood urea and the blood cholesterol,
and their findings have been confirmed in the present series.
Referring again to Table 1+1, the highest cholesterol value (181.5
mg.%) 1is displayed in case No. 26, with a non-protein nitrogen
value of 29.7 mg.%. In case No. 30 the non-protein nitrogen was
100.0 mg.?0, while the blood cholesterol was 11+3.7 mg.fo. Again
case No. 36 had a non-protein nitrogen value of 61.7 mg. % when
the cholesterol was 127.5 mg. %

Table MW+ indicates clearly the complete absence of any

correlation between the blood pressure and the cholesterol.



TABLE 44.

Showing the relation between the blood pressure
and the blood cholesterol in 10 subjects.

Case Date Cholesterol Blood pressure

(1)
No. mg. % Systolic Diastolic

19 22.2.36 150.6 100 60
9 15.2.36 143.7 94 60
1 25-11.35 139.3 154 90

32 24.4.36 136.9 130 65

24 22.1.36 134.0 132 104

33 21.1.36 131.0 92 60

ko 28.8.36 111 .5 126 84
7 22.1.36 102.3 104 74
6 23.1.36 98.9 132 92

24.1.36 98.9 130 80
it 31.1.36 127.6 96 50
23 30.11.35 87.5 126 80

it 1.12.35 87-5 118 80
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B. URAEMIA.

The majority of investigators find low values in uraemia.

(12)

Ashe and Bruger quote the literature on the subject indicat-
ing that in nephritis the blood cholesterol usually falls as
uraemia becomes evident. These authors believe that hypochol-
esterolemia with marked nitrogen retention predicts in many
cases a fatal termination. Henes 13) also found low values in
fatal cases. Grigaut observed hypocholesterolemia in uraemia
and he states that during the course of convalescence the blood
cholesterol increases as the nitrogen retention diminishes.
Gainsborough(lsz on the other hand, does not believe that deter-
mination of the blood cholesterol is of any prognostic value.
He states that a decrease of the cholesterol, to either a normal
or a low figure, may be associated either with recovery in the
purely nephrotic type, or progression towards sclerosis and a
fatal termination.

In the present investigation uraemia occurred in two
subjects with acute nephritis (vide Table 45a). The cholesterol
values during the acute phase were 81.6 mg.% and 93-1 mg”™o res-
pectively. The blood urea in the first case was 31-0 mg.% and
in the second case the non-protein nitrogen was 22.5 mg.%.

Both children made good recoveries.

Uraemia was observed in three patients with chronic

nephritis (vide Table 45b). Marked hypocholesterolemia was

found in No. 51, the initial value being 64-3 mg.£ and it rose

to 93.1 mg.% before death. In this case the pathologist made
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the following interesting note cn the supra-renals, "the adrenal
glands are snail and there is complete absence of cholesterol
storage in their cortices." In case No- 52 the cholesterol was
251.0 mg.£ the day before death. In another subject, No. 53.

the blood cholesterol was 159-1 mg.% a few hours before death.
The blood cholesterol was not,therefore,of any prognostic value
,in these cases. The increased values in Nos. 52 and 53 are note-
worthy since they are in disagreement with the results of many
of the authors quoted.

With regard to the low values in cases Nos. 149 and 50,
it has already been shown that the blood cholesterol variations
in acute nephritis differ little from those in other infections
and it is not therefore surprising to find low values in the
acute stage of the illness. Cantarow and McCool > have pointed
out that hypocholesterolemia is found in the terminal phases of

many illnesses, and may not therefore be specific for uraemia.
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Uraemia.

(a) Acute nephritis.

Case N Age

No. ame in Date Cholesterol

yrIS. mg. /

b9 A.B. 7 6.11.36 81.6 History - Oedema for 3 days.
Convulsion yesterday. B.P.
11+0/116. Blood urea - 31.Qnig./
Child drowsy. Urine contains
blood and casts. Child made a
good recovery and was dismissed
on 11.1.37.

50 J.H. 7 17.11.36 93-1 History - Oedema of face k days
ago. Headache and drowsiness
yesterday. Very drowsy and has
severe vomiting. No oedema.
N.P.N. 22.5 mg./. Urine con-
tains blood and casts. Child
made a good recovery and was
dismissed on 11.1.37.

TA3LS 1+5.
Uraemia.
(b) Chronic nephritis.
Age
ggse Name in Date Ch(;nlegs./terol
YIS

51 J.M. 8 5.5.37 61+.3 History - Acute nephritis 3

yrs. ago.
6.5-37 75.9 5.5.37 - B.P. 175/110.
Acutely ill. Urine contains
11.5.37 93.1 albumen but no blood. Fre-
quent convulsions from 1+-5-37
18.5.37 93.1 until 26.5.37.

6.5.37 - N.P.N. 177.6 mg./
26.5.37 Died Autopsy report -"Advanced
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Table U5 (Contd. )

Age
Case Name in Date Cholesterol

No. yrs. mg.%

52 J.S. 10 17.11-35 239.0 History - "Kidney trouble" 6
yrs. ago. Child remained
22.11.35 231.0 well until a month ago - began
to have frequent attacks of
23.11.35 Died cramp.
17.11.35 - Undersized child.
No oedema. Optic neuritis
present. Urine contains
albumen +++ and a few red
blood cells.
22.11.35 - N.P.N.625.0

Post-mortem report -"Kidneys
small and capsules slightly
adherent. Surface mottled,
yellowish areas being inter-
mingled with zones of conges-
tion. On cutting the kidney
substance the cortex is nar-
rowed and the markings
irregular. Both renal arter-
ies show some hypertrophy."

53 M.C. 8 26.11.35 183.U History - Recurrent vomiting

for a month.

8.12.35 159-1 26.11.35 - Severe retinitis.
B.P. 210/180; N.P.N. = 30.1
mg. 7. ..

8.12.35 Died Autopsy report - Chronic
nephritis, hypertrophy of the
heart, tabes mesenterica."

*
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c. ICHIROSIS.

F.uch work lias "been dene on the blood cholesterol in
nephrosis but the cause of the hypercholesterolemia in this
condition remains unknown.

Galvin and Goldberg™ " review the relationship between
the blood cholesterol and oedema in renal disease, and state
briefly the views of different workers. Schwarz and Kohn(17'/
give a resume” of the literature on the subject, with special
reference to children under one year.

The following are some of the explanations formulated by

different investigators.

Oedema.

Some authors”17)(18) * find any correlation between
the blood cholesterol and oedema, stating that the cholesterol
(19),

remains high even in the oedema free periods. Other workers'-

find higher values in the presence of oedema.than in the free
periods.

Serum proteins.

A slight but inconstant ratio between the blood cholesterol
and the serum proteins has been observed by some*-1"* and contra-
dicted by other workers. Some investigators*'20” find that
high cholesterol values are,in the majority of cases, associated
with low serum protein values, while others( ) do not find any
close proportionality between the two values. Cowie et alii”™
suggested that there might be a ratio between the amount of

protein lost in the urina and the blood cholesterol increase.
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Schwarz and hohn,17v)vhi1e noting the lack of uniformity of the
cholesterol-protein ratio, conclude that the increased "blood
cholesterol does not ref.)lace the protein lost from the "blood.
Leiter@ZZ) reduced the serum proteins to 3 gm.£ "below normal, "by
"bleeding animals, and found a coincident fall of the cholester-
ol. Cessation of the depletion was followed "by a sharp rise of

the cholesterol.

Diet.

It has "been suggested that a dietetic regimen might have
seme "beneficial effect in this condition. Fat free and other
diets have, however, "been shown to have no effect on the "blood

cholesterol in nephrosis® »~ 27|

Metabolism.
The metabolic rate is low in many cases of nephrosis, and
Epstein and Lande 24) thought that it was inversely proportional
to the blood cholesterol. Recent workers have, however, been
unable to demonstrate any correlation between the blood cholesterol
and the metabolic rate(17)(23)
A few authorgpave reported beneficial results following
thyroid administration, The majority of workers, however, find
the condition unaffected by this extract(23)

Bruger”2"” found that the cholesterol excretion in the

urine was parallel to the protein excretion in nephrosis.



Personal observations.

This group comprises seven cases which, did not all exhibit
precisely the same clinical picture. The majority of them may
be classified as subacute nephritis, or what is commonly called
chronic parenchymatous nephritis or nephrosis. General anasarca
of a chronic nature, and abundant albuminuria occurred in all
patients. Blood was absent from the urine in three subjects,
scanty red blood cells were found after spinning in three, and
haematuria occurred in the remaining child. The blood pressure
showed a decided increase in only one subject.

Hypercholesterolemia occurred in every case, and the
oscillations of the blood cholesterol did not appear to be rel-
ated to any known factor (vide Table 46).

In case ilo. 54 the cholesterol values were followed out
for five months, and during this period the readings varied
between 300 mg.% and 600 mg.%. Schally”2”® found that liver
extract caused a diminution of the cholesterol in nephrosis; therefore
campolon 2 c.c. daily was tried in this case. During the first
six days of treatment there was a steady increase from 482.7 mg.%
to 618.8 mg.%. Three days after this the child was placed on a
salt free diet, and the blood cholesterol gradually diminished,
until after thirteen days on this diet it had fallen from 607.9
mg.% to 439.1 mg.%. Thereafter it oscillated between 300 mg.%
and 575 mg.%. This child's condition gradually deteriorated
and twelve days before death the blood cholesterol was 308.0 mg.%.

In case No. 55 the majority of readings were between

200 mg.% and 300 mg.% over a period of six months. A fter being
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placed on a salt free diet the cholesterol gradually fell from
260.0 mg.% to 161+.3 mg..j. This diminution may however have "been
associated with the gradual deterioration which occurred in the
patient's general condition during this period. The increase in
weight and the fall of the cholesterol values in the terminal
stage of the illness i1s noteworthy.

In case No. 56 observations were made both during an oedema
free period and during a period of oedema. This child was admitted
to hospital with severe general anasarca. Oedema persisted for
three months and during the period the cholesterol values ranged
from 193.1 mg.% to 1+21.8 mg.%. Determinations made during an
oedema free period gave values ranging from 87-3 mg.% to 308 mg.%.
Prom this case it would appear that the presence or absence of
oedema has little influence on the blood cholesterol.

In chart 11+ a comparison is made between the variations
in the blood cholesterol and the changes in the body weights of
cases 5k, 55 and 56. At some periods of the illness the two curves
are more or less parallel but this relationship is not, however,
sufficiently definite to suggest that the cholesterol values are
related to the oedema.

It may be said, therefore, that this small series of cases
show consistently high values which cannot be correlated with any

of the biochemical or physical findings (vide Table 1+ ).
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Case
No. Name Age

54

MM.

8

6

17.
19.
26.
27.
30.

31

10.
11.
12.
13.

14.

15

17.
18.

Date

.1.36

1.36
1.36
1.36
.1.36
.2.36
.2.36
.2.36
.2.36
.2.36
.2.36
.2.36
.2.36
.2.36
2.36
2.36
2.36
2.36
2.36

.2.36

MLEJ+6-
Cholesterol Weight
mg. % kilos.
308.0 21.84
451.0 23.20
398.9 23.0
398.9
382.7 22.0
433.3 -
482.7 ¢. 21 .4
451.7
457.4 22.46
444.8 -
482.7 22.6
510.2 -
618.8 22.8
T.O -
579.0 23.0
607.9 s.J:.d -
579.0 23.2
579.0
482.7 23.4
457.0
496.5 23.4
482.1 s.c
457.4 23.2
444.8 —

166.

Historyy - apart from whooping
cough at 2 years of age and
measles at 3 years of age,
health was good until onset
of present illness 9 days ago.
28.12.35 - Face puffy.

1.1.36 - Puffiness worse,
vomiting and oliguria present.

6.1 #36 - Marked oedema of face
limbs and lumho-sacral region.
B.P. 108/88. Afebrile.

Urine - Albumen +++ and casts.

17.1.36 - N.P.N. 63.8 mg.%
Total protein = 4.443 gpi%

18.1.36 - Ascitis present and
general oedema very marked.

31.1.36 - Start campdon 2 c.c.

daily (c)

6.2.36 - Start salt free diet
(s.f.d.)

15.2.36 - Stop campolon (s.c.)

16.2.36 - Little change in

general condition.

24.2.36 - Complained of abdom-
inal pain. Irregular fever
persisted until 4.3.36.



Case
No.

54
(Ctd.

Name Age

M.M.

8

Date

19.2.36

21.
22.
24.
25.
26.
27.
28.
29.

11.
13.
15.
18.

12.
l6.
23.

27.

2.

36

.36
.36
.36
.36
.36
36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36

Table 46 (Contd.)

Cholesterol
mg.%

459.
482.
439.
476.

482.
525.

437.
433.
444 .
398.
308.
538.
470.
523.
470.
523.
575.
575.
346.
239.
299.
299.
308.

1
7

1

Weight
in
kilos.

23.2

22.6
22.8

22.0

22.8
22.2

22.4
22.6
22.6

23.2

19.8

18.2

20.0

On 29.2.36 there was no
change in the oedema.

5.3.36 - N.P.N. =41.2 mg.%

14.3.36 - Had 1 novurit sup-
pository on 13.3.36 followed
by frequent loose stools.

Oedema and ascitis unchanged.

16.3.36 - N.P.N.
Total proteins

87-7 mg.%.
514 gm.%

9.5.36 - General condition
practically unchanges; oedema
of legs less but ascitis [.S.Q

21.5.36 - Child greatly emaci-
ated; oedema and ascitis less.

9.6.36 - Died.
Post-mortem permit refused.



Case
No.

55

Name

S.K.

Age
in
yrs

8

10
12
14
16
18
21
23
24
25

31

12.
l16.

20.

23

27

16.

22
28

Date

.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.3.36
.4.36
.5.36
5.36
5.36
5.36
.5.36
.5.36
6.36

.7.36
.7.36

.7-36

Table 46 (Contd

Cholesterol Weigh

mg. %

214.9
214-9
196.5
196.5
214.9
227-5
227.5
247.1
272.4
290.0
290.0
290.0
294.2
308.0
398.9
4448
252.0
335.6
366.6
356.2
346.0
272.0

260.0
255.1
239.0

in
kilos

27.8

27.4

27.6
27.0

27.0

26.8
29.2

30.0

30.0
30.0

30.8
30.0
29.8
30.0
29.8
30.0

30.6

29.5
31.6

34.1

168.

History - Intermittent otor-
rhoea since infancy. Urine of
dark colour since January
1936. On 4.2.36 face puffy.
On 12.2.36 severe vomiting
and marked oedema.

2.3.36 - 1,larked oedema and

ascitis present. N.P.N. =

78.1 mg./o. Serum protein =
6.03 gm.S$.

B.P. 120/84- Urine contains
albumen +++, blood +++ and

casts.

7.3.36 - Still gross oedema
and haematuria.

30.3.36 - General anasarca
persists with slight haema-
turia,

20.4.36 - Papular rash
present.

3.3.36 - Condition unchanged.

26.6.36 - Oedema slightly
less; dulness and impairment
of PM. at left base.

8.7.36 - Low salt diet.
16.7.36 - Tonsillectomy.

19 «7.36 - Profuse double

otorrhoea.

7.9.36 - Oedema +++++ gener-
alised; respiration laboured.

8.9.36 - Condition worse.

10.9.36 - Died.

Autopsy report - 'Sub-acute
nephritis. Generalised ana-
sarca, early acute pericard-
itis. '



Table 46 (Contd.)

Age Weight
Case  Name ign Date Cholestg'.rol ing
No. yrs me.-J kilos.
55 S K. 8 6.8.36. 239.0 29.2
BW.)
12.8.36 239.0 29.4
19.8.36 226.5 29.2
1.9.36 178.1 31.8
7.9.36 164.3 31.4
56 J.McD. 4 6.7.36 243.0 19.32 History - Healthy until
oedema appeared 2 wks. ago.
21.7.36 = o) 17.6 No history of an acute in-
fection.
24.7.36 268.4 18.2 6.7.36 - Severe general
anasarca. Tonsils small
28.7.36 255.1 18.4 and unhealthy. Blood urea
28.3 mg.”. Total serum
6.8.36 255.1 19.28 protein = 4-939 gm.§.
Urine - albumen ++, casts +
12.8.36 255.1 18.94 and a few red blood cells.
21.8.36 193.1 17.6 23.7.36 - Oedema increased.
24.8.36 268.4 19.52 15.8.36 - Oedema less.
17.9.36 404.5 17.72 17.3736 - Oedema consider-
ably increased.
30.9.36 243.0 16.68
5.10.36 - Only slight
6.10.36 214.9 15.2 oedema; severe diarrhoea
with blood and mucus in
7.10.36 164.3 15.0 stool; recovered after a
few days.
15.1.37 189.9 18.08 15.1.37 - Very slight
oedema. Dismissed to
31.1.37 346.0 19.58 country branch.
3.3.37 - Whooping cough.
3.5.37 105.7" 20.1 Dismissed to fever hospit-
al.
25.6.37 87.3 19.52 3.5.37 - Out-patient. Very
well. No oedema. Made
9.7.37 308.0 18.0 excellent recovery from
whooping cough.
21.8.37 102.3 — 14.6.37 - Readmitted to
hospital with history of
26.9.37 280.0 23.60 increasing oedema of 12

days' duration. Has
fk 1.10.37 280.0 21 .40 marked oedema. Blood



Case

56
3td.)

57

Name

J.McD.

R.McC.

F.D.

Age

Date

8.1+.36
8.5.36

3.6.36

Table U6 (Contd.)

Cholesterol
mg.?5

569.8

299.9

991 .0

Weight
in
kilos.

170.

urea = 36.5 mg/-a

25.6.37 - General condition
much improved; no oedema.

8.7.37 - Slight oedema.
Serum proteins 8.2 gm./.
General condition good.

9.7.37 - Transferred to
country branch.

13.8.37 - Dismissed home.

21.8.37 - Out-patient. Very-
well. No oedema.

21.9.37 - Readmitted to hos-
pital. No oedema until 10
days ago, gradually increas-
ed since then. Now has
gross oedema and ascitis.

1.10.37 - Oedema entirely
gone. Lookswell.

History - Oedema and album-
inuria for 3 months.
8.1+.36 - Severe anasarca,

ascitis ++ and fluid at

base of both lungs.

B.P. 100/?. Urine - albumen
+++, a few hyaline and gran-
ular casts, no blood.

N.P.N. 23-5 mg.%.

Serum proteins 7.868 gra.%.
Condition remained practi-
cally unchanged until death
on 9.5.36.

History - Oedema of face
and legs and abdomen for W
years. Basal systolic mur-
mur audible. Tonsils en-
larged and red. Urine con-
tains albumen ++, ho blood.
B.P. 117/80. Afebrile.
N.P.N. 38.7.

Serum protein 6.375 gm./b.
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Table 146 (Contd.)

Cholesterol

History - Oedema for 2 weeks.
Marked oedema and sane ascitis.
Urine contains albumen +++ and
a few red blood cells.

N.P.N. = 23.5 mg.%.

Total protein = 1+.700 gm.%.
B.P. = 122/82.

History - Oedema for 5 months.
Moderate oedema. Urine con-
tains red blood cells <&casts.
B.P. 150/132.

N.P.N. = 21+.3 mg.%.
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The blood cholesterol in some other affections of the renal
s./stem.

The blood cholesterol was low in renal dwarfism and

congenital cystic disease of the kidney (vide Table U7). A

case of hyperpiesis had a normal cholesterol value.

TABLE U7
Age
ﬁ%se Name in Cholesterol Diagnosis
) yISs. mg. /o
61 A. S. 12 98.9 Renal dwarfism
62 tl. Y. 7 90.3 Renal dv/arfisrm
63 V/.T. 16 98.9 Congen. cystic
52 disease of
kidney.
eu S.D. 10 120.6 Chronic nephritis
hyperpiesis.

(B.P. 200/60)

Summary.

Normal or low cholesterol values were found in the
majority of the children with acute nephritis. The cholesterol,
however, increased during convalescence in many of these subjects,
and showed variations very similar to what has been observed in

pneumonia, in rheumatism and in other infections during the

convalescent period.

It has been suggested that infection may play an
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important part in the cholesterol variations in acute nephritis.
Fever was accompanied "by low values in the majority of cases.
Consistently high values were only found in subjects presenting
the so-called "nephrotic syndrome".

In acute nephritis, no correlation was found between the
blood cholesterol and the blood pressure, or between the blood
cholesterol and the nitrogen retention.

The absence of any correlation between the blood chol-
esterol and oedema, both in acute and chronic nephritis, has been
demonstrated. Increased values were not found in cardiac, nutri-
tional, or congenital oedema. These findings are in agreement
with many of the authors quoted.

The blood cholesterol in uraemia was not found to be of
any prognostic value. Low results were noted in the two cases
that recovered. Of the three fatal cases the cholesterol was
high in two, and very low in one. These results are in disagree-
ment with many of the workers already quoted who believe that low
values are usually found in fatal cases.

A1l the cases of acute nephritis made a good recovery,
and it is therefore impossible to give any definite opinion res-
pecting the prognostic value of the blood cholesterol. Neverthe-
less, it is probably significant that this good recovery was
associated with a return of the blood cholesterol to a normal
level in twenty four out of twenty five cases on whom serial
determinations were made.

The blood cholesterol was low in two children with renal

dwarfism and in one with congenital cystic disease of the kidney.



SECTION U.

SOME DISEASES OF THE LIVER AND BLOOD TOGETHER WITH
OBSERVATIONS ON THE HISTAMINE TEST OF LIVER FUNCTION.

R8le of the liver and gall-bladder in
cholesterol metaboilam - a review of the literature.

Much has been written on the r6le of the gall-bladder in
cholesterol metabolism, and the conclusions arising therefrom show
a considerable lack of unanimity. Some believe that the gall-
bladder secretes cholesterol; some think it absorbs cholesterol,
while others deny that it takes any active part in cholesterol
metabolism. In the year 1898 Naunyn”// and his school thought
that cholesterol was secreted by the mucosa of tie biliary
passages, while in 1936 Mackey(z) concluded that the gall-bladder
probably absorbs cholesterol. It is not proposed, however, to
do more than mention this aspect of the subject which has been
reviewed recently by Mackey.

Many investigators believe that the liver either secretes
or excretes cholesterol, and that the blood cholesterol value
depends on the functional activity of the liver cells. Hence
arises the idea that the blood cholesterol level might be an
index of liver efficiency.

As early as 1862 Flint” wrote an instructive article
on the "new excretory function of the liver." He believed that
cholesterol was separated from the blood by the liver, and finally
discharged into the alimentary tract together with the bile. He
came to these conclusions after investigating the cholesterol
values in various diseases, and performing experimental work on

dogs. S perryin 1926 concluded that cholesterol was secreted
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by the liver as a waste product for excretion into the faeces,
and he quotes the results of a large number of workers in support
of his beliefs. BorgattiCVu thought that the liver not only
excreted but produced cholesterol. Thannhauser®” is of the
opinion that the liver is the regulator not only of the blood

cholesterol,but also of the relation between the free and ester

cholesterol.



A. CATARRHAL JAUNDICE.

The etiology of this condition is uncertain but most
authors agree that biliary obstruction plays some part in its
causation”The majority of workers® ° #1712~ find that
the blood cholesterol is increased in cases of biliary obstruction,
but exactly why this increase occurs is the subject of much con-
troversy. It has been suggested that the increased cholesterol
values are due to regurgitation of the cholesterol, together
with the bile salts, into the circulation. This suggestion has,
however, been contested by several investigators. Heinlein 3)
believes that hypercholesterolemia occurring in obstructive
Jaundice is due to diminished storage by the liver. Rothschild
and Felsen”1”® consider that the cholesterol metabolism is regul-
ated by the liver, and that the blood cholesterol is kept constant
by excretion into the bile. Any obstruction to this outflow would
therefore produce hypercholesterolemia.

Chauffard et alii”® -~ found that the blood cholesterol
was more or leas proportional to the bile retention in obstructive
Jaundice, and in catarrhal Jaundice the cholesterol, bilirubin and
bile elements in the blood ran a parallel course, diminishing
progressively during the convalescent period. This latter finding
is in agreement with the results of the present investigation.
Ottenberg(IO) has found the blood cholesterol increased in catar-

rhal Jaundice, and he considers the cholesterol value to be a

useful aid in differentiating between catarrhal Jaundice and

acute yellow atrophy.of the liver.



Personal observations.

This group comprises eighteen children with catarrhal
jaundice, between the ages of five months and eleven years.

Serial determinations were made during the course of the
illness in ten subjects (see Table UQ). The initial estimation
was made within a week of the appearance of the jaundice in every
case. The initial values showed without exception either definite
hypercholesterolemia, or high normal values. The maximum figures
were obtained at the first determination in all but three instances,
the maximum results in these cases were however noted, one, two
and three days later, respectively. Thereafter in all but one
subject the blood cholesterol gradually diminished coincidently
with the disappearance of the jaundice, and of the bile pigments
from the urine. There was,however,no absolute parallel, for the
bile pigments often disappeared from the urine before the blood
cholesterol had fallen to a normal level. The same thing occurred
in respect of the disappearance of the jaundice. In Case No. &
for example, the jaundice disappeared while the blood cholesterol
was still 218.0 mg.%, and in No. 9 there was definite jaundice
when the cholesterol had fallen to 12h-1 mg.%. In the majority
of subjects,however,the highest initial cholesterol values were
found in the most deeply jaundiced children. There would appear
therefore to be a more or less definite parallel, subject to
notable exceptions in a few cases, between the bile pigments in
the blood and the cholesterolemia. A very similar relationship

is indicated in the cases of “catarrhal jaundice in Table 50
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between the bilirubinemia and the cholesterolemia. There is
only one notable exception (Case No. 10 ) in this table. These
results are in close agreement with the findings of Chauffard
et alii in catarrhal jaundice”

The blood cholesterol rose during the convalescent
period in one case (No. 7 )» This subject was not, however, ob-
served after the jaundice had completely disappeared. Owing to
infection in the ward it became necessary to dismiss the child
at a somewhat early date, and it is possible that had a determin-
ation been made at a later date, a diminution of the blood chol-

esterol would have been found.

Never (Vide Tables 48 and 49 ).

The cholesterol values in catarrhal jaundice are appar-
ently an exception to the general rule that pyrexia is accompan-
ied by hypocholesterolemia. Fever was present in seven subjects
and five of them had cholesterol values of over 170 mg.%. In
one case fever of 101.8 was associated with a blood cholesterol
of 251.0 mg.%.

A series of single determinations on eight subjects are
shown on Table 49 and two of them exhibit normal values. One,
No. 11, gave a reading of 102.3 mg.%, this child of five months
was in extremely poor general condition and had conjunctivitis
followed later by a corneal ulcer. The other child (No. 16 )

was eleven years of age and was only faintly jaundiced.
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It is apparent from both the serial and single determin-
ations indicated on Tables 48 and 49 that there is no correla-
tion between the blood cholesterol and the duration of the
jaundice.

In this series of eighteen cases there was a remarkable
inverse proportion between the ages of the children and the
cholesterol values. Of the seven children under four years of
age, four displayed results of over 250 ng.% and of the remaining
three, two had cholesterol values of over 200 mg.%, i.e. six out
of the seven children had values of over 200 mg.%. Of the eleven
children over four years of age, all except two displayed values
of less than 200 mg.%.

In conclusion it may be said that the blood cholesterol
was increased in catarrhal jaundice, and that it;>returned to a
normal level during the convalescent period.

High values were observed even in the presence of fever.



Ho. Name

Age
(yrs

12

19
12

Date

11.8.36
15.8.36
21.8.36

1.9.36

13.10.37
14.10.37
16.10.37

18.10.37

9.1.36

10.1.36
11.1.36

13,1.36
14.1.36
15.1.36

16.1.36

Cholestgrol
mg.

251.0

181.4

143.7

111.5

268.0

208.0

164.3

131.0

£55.1

275-9

£55.1

£11.4

154.0
127.6

127.6

111.5

124.1

120.7

TABLE 48.

Jaun-

dice m
+ Bile
++ Bile
£ -
T Bile
+ Bile
+ Bile
*  Bile
+ Bile
Bile
- Bile

Urine

10 oases of catarrhal jaundice.

Stools.

Clay
Clay
Normal

Normal

Pale
Normal
Nonnal

Normal

Clay
Clay
Clay

Clay

Clay
Clay

Normal
Normal
Noimal

Nonnal

180;

lilstory - Jaundiced for 4
wks. Motions olay coloured
for 2 wks.

Sxam.- Marked jaundice,
liver 4 fb ., spleen not
palpable. Elood picture
normal. Van d. Eergh
biphasic - indirect - 12.0
units. Temp. 99-101* fran
10.8.26 to 17.8.36. Condi-
tion improved slowly while
in hospital and was dismiss-
ed"well"on 1.9.36.

History - Jaundiced for 6
days. Liver 3 fb. and
spleen 2 fb. Slight fever
on 14th & 16th. On the 18th
the general condition was
much better and on 22nd was
dianiseed to country branch.

History - Convulsion 1 week
ago followed by left sided
paralysis. Jaundiced and
stools pals for 3 days.

Sian. - No paralysis; moder-
ate jaundice. Temp. 102’
5.1.36 - Jaundice increased

6.1.36 - Fever still present
jaundl.ee 1.S.Q.

7.1.36 - AfebrllIs Jaundice
almoat gone.

Dismissed "well" on 24.1.36.



r Keme Age Da
(yrs)

4 G.B. 3 7.9.
$.9
9.9
10.9
11.9

18.9.
14.9.

8.10

19.10

S S.McP. 5 18.3
19.3
21.3
23.3
25.3
26.3
27.3

30.3
31.3

2 J.S. 7 10.10
12.10

13.10

te

36

.36

.36

.36

.36

36
36

.36

.36

.36

.36

.36

.36

.36

.36

.36

36

.36
.36

.36
.36

.36

Cholesterol Jaun-
dice .

mg.%

218.0
290.0
235.0
218.0
218.0

208.0
143.7

160.8
124.1

143.7

197.0
181.5
235.0
223.0
193.1
140.0

120.7

127.6

185.0
178.1

280.0

Table 48 (Contd.)

++

+

Urine

Bile

Bile

Bile

Bile

Bile

Bile

Stools

Clay
Clay
Clay
Clay
Pale

Pale
Pale.

Pale
Normal

Nonnal

Clay
Clay
Normal
Normal
Normal

Normal

Normal.

Normal

Normal

Clay
Clay

Normal

181.

History - Listlessness and
fever for 8 days.

Bxan. - Slight Jaundice.
Tonsils enlarged and red.
Liver 2 fb. Temp. 99.4%
7.9.36 - Temp. 99.21
Condition 1.S.Q.

8.9.36 - Afebrile, liver
still enlarged.

14.9.36 - General condi-
tion very good. Dismissed

History - Sore throat 2
weeks ago. Jaundice for

1 week.

gram. - A febrile. Liver

3 fb. Does not look ill.
9.10.36 - Van d. Bergh -
biphasia, indirect 1.0 unita
20.10.36 - Dismissed "weu=

History - Jaundiced 1
month ago? cleared up in a
week and returned 1 week
ago.

Earn.- Temp 99°. Liver
enlarged. Van d. Bergh -
direet - biphaaic, indir-
ect - 12.0 unita. Tonsils
enlarged and red.

20.3.36 - S till fever of 99°
21.3.36 - Afebrile.
27.3.36 - Temp. 103?
30.3.36 - Afebrile; gener-
al condition much better.

1.4.36 - Dismissed "well".

History - Severe vomiting.
epigastric pain 1 wk. ago.
Exam. - Interm ittent fever
of 39. Vvan d. Bergh -
direct - biphaaic, indirect
6.0 units.

14.10.36 - General condi-
tion much improved. Dis-
missed.



Table 48 (Contd.)

Cése Cholesterol

Name .Age Date i
No. (y%s) Urine Stools
M.B 8.11.37 164.3 T+ Bile Clay
29.11.37 133.9 ++ Bile Clay
71. MeG 30.6.36 150.6 + Bile Clay
1.7.36 124.1 + Bile Clay
2.7.36 120.7 + Bile Normal
4.7.36 108.5 Normal
10 J.D. 11 23.2.37 143.7 + Bile Clay
+
6.3.37 105.7 Normal

History - Jaundiced for
6 weeks.

Exam. Deeply Jaundiced
liver 1 fb. V.d.Bergh:
direct - biphaaic: in-
direct - 36.0 units.
18.2.38 - Dismissed
"well". This child had

a protracted convales-
cence; the jaundice

cleared very slowly.

History - Abdominal pain,
fever and vomiting 8

days ago. Jaundiced for
3 days.
Exam. - A febrile. Liver

enlarged; urobilin in

urine; blood picture
normal.

4.7.36 - Dismissed "well"
History - Jaundiced for
1 week.

Exam. - A febrile. Liver
3 fb. Van den Bergh
direct - biphasic; in-

direct 22.0 units.
6.5.37 - General condi-
tion improving.
26.3.37 - Dismissed
"well".
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TABIg 49.

Single determinations in 8 eases of catarrhal jaundice.

Duration

Age

SOSM Name 8 Cholesterol of Fever Urine StooIs

. (yrs) 0 .

mg.% jaundice
5

11 JJJcP. 2 102.3 4 weeks 99.2 Bile Clay Photophobia, conjunctiv-
itis. Uenaral condition
poor; markedly undernour-
ished, andseptic spots on
face and neck.

12 M.B. 3 231.0 2 days  Afebrile Bile Clay Y. d. Bergh delayed
direct 1.5 units.

13 K.Mch, 3 263.0 6 days 99 .0 Bile Clay Tonsils inflamed

14 0oB. 5 174.0 1 day A febrile Bile Clay Urobilinuria. Blood
normal.

1b M.F. 7 181.9 5 days A febrile Bile Pale -

16 C.W. 11 114.2 5 days 99.0 Bile Pale -

17 AB. 9 157.4 10 days A febrile Bile Pale -

18 cC.s. 10 196.5 5 days  Afebrile Bile Clay Y. 4. Bergh - direct -

biphaaic, indirect -
8.0 units.



Case

24

20

10

23

40

21

44

45

19

Name

S.McP.

I.S.

J.S.

tf.McG.

J.D.

J.H.

D.C.

TABLE 50.

Showing the relation between bilirubinem ia
and cholesterolemia in 14 subjects.

Cholesterol
mg.$

251.0

208.0

197.0

185.0

171.0

150.6

143.7

140.9

124.1

93.1

90.2

87.3

81.5

Van

den Diagnosis.

Bergh

12.0 Catarrhal jaundice.

11.0 Congenital obliteration of bile
12.0 Catarrhal jaundice.

6.0 Catarrhal jaundice.

8.0 Pneumonia, jaundice.

5.0 Catarrhal jaundice.

22.0 Catarrhal jaundice.

24.0 Congenital obliteration of bile
1.0 Catarrhal jaundice.

3.0 Banti’s disease.

12.0 Septi caemia.

4.0 Icterus gravis.

44.0 Icterus gravis.

22.3 Pneumonia, jaundice.

18U.

ducts.

ducts.
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B. JAUI'TDICZ ASSOCIATBD WITH SOL"E OTHER CONDITIONS.

Toxaemic .jaundice (I+ cases).

The results in these subjects tend to he either increased
or decreased (vide Table 51 ). Diminution of the blood cholesterol
has already been found in acute infections, and it 1is thought that
the increased values in the above cases ray have been associated

with a slight catarrhal infection sufficient to produce some

degree of biliary stasis.

TABLE 51

Toxaemia.

C Age . _
Ngse Name in Cholesterol Diagnosis
. years
12 .
19 D.C. 59 81.5 Pneumonia.
20 J.S. 3 171 .2 Pneumonia.
21 J.H. 57 93.1 Septicaemia
22 H.G. _Z 1U00.3 Meningitis.
52

Congenital atresia, (I+ cases)

In three subjects there was a definite increase of the

blood cholesterol to about 200 mg.%; two of them had congenital

atresia of the bilel duets, while one had atresia of the duodenum.

The remaining case had a high normal value.
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TABLE 52.

Congenital atresia.

Age
Case Name in Cholesterol Diagnosis
Wo. yrs. mg."
23 A.L. 1 140.9 Atresia of
12 bile ducts
24 A Y. 6 208.0 Atresia of
52 bile ducts
25 B. _2 193.1 Atresia of
52 bile ducts
26 WMcC J. 204-0 Atresia of
365 duodenum.

It will be shown later (vide page 193) that the blood cholesterol
is often low in haemolytic jaundice.

One may conclude from the preceding results that there
is no correlation between jaundice per se and the blood cholesterol.
The findings suggest, however, that the cholesterol values increase
proportionately with the degree of biliary obstruction. _These
results are in agreement with those of the majority of workers
who have investigated the blood cholesterol in obstructive and

catarrhal jaundice.
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C. THE HISTAMINE TEST OF LIVER FUNCTION.

The statement that the blood cholesterol curve after giving
histamine, migfrt he a useful aid in the diagnosis of liver dis-
eases, led one to investigate the effect of this drug on the
blood cholesterol of normal and jaundiced children.

Hypercholesterolemia has been produced in dogs by the
introduction of hydrochloric acid into the duodenum,” ~ ~ and
also by giving histamine. This is thought to be the result of
stimulation of the sensory nerve endings in the alimentary canal,
and this interpretation is in conformity with the results of

(17)

many workers who believe that stimulation of the parasympa-
thetic nervous system produces hypercholesterolemia.
Stephanutti(IS) found that in normal subjects 1 mg. of
histamine produced a rise preceded by a preliminary fall of the
blood cholesterol which returned to normal within forty minutes.
In patients with hepatitis and catarrhal jaundice the curves
were exactly reversed, while subjects with profound liver damage
exhibited hypercholesterolemia which slowly returned to normal.
Uniform results after histamine have not,however,been obtained
by all investigators. Goebel(19) noted a rise, while Cornell(zo)

observed a fall of the blood cholesterol, after histamine and

after food, and after both histamine and food.
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Personal observations.

This group comprises ten children exhibiting jaundice,
and ten who were not suffering from any acute illness and who
were in good general condition. The latter form the control
group.

Histamine 0.1 mg. per 10 kilos, was injected subcutaneously
and the blood cholesterol was estimated before, and 6, 11+ 20, 30

and 140 minutes afterwards.

Control group (vide Table 53).

Three of these children had recovered from an acute i1l1l-
ness. None of them were confined to bed, and at the time of
making the observations they did not display any evidence of
disease. Histamine was followed by increased cholesterol values
in eight subjects. The rise varied from 9 mg.% to 110 mg.%, the
average increase for the eight cases was 16 mg.%. In two of these
children there was a preliminary fall of the cholesterol and in
four of them it had returned to the initial value 1H0 minutes
afterwards. The remaining two cases displayed a fall of the
cholesterol, and it is interesting to note that they were two of
the three children giving a history of a recent acute illness,
one having had chorea and the other nephritis. In the former
case the cholesterol fell only 7 mg.%, while the latter showed
a very decided fall of 143 mg.%. The urine was clear in the
latter case; there was no oedema, and the child appeared to have

made a complete recovery from the attack of acute nephritis.
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TABIE S3.

Cholesterol curves after histamine

0.1 Eg. per 10 kilos, body weight.

(a)Control children showing increased values.

Cholesterol mg.%

Case Name Age Before after histamine.
e (yrs 6 14 20 30 40 Remarks.
mins.

27 A.G. 5 136.9 143.7 143.7 143.7 143.7 155.0 Enuresis - urine clear.
28 AG-. 6 136.9 1369 1w g3 1369 1369 - Healthy child.

29 JB. 7 111.5 102.3 124.1 120.6 117.2 124.1 Epilepsy.

30 CK. 8 114.3 98.9 114.3 115.5 124.1 117.2 Pulm. Tub. General con-

dition very good.

3. M.S. 8 105.7 111.5 124.1 117.2 120.6 105.7 Optic neuritis, cause
unknown.

32 A.C. 10 131.0 136.9 136.9 143.7 131.0 131.0 Epilepsy.

33 M.R. 11 131.0 136.9 157.4 150.6 136.9 171.2 Chorea, recovered.

34 M.L. 12 155.0 164.3 164.3 143.7 1550 155.0 Pyuria, urine contains
only a few pus cells.

(b) Control Children showing diminished, values.

35 Z.S. 8 131.0 124.1 124.1 124.1 131.0 131.0 Chorea, recovered.

36 C.D. 10 131.0 105.7 98.9 87.3 98.9 114.3 Nephritis, recovered.



One may conclude from the above results that histamine
produces an increase of the "blood cholesterol in the majority of

healthy children.

Jaundice.

The cholesterol curves following histamine in eight child-
ren with catarrhal Jaundice are indicated in Table 5k~

The blood cholesterol rose in four subjects,and in one,
the rise was preceded by a slight fall, while in three of these
four cases the cholesterol was above the initial level at the end
of forty minutes.

A diminution was observed also in four patients, but it
was not preceded by a rise in any of them. Three of the subjects
displayed a return of the cholesterol to the initial level at the
end of forty minutes.

It is apparent from Table 54 that when the initial chol-
esterol is high, histamine frequently produces a diminution of the
value, while if it is low, histamine causes an increase.

A deviation from what appeared to be the normal curve
after histamine was found,therefore,in half of the patients in
this group. It is difficult to assessthe significance of this
finding since so little is known of the pathology of catarrhal
Jaundice. Soffer and Paulson(fﬂ.)]have shown,however,that impair-
ment of hepatic function often follows catarrhal Jaundice.

Histamine was also given to -a case of pneumonia with Jaun-
dice, and to a child with Hanot's cirrhosis. A fall, and a slight

increase, respectively, followed the histamine in these two cases.



Case

8o.

16

18

14

17

12

37

20

Name Age
yrs
CW. 11
Cc.S. 10
B.S. 5
G3. s
A.B. 9
J.S. 7
M .B. 3
M.L
M.S. 10
J.S. 3

TABLE 54.

Cholesterol curves after histamine 0.1 mg.
per 10 kilos.

Before

196.5

143.7

174.6

157.4

280.0

223.0

208.0

96.0

171.2

6

136.

160.

171.

143.

239.

223.

105.

160.

Cholesterol mg.$£
after histamine.

14

136.9

219.4

178.1

160.8

155.0

247.1

196.5

208.0

102.3

164.3

20

(nins. )
150.0
227.0
150.6

160.8

143.7
223.0
204.0

200.0

154.0

30

126.9

234.0

157.4

174.6

143.7

223.0

208.0

185.0

96.0

168.3

40

117 .

214.

164.

181.

155.

251.

219.

214.

98.

171

.2

In 10 cases of .jaundice.

Remarks.

Catarrhal jaundice.

n it

it
& n
n L]

Efenot’s cirrhosis.

Pneumonia, Jaundice.
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Histamine did not produce any change in the blood

cholesterol values of two cases of coeliac disease.

TABL2 55.

Coeliac disease.

Case Cholesterol mg.%
No. Name Age after histamine.
Before 6 li+ 20 30 Uo
mins.
38 C.C. . 105.7 112+2 105.7 105.7 105.7 105.7
39 M.S. 96.0 96.0 93.1 93.1 93.1 96.0

In conclusion it may he said that although histamine
produced a rise of the blood cholesterol in the majority of
healthy children in this series, the results in disease are
manifestly inconsistent and do not give any justification for

the use of histamine as a liver function test.
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D. DISEASES OF THE BLOOD.

(1) Anaemias.

Muller( ) gives a most comprehensive review of the
cholesterol metabolism in anaemia. He has collected many cases
from the literature showing the cholesterol variations in
haemolytic, pernicious and the so-called "secondary" anaemias.

Frequent reference will he made to this work in the next few

pages.

Haemolytic anaemia.

Investigators have found the blood cholesterol either
diminished(23) or within normal limits(1 in this condition.
Hypercholesterolemia has not been reported by any author.

Biscons and Rouzaud”2” <collected ei”it cases of haem-
olytic jaundice and found hypocholesterolemia in every one.
Muller”22) discovered thirty seven cases in the literature and
hypocholesterolemia was reported in 67.5 per cent of them.

Govaerts”2-~ found higher cholesterol values and a lower
incidence of icterus in infants who did not have their vernix
washed off. He attributes this to the- antihaemolytic action of
cholesterol. Sperry®*2” on the other hand,did not find any cor-
relation in his series between physiological icterus and the
total cholesterol.

McNee” believes that in haemolytic jaundice there 1is

over-activity of the reticuloendothelial system especially the
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spleen, and consequently excessive "blood destruction takes place.
Mull(ezrzziraws attention to the fact that there is no correlation
between the severity of the anaemia and the blood cholesterol
values in these cases.

There does not appear therefore to be any general agree-

ment respecting the rcJle of the blood cholesterol in the haemolytic

anaemias.

Splenic anaemia.

In the present investigation there were two cases of
splenic anaemia, and the cholesterol was within normal limits
in one (No. 40) and very low in the other (No. 41). In No. 40
the blood cholesterol displayed little variation during the first
six weeks in hospital, remaining about 120 mg.%. At the end of
this period splenectomy was performed and three days afterwards
the cholesterol had fallen to 98.9 mg.%. Thereafter it rose,
gradually to a maximum of 181.5 mg.% fifty two days after the
operation. Eight months later it had fallen to 131.0 mg.%. In
No. 41 the initial cholesterol value was 64-3 mg.%, and after
almost a month in hospital the child's general condition had
improved, but the blood cholesterol was only 70.0 mg.%. Splen-
ectomy was then performed, and twenty two days afterwards the
cholesterol had increased to 98.9 mg.%. Seven weeks later, how-
ever,the cholesterol was only 93.1 mg.% (vide Table 56).

A definite increase of the blood cholesterol after splen-

ectomy was observed therefore in both cases, and these results are

in agreement with the findings of other workers,(22>27>28,29) who



Case Name
No.

1o E.P.
H E.H.

Age
in
yrs.

10

Date

15-1 -36
17-1-36
20.1.36
21.1.36
21+.1.36
30.1.36
31.1.36
1.2.36
6.2.36
13.2.36
21.2.36
27.2.36
3.3.36
1+.3.36
27.3.36
10.1+.36

K.12.36

29.1.37
21+.2.37
16.3.37

3.5.37
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TABLE 56.

Splenic anaemia.

Cholesterol

mg. %

111+.3
117.2

I11.5
121+ 1
117.2
120.7
117.2

120.7
117.2

117.2
98.9

111.5
121+

121+ 1
11+3.7

181.5
131.0

61+.3
70.0

98.9

93.1

Snail premature babv
jaundiced at birth, cleared slowly
but never completely. Jaundice
varies from time to time.

Exam. - Well nourished child with
definite jaundice of skin and
conjunctivitis. Liver and spleen

History -

1? fb. Urine - trace of urobilin,
no bile.

16.1.36 - Urine - eurobilin +
17.1.36 - Urine - urobilin +++

V. d. Bergh; direct - biphasic;
indirect - 3.0 units.

1+.2.36 - Jaundice persists.

General condition good. Spleen

and liver 2 fb.

18.2.36 - Splenectomy.

27.3.36 - Very well.

10.1+.36 - " "

+12.36 - " "

History - Healthy until K da.vs aero

had abdominal pain and vomited
about half a pint of blood.

Exam. - Spleen is 14 fb. and urine

contains no urobilin.

25.2.37 - Splenectomy.

16.3.37 - General condition much
improved.

3.5.37 - Very well.
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observed hypercholesterolemia followed by a gradual return of

the blood cholesterol to a noraal level. This hypercholesterol-
emia has not been satisfactorily explained by any author. MacAdam
(27)

and Shiskin state that there is no evidence as to what extent,
and in what way, this hypercholesterolemia is related to the
question of splenic function.

There was only one case of acholuric jaundice in this

series and the blood cholesterol was 75-9 mg./S, showing a well

marked hypocholesterolemia.

Case Cholesterol . .
No. Name Age me.%0 Diagnosis
U2 AC- 2 75.9 Acholuric jaundice.

Icterus Gravis (vide Table 57).

There are four cases of icterus gravis and the blood chol-
esterol was low in three, and markedly increased in one of them.
The three subjects having low values died, and the child exhibiting
marked hypercholesterolemia recovered. The high figure in No. 26
may probably be accounted for by the presence of biliary thrombi
which are common in neonatal anaemias”™”. It has already been

observed that biliary obstruction is associated with increased

values .
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Icterus gravis.

Case Cholesterol

No. Name Age me.% Remarks
43 A. B. dgys 90.2 Icterus gravis.
Died.
44 R.P. 2 90.2 Icterus gravis.
52 Died.
45 O'D 1 87.3 [cterus gravis.
365 Died.
46 D.B. 1 255.1 [cterus gravis.
365 Recovered.
47 R.B. U= 98.9 Physiological
365 icterus.

Aplastic anaemia.

2 .
’ states that the "blood cholesterol is normal or

2

Muller”.
increased in severe aplastic anaemia. Only one case was observed
in the present investigation and gradually diminishing values were

observed during the course of the illness (vide Table 58).

TABLE 58.

Aplastic anaemia.

Case Cholesterol Hb R-B.C.in
No. Name Age Date mg.$ o millions Remarks
M R.G. 7 22.5.36 96.0 30 Bleeding of gums 18
days ago. Petechiae
27.5.36 87.3 38 15 and ecchymosis are
present & child is
6.8.36 70.0 - - acutely 1l11l.

W.B.C. = 3700.
Dismissed 14.8.36,
slightly improved.
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Nutritional anaemia.

In Table 59 the results in five subjects with nutritional

anaemia are noted.

Although somewhat low values were observed in every case

a marked degree of hypocholesterolemia was not observed in any

of the children.

TABLE 59.

Nutritional anaemia.

Case Name Age Date Cholesterol Hb R.B.C. Remarks
No. mg. % e
: % millions]
10 General condition
49 D.D. 12 7.5.36 105.7 k3 3* poor.
50 TMcA & 7536 98.9 62 k; >omall, poorly nour-
12 ished child.
o i 22.5 36 117.2 68 hi General condition
mich better.
H.O. 2 * 5 : Rickets. Heart -
2 I1*.5.36 87.3 28 31 V.S. murmur at base
52 R.L. 2 1.7.36 108.5 ko 3 Heart - V.S. muimur
at base.
53 C.M. 3 12.7.37 98.9 35 3i Radiographic exam,

revealed severe
rickets.
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Anaemia resulting from haemorrhage.

Feigl”1” found high values after severe post-operative
haemorrhage in comparatively healthy men. The increase was
less marked in patients in poor general condition, and the
maximum figures were obtained forty eight hours after the
haemorrhage. Other workers have noted increased cholesterol
values in experimental anaemia in animals (32)

Loss of serum protein, mobilisation of fat from the
tissues, lack: of red cells and consequent diminished oxidation,
are a few of the explanations which have been offered for this
hypercholesterolemia.

In the present investigation the cholesterol was deter-
mined in an apparently healthy adult male before, and again
twenty four hours after withdrawing 500 c.c. of blood for a
transfusion. The two values were identical (111.5 mg.?>). The
blood cholesterol was also estimated in seventeen children
before and twenty four hours after operation. A diminution of
the blood cholesterol occurred in fourteen patients and the
remaining three subjects displayed only an insignificant increase.

It is interesting to note the complete absence of hypercholesterol-

emia in these cases.



The "blood cholesterol "before and after operation.

Case

No. Name
65 D.M.
66 C.Mcl.
67 D. B.
68 D.McL.
69 J.H.
70 O .K.
71 P.O'N.
72 J.C.
73 H.F.
7U J.H.
75 C.S.
76 J.McK.
77 G.D.
78 D.McL.
79 R.S.
80 C.P.
81 A .B.

Age
(yrs)

11
12

1

TABLB 60.

Cholesterol
mg.f£

Before A fter

98.9 93.1
93.1 90.7
105.7 98.9
111.5 98.9

117-2 105.7
120.6 102.3

102.3 90.7
131.0 105.7

98.9 102.3
111.5 117.2

98.9 93.1

I11.5 102.3
111.5 117.2

96.0 93.1

108.5 98.9
131.0 117.2

108.5 98.9

Diagnosis.

Hernia.
Prolapse of bladder.

Hernia.

Hirschsprung's disease.

Talipes.

Congenital dislocation
hip joint.

Hernia.
Torticollis.
Hernia.

Congenital dislocation
hip joint.

Tenotomy.
Osteotomy.
Tenotomy.
Tenotomy.

Hypospadias.
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of the

of the

Chronically inflamed appendix.

Chronically inflamed appendix.



Leukaemia.

(ii)

Muller observed, hypocholesterolemia

fifteen cases of myelogenous leukaemia.

not,however,been observed
in

cholesterolemia occurred two cases,

in one, while the last subject displayed a slight degree of hyper-
cholesterolemia.
TABLE 61 .
Leukaemia.
Case Cholesterol Hb R.B.C.in
No. Name Age Date mg.$ o, millions Remarks
54 I.W. 2 8.1+.36 154.0 71 ki Child has severe
dyspnoea and is acute-
16.4.36 Pled ly 111. X-ray exam,
shows consol, both
lungs. Temp. 103.°
W.B.C. = 124,200.
Film contains a large
number of primitive
white cells mostly
mononuclears.
55 A.McK 5 3.12.36 105.7 55 2 W.B.C. = 230,000 cells
mainly lymphocytes.
Child disnissed ir-
regularly on 11.12.36.
56 N.M. 5 29.7.36 81.6 28 H W.B.C. = 14,500.
Fever of 100°to 101.8°.
4.8.36 Died Diagnosed aleukaemic
leukaemia.
57 A.McK 6 15.3.37 64.3 43 2 W.B.C. = 1,600.
Platelets almost ab-
23.3.37 Died sent from the blood

Uniform results

in the present investigation.

201 .

in thirteen out of

have

Hypo-

the cholesterol was normal

film .
17S.

Reticulocytes
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(111) Purpura.
The cholesterol in five out of the seven cases in the present
series was well within normal limits. A somewhat low figure

(98.9 mg.%) was noted in No. 62, while in No. 63 the cholesterol

was a little above the normal limit.
In the present small series of cases, therefore, the blood

cholesterol did not display any marked deviation from the normal

values.
TABLE 62.
Purpura.

Case Cholesterol

No. Name Age Date mg.% Remarks

58 A .H. 2 20.1.36 114.3 Diffuse purpuric rash. No
swelling or tenderness of

22.1.36 120.7 joints. R.B.C. =4,120,000;
W.B.C. = 13,600; Hb = 74%.
24.1.36 105.7 Child made a good recovery

and was dismissed on
24.1.36.

59 R.B. 4 25.6.37 105.7 Henoch's purpura. Blood in
stools and purpuric eruption,
Moderately i1l1.
R.B.C. =4,240,000.
Hb = 87%. W.B.C. = 9,400.
Platelets 674,000.
Dismissed "well" on 13.7.37-

60 J.G. 5 14.10.36 114.3 Purpura 2 months ago; still
has slight petachial rash.
Hb = 90%. R.B.C. = 5,160,000
Platelets 20,640.
General condition good.

61 D.McK. 11 11.1.37 111.5 History of pain and swelling

of ankles for 2 weeks. Has

generalised purpuric rash.

Dismissed "well" on 19-3.37%
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Table 62 (Contd.)

Case Name Age Date Cholesterol

No. (yrs) mg. % Remarks.

62 J.C. 10 12.2.37 98.9 Purpuric rash fading.
R.B.C. =3,760,000. Hb = 75%-
W.B.C. = 38,000.
Platelets 94,000.
Llade good recovery after some-
what prolonged convalescence
and was dismissed on 30.U.37-

63 H.K. 7 16.11.35 150.6 Henoch’s purpura. Abdominal
pain and vomiting 6 days ago.
Thin child with fading purpuric
rash. Hb. 93%.
R.B.C. = k,130,000;
W.B.C. = 10,U00. Platelets
W +,000.
Dismissed on 29.11.35 to
country branch.

6k CM. 11 13-2.37 117.2 Henoch's purpura. Fading

haemorrhagic papules on skin
and thighs. Blood in stools.
W.B.C. = 28,000.

R.B.C. =U,680,000.

Platelets 238,680.



(1) S.ympathicoblastoma (vide Table

cholesterol fell as

No.

was acutely i1ll and he had a very

83

8k

E. KALIGRANT TUIViOURS.

In two children the

83 a severe hypocholesterolemia

63).

201+.

initial values were normal, hut the

TABLE 63.

Sympathicoblastoma.

Date

A.G. 1 2.10.36
12£10.36
9.11.36

J.R. 2 1.11.35
3.11.35

5.11.35

E.L. 2 16.1.37

19.1.37
5-2.37

Cholesterol
mg.fe

117.2
96.0

Died

I+ .2
33.8

Died

121+. 1
105.1

Dirt

was observed.

the patients’ condition deteriorated.

severe anaemia.

Remarks.

Child acutely 1ll.
Abdomen greatly distended,
and large mass palpable.

Hb - 38%.

W.B.C.

R.B.C. =
5,300.

Child acutely 1ll.
greatly enlarged.

Hb - 15%.

R.B.C. =

In

This child

2,295,000;

Liver
Spleen 2 fb
1,1+60,000.

X-ray examination shows
multiple bone lesions.

Hb - 61+.7%.
W.B.C. = 12,800;
R.B.C. = 1+195,000.
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(ii » L.ymphadenoma (vide Table 6k) ¢

Low values were found in the two cases observed. The

increase to 120.6 mg”S in No. 85 was noted after he had received

a blood transfusion.

Case  Name $) Date
85 D.McG. 6 13.5.36
12.11.36

8.1.37

27.1.37

5.7.37

13.10.37

16.11.37

86 A.W. 7 7.1.36

8.U.36

TABLE 6U.

L.yirrphaden oma.

Cholesterol

mg.20 Remarks.

120.7 History - Swelling of right
side of neck began about

87.3 January 1935 and has grad-
ually increased in size.

81.6
18.5.36 - Hb. 55%.

96.0 R.B.C. =3,810,000.
W.B.C. = 6,700.

87.3 1,3.11 .36 - Having fever of

120.6 1.00° to 102u from time to

' time. Had deep X-ray therapy

Died on 5.11.36. Glands are
smaller and child seems a
little better.
18.10.37 - Child's condition
gradually deteriorated. Had
blood transfusion on 12.10.37%*
Autopsy report -"Lymphadenama.
pericardial and pleural effu-
sions; ascites, severe
anaemia'l

98.9 History - Admitted to hospi-
tal 3 months ago with con-

Died siderable glandular swelling

especially of cervical group.
Child moderately ill with
fever of 103.0°from time to
time. General condition
gradually deteriorating.
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Summary.

Hypercholesterolemia was found in catarrhal jaundice,
congenital atresia of the "bile ducts, atresia of the
duodenum and in one case of icterus gravis, i.e., in sub-

jects with sane degree of "biliary obstruction.

Hypochole8terolemia was noted in anaemia, and the lowest
results occurred in grave anaemias proceeding to a fatal
temination. There was not, however, any definite correla-

tion between the red cell count and haemoglobin percentage,

and the blQod cholesterol.

Little disturbance of the cholesterol values was found in

purpura.

A post operative fall of the blood cholesterol occurred in

the majority of the children.

Lymphadenoma and sympathicoblastoma did not appear to pro-

duce any characteristic change in the blood cholesterol.



SECTION 5. 20.7.

THE BLOOD CHOLESTEROL IN

DISEASES OF TNE NERVOUS SYSTEM.

Some investigators believe that the nervous system playa
an important part in cholesterol metabolism (vide page 11 ), but
this view is not supported by many workers. Nevertheless,
nervous tissue contains a large percentage of cholesterol and it
is conceivable that a lesion of this system might produce some
disturbance of the blood cholesterol.

Duncan found hypercholesterolemia in cases of psychosis
with gross organic lesions, and Lolli(z) found marked disturb-

ances of the cholesterol in cerebral haemorrhage, tumour and

meningitis.

Convulsions.

McQuarrie et alii”™ ”» quote the literature on the blood
cholesterol in epilepsy, showing a definite lack of uniformity
in the results of different authors. In their own cases they
have not found any constant relationship between the cholesterol
values and the seizures. Nevertheless, hypocholesterolemia was
present in the majority of severe epileptic patients. In some
of their cases the convulsions were reduced in number after the
blood cholesterol had been increased,.by the giving of a ketogenic
diet. Bampini®”® observed hypercholesterolemia in twelve out of
twenty epileptic subjects and in all cases of tetany. Varone

found the blood cholesterol increased in rickets and tetany.
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In the present investigation there were only four cases
of epilepsy (vide Table 65). The lowest value, 81.6 mg.% in
case No. 1, was observed about two hours after a convulsion,
while a high normal value, 11+3.7 mg.% was found in No. 3, twelve
hours after a seizure. In the remaining two children the chol-
esterol was 98.9 mg.% and 131.0 mg.%, two, and four days, respec-
tively, after the last convulsion.

In this small series of cases it is impossible to express
any opinion respecting the relationship between the blood chol-

esterol values and the seizures in epilepsy.

TABLE 65.

The blood cholesterol in eoilepay.

Date of

Case Name Age Date last con- Cholesterol Remarks
No. vulsion. mg.%
1 WM 31§ 27.1+.37  26.1+.37 81.6 Epilepsy.
t 1 n 19.5.37 16-5.37 121+.1 “
it 1 “ 2.6.37 16.5.37 111+.3 “
2 J.W. 6’,\2 25.3.36 21.3.36 131.0 1

ls.
3 A.H 10-6 28.3.36 27.3.36 143.7 Daily convulsions.

Cerebral tuberculoma.

k A.L. 8 1.2.37 29.1.37 98.9 Epilepsy.



TABLE 66.

The 'blood cholesterol in tetany.

Serum

gzse Name Age  Date Cholest‘erol Calcium
. mg.;a l’l’lg/J
1
50 JdleL. ., 20.3.36  120.0 6.7
6 W.C. lg 14-4-37 81.6 6.2
i i T 23,437  124.1 -
t * B 10.5.37  108.5
7 W.feleD. 5§ 15.1.37 87-3 6.5
i £ 20137 105.7 -
i n . 1.2.37 101.8 -
8 IMcP. 30.3.36 96.0 71
9 1.F. 12281236 64 3 7.4
52
8
10 I.B. 90.1 8.1
o 7.4.37
noowee 1340337 9s 7.0

Remarks

Craniotahes
Rickets +
Very well.
Not so well
("boils).

No evidence
of tetany.

Improving.

Well.

Died 30.3.36

Rickets.

Nutritional
oedema.

209.
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No.

12

13

11*

15

16
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Tetany.

The results in tetany are much more definite than in
epilepsy, for low values were noted in six out of seven subjects.
Serial determinations were made in two of them. The initial
values were 81.6 mg.% and 87.3 mg.”, respectively, and in both
cases the cholesterol rose during the convalescent period to
over 100 mg%> (Nos. 6 and 7). In one child the cholesterol was
as low as 64.3 mg.%, and the remaining subjects had values of
90.1 mg.%, 96.0 mg.% and 120 mg.%.

Wade”” noted an inverse ratio "between the serum calcium
and the "blood cholesterol. On the other hand, Goebel™” found

that intravenous calcium raised the blood cholesterol. In the present

series an inverse ratio was not observed between the cholesterol and
the serum calcium (vide Table 66).
TABLE 67.

The blood cholesterol in convulsions
associated with acute infections.

se Date of
Name Age Date last con- Cholesterol Renarks
vulsion. mg. %

D.M. i1112 14.1.36 14.1.36 102.3 Tonsillitis.

ID. 2 7.4.37 7.4.37 87.3 it

M.McA. -2 30.3.36 30.3.36 120.7 Acute gastro-enter-
52 itis.

C.S. 11A 21.11.35 20.11.35 87.3 Dysentery.

W.B. -112 10.3.37  10.3.37 105.7 Acute iliocolitis.



Convulsions from divers causes.

It will "be shown when discussing diabetes that low chol-
esterol values were found in all cases of hypoglycaemic coma.

The values in convulsions associated with acute infections
and in convulsions of unknown origin are indicated on Tables 67
and 68 respectively. There is considerable variability of the
results, and there does not appear to be any correlation between
the cholesterol level and the occurrence of convulsions in these

subjects.

Anterior poliomyelitis.

() found

At the acute onset of this illness Inglessi
slight hypocholesterolemia, having no relation to the temperature.
When paralysis became established hypercholesterolemia resulted
and lasted a long time. He suggests that the increased cholesterol
values are due to the breaking down of nervous tissue and the
setting free of cholesterol.

There are only three cases of poliomyelitis in the present
series and the blood cholesterol did not show any significant

variation from the normal values for children of the same age

groups (Nos. 25, 26 and 27 in Table 69).

Other lesions of the nervous system (Vide Table 69).
The highest figure - 15U.0 mg.% - was found in a case of
cerebral thrombosis with oedema of the brain, and the lowest value

90.1 mg.% - occurred in a case of cerebral tumour. The remaining

cases, which include spastic diplegia, cerebellar ataxia, and

hydrocephalus, were within normal lim its.



TABLE 68.

The blood, cholesterol in convulsions of unknown

origin.
Date of
Case Name Age Date last con- Cholesterol Remarks
No. . mg.£
vulsion.
17 C.N. i1102 28.8.36 26.8.36 96.0 Serum Calcium 11.1
No recent
18 J.A. 19.8.36 convulsions 120.6
19 E.G. o] 11.11.33 8.11.35 105.7 W.B.C. 57,1+00 (no
infection present. )
20 J.B. 3.U.36 No recent 151+.0 Choroiditis.
712 convulsions
21 J.F. 2-1% 11+.5.37 ! 111.5 Acidosis.
2 M.B. Ay 13.1.37 12.1.37 98.9 Serum Ca = 11.2
n it 16.1.37 13.1.37 102.3 ? Mentally defective
23  D.McR 3 21+.5.37 21+.5.37 101+.3 Microcephaly.
ii « 28537 25.5.37 111.5 Cerebral diplegia.
2H T.A. 1 10.6.37 10.6.37 81.6 . Serum calcium 11.3

mg.%.



Case
No.

25
26
27
28
29
30
31
32
33
34

35
36

37

38

39
1*0

Name

E.F.
N.McC.
C.L.
Il 3.
R.M.
J.O.
LLT.
0.F.
E.W.
J.1.IcB.
J.H.
1.B.
I.F.

J.H.

D.Y.

J.S.

213.

TABLE 69

The Blood cholesterol in spine lesions
of the nervous system.

Cholesterol

Age Diagnosis

mg. %

1 111.5 Poliomyelitis (onset 3 v/ks. ago).
2 102.3 Poliomyelitis (onset 4 wks. ago).
k 124.1 Poliomyelitis (onset 2g yrs. ago).
8 90.1 Cerebral tumour.

8 114.3 Cerebral tumour.

11 131.0 Cerebral tumour.

3 124.1 (Encephalitis) spastic hemiplegia.
5 105.7 Spastic diplegia.

11 105.7 Spastic diplegia.

T] 102.3 Hydrocephalus.

1 111.5 Microcephaly. Optic atrophy.

4 120.7 Cerebellar ataxia.

3 105.4 Cerebellar ataxia (mentally defect-

ive . )

_1% 127.6 Facial paralysis.

9 111.5 Disseminated sclerosis.

2 143.7 Cerebral thrombosis. Oedema of

brain.
154.0 Second determination made 4 days

after the first.
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Serial determinations were made on a case of polyneuritis
(vide Table 70). This child was afebrile for the first five
weeks of the illness, but from the fifth to the eleventh week
he had frequent attacks of fever and his temperature sometimes
rose to 101.0 or 102.0. The initial cholesterol value was 120.7
mg.% and it fell 9 days later to 105.7 mg.%. Thereafter the
blood cholesterol gradually rose and it was 157*4 mg.% seven days
after the cessation of the final attack of fever. The cholesterol
then returned slowly to the initial level in the fourth month of
the illness and the final reading was 111.5 mg%>.

It is apparent that the cholesterol variations in this
case are similar to what has been observed during the course of
acute infections such as pneumonia.

Summarising the results, one may say that normal values
were noted in the majority of the nervous cases on which determin-
ations were made. Low values were observed in tetany but the
blood cholesterol was not found to be consistently low in

convulsions from other causes.
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TABLC 70.

oerial deter,.-.inatioao in a case ox* polyneuritis.

%6(1)56 rlair.e Age Date Choles,t
’ mg. p
41 R.C. 11 4-3.36 120.7 History - Healthy
until 3 days ago
13.3.36 105.7 he complained of
weakness of limbs,
17-4-36 131.0 which has gradual-
ly become worse.
6.5.36 157-4 Exam. - Paralysis
of leg and foot
19.5.36 143.7 and small muscles
of the hand.
12.6.36 111.5 Mantoux and Schick
tests negative;
27.6.36 124.1 Pandy: positive.
20.5.36 - Definite
6.S5.36 111.5 improvement in the

paralysis.

13.6.36 - Child
very well, paral-
ysiS improving.
6.8.36 - Improving
steadily.
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216.

THE BLOOD CHOLESTEROL IN DIABETES. HYPOTHYROIDISM

AND COELIAC DISEASE. WITH OBSERVATIONS ON THE EFFECT
OF SOME ENDOCRINE PREPARATIONS ON THE BLOOD CHOLESTEROL.

A. Diabetes.
The probable causes of the disturbed lipoid metabolism

in diabetes are still disputed by authorities on the subject.

Degeneration of the tissues setting free lipoids has been sug-
gested by some, while others think that the mobilisation of fat
from the tissues is the most probable cause. Bemoconcentration

(2)

has been suggested by Man and Peters(H]\I. Joslin supports the

view that the hypercholesterolemia is due to faulty fat combus-
tion, resulting from the derangement of the carbohydrate metabol-
ism. Accepting this explanation, one would expect the blood
cholesterol to be an index of the efficiency of the carbohydrate
metabolism. This assumption is in conformity with the findings
of Rabinowitch®” who showed that the subsequent course of
patients with a normal cholesterol and a normal blood sugar,

was more tranquil than that of patients with a high cholesterol
and a normal blood sugar. This is also in agreement with Joslin
(1937)» who emphasizes the importance of estimating the blood
cholesterol in juvenile diabetics. The following is aquotation
from his recent book.

"It is as important to know the blood cholesterol
value of juvenile diabetics as it is to know their blood-
sugar values, because diabetes is often more severe in
the child than in the adult and because uncontrolled
diabetes has a higher incidence in children. Cholesterol
values are a more accurate index of the diabetic condi-
tion than is the blood-sugar value. Glycosuria and
glycaemia, which respond so promptly to insulin therapy,
do not always suggest the gravity of an uncontrolled
diabetic condition. A high blood cholesterol is reliable
evidence that a diabetic is uncontrolled. Its existence
indicates that dangers are present or imminent and that

immediate action to control the diabetic condition should
be taken."
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Chaikoff et alii®) on the other hand do not "believe that
the "blood cholesterol is a reliable index of the degree of
control of the diabetic patient. Their principal argument
in favour of their view is the absence of marked hyper-
cholesterolemia in acidosis. Both schools of thought appear
to produce equally convincing evidence in favour of their
divergent views.

It will be shown later in this investigation that
high cholesterol values are seldom found in cases of short
duration even when severe acidosis is present, but that they
are found where the disease has been present for one or more
years. Hypercholesterolemia apparently develops slowly.

It is suggested that the blood cholesterol values
may be an index of the duration of the inefficiency of the

carbohydrate metabolism.

Personal observations.

Thirty juvenile diabetics were observed during 1936
and 1937» and 1 have had access to the figures for 793k and

1935. The results are indicated in Table 76.
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(a) Hypercholesterolemia. Cholesterol values of more than 200
mg.% were observed, at sane period of the illness in seven chil-
dren and four of them had to be readmitted from time to time
for stabilisation of diet and insulin. 1In all the above patients
the cholesterol fell gradually to the normal level during the
succeeding two or three years of insulin and dietetic treatment.
In twelve subjects the blood cholesterol was under 1140 mg.% and
ten of them remained balanced without readmission to hospital.
It would appear therefore that children with hyperchol-
esterolemia tend to be more difficult to stabilise than children
with lower values. This is in agreement with the findings of
Joslin*'2; and Rabinowitch™”. Lange and Schoen”, working with

mice, and Liu Shih-Hao and Mills ®

, working on nephrosis, found
that high cholesterol values inhibited the action of insulin.
[t is possible that this may explain the difficulty of stabilis-

ing some diabetics with hypercholesterolemia.

(2) considers that a blood

(b) Hypocholesterolemla. Joslin
cholesterol of 90 mg.% or less is a serious and rare finding.
He found that 1+#0% of such cases died within five weeks. These
low results were practically always associated with infection.

In the present investigation values below 100 mg.% were
observed in eight children. In five of them this occurred before
their diet and insulin-had been stabilised, hypoglycaemia being
present in two, while other two had had recent hypoglycaemia.
Thus four out of eight cases were associated with hypoglycaemia.
Severe pyuria was a complication in another case. The remaining

three children were attending the out-patient clinic and appeared



Case

22

116

2k

11

It

23
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TABLE 71.

Low cholesterol values.

Won dof Infec- Initial
Harne Cholesterol Sugar tion. Cholesterol Remarks.
p r
R.F. 81.6 2k.k 5 - 11143 Hypoglycaemic. coma
H 93.0 76.0 1%8 - - General condition
good.
S.McC. 93.0 71k ) , 1C5 0 Slight liypogl.yc-
aenia (drowsy).
C.D. 87.3 61+. 5 2 134 O General condition
12 good. Has been
refusing diet.
J.McK. 96.0 - 6 - 126 7 General condition
52 i
air.
2 )
H.K. 96.0 55.0 12 - - Irritable and re-
fuses food.
2 .
H.Mcl. 989 6 5 YR 150 00 Temp. 101%and look
ill.
T.D. 98.9 62.5 2 : - General condition
very good.
6 (113 . .
J.H. 98.9 76.0 12 — General condition

very good.

to be in good health (vide Tahle J¢ ). In this small series of
cases the majority of the low values would appear to "be independent
of any infective process. On the other hand five of these patients
gave a comparatively short history of diabetes and it is conceiv-

able that the onset may have been associated with some infection,
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two of the subjects having a definite history of a febrile
illness. In every case however the cholesterol was well within
normal limits on admission, and there was no fever. Hypochol-
esterolemia followed insulin treatment and dietetic restriction
in each of the above mentioned subjects. One may exclude, there-
fore, the infective process as a cause of the hypoglycamie in
these cases. Though it is inadvisable to draw conclusions from
such a small number of cases, the above results are definitely
suggestive of some correlation between hypocholesterolemiaand
hypoglycaemic coma. It is interesting tonote here that Lewin”
found that high cholesterol values prevented hypoglycaemic con-
vulsions in animals and he suggests that cholesterol has a
protective action in preventing hypoglycaamia. Other authorities
already quoted(s)(6), have shown that high cholesterol values

inhibit the action of insulin in experimental work on animals

and in nephrosis.

Diabetic coma.
. (2) . : . .

Joslin (1937) indicates in his series of 9k cases of
coma that there is no definite correlation between the height of
the blood cholesterol and the severity of the acidosis. Chaikoff
et alii” have found similar results in children. The figures
far the present small series of cases are in agreement with the
findingB of the above authorities. Four cases are included and

the maximum cholesterol value was only 17 mg.”a above the highest

normal figure. In one of the cases the blood sugar was 1081.1 mg. %

while the cholesterol was 11 -3 mg.%.
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The following table indicates that in this snail series

the "blood cholesterol was not dependent on the degree of acidosis.

TABLS_72.

Diabetic coma.

I(\:Igse Name Age Cholesterol Sugar Ins\ilin Coma
9 U.K. 6 157.4 ° : +
8 H.K. 21—2 98.9 952 .4 . +

22 R.F. 114.3 1081.1 . +

11 HMcl 4 150.6 196.1 40 +

units

It is interesting to note here that determinations were
made on four subjects with acidosis from other causes, and the

results did not show any deviation from the normal values.

TABLE 7%.
Acidosis in non-diabetic subjects.

Blood

Iiase Name Age Chollggto/irol CcOo2 Remarks
0. yrs ‘ vols-. %
31 D J L. 98 9 18.02 Cong_enital o
" 365 : cardiac condition.
32 A.c.JL 102.3 25.01
12
33 N.H. 5 111.5 35.18

34 H.B. 8 102.3 36.46
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Blood sugar and cholesterol.

Though there appears to he an association between hypo-
glycaemic coma and hypocholesterolemia, a low blood sugar is not
always accompanied by a low cholesterol value, nor are hyper-
glycaemia and hypocholesterolemia often found together (vide Table
76). On the other hand more or less parallel changes occurred
in three cases where frequent serial estimations of the blood
sugar and cholesterol were made over a period of several weeks
(vide Chart 15 ). These results are probably a better index of
the carbohydrate metabolism than the determinations made at longer

intervals, which are shown in Table 76.

Diet and insulin.

Most authorities quoted by Joslin (1937)(2) agree that
in normal and diabetic persons, alimentary lipemia produces
little change in the blood cholesterol. The results of the
present investigation are in agreement with this statement.

The effect of insulin and food on the blood sugar and
cholesterol has been studied in ten children. In nine cases the
estimations were made before and immediately after insulin and
food,and the blood cholesterol remained practically unchanged in
every case. There was therefore no parallel between the blood
sugar and the cholesterol where the immediate action of the

insulin and diet was studied (vide Table 7k). In Case Ho. 29



Chart 15.
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(a) Determinations

Case
No.

17
30

12
20
13
26

13
14

TABLE 7 ft.

of the "blood, cholesterol and sugar

before and after Insulin and Diet.

M.D.
A.G.
V.G.

J.L.

A .McL.
J.P.

(b) Case No.29.

Cholesterol
mg.Je

Sugar mg.fi

Fasting

131.0

74.6

Hours after

1

124.1

32.6

15
15

2

124.1

82.6

Cholesterol
mg %
Before A fter

124.1
160.9
120.7
131.0
117.2
143.7
127.5
120.7

insulin & diet.
5 Red Black

3

131.0

80.0

1271

164.
127.
127.
114.
143.
127.
120.

4

131.0

74.1

3

5

31ood sugar
.Before A fter

102.0 147.0
208.3 285-7
90.5 131.5
172.4 370.3
180.1 266.6
175.4 224.7
80.0 121.8
204.0 281.6
Diet in
"lines"

131.0 3

71.4

223.

Insulin

units.
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observations were made before and hourly for five hours afterwards.
During this period the blood sugar and the cholesterol displayed

little variation.

Insulin in non-diabetic subjects.

Bruger and Mosenthal (1934)"®" give a review of the liter-
ature on the effect of insulin on the blood cholesterol. They
state that an increased blood cholesterol following the adminis-
tration of insulin was not observed by any worker. No reference
is made, however, to the action of insulin in children. The
authors, themselves, lound that insulin produced no change in the
majority of the blood cholesterol values of their diabetic and

non-diabetic patients.

Personal observations.

Nine fasting non-diabetic children were given 5 or 6 units
of insulin four hours after food. A definite fall of the blood
cholesterol occurred in every case, the lowest value being ob-
served usually one or one and a half hours after the insulin.
Both the sugar and the cholesterol were estimated on the same
specimen of blood and the two curves were more or less parallel,
the cholesterol showing a definite lag. One concludes, therefore,
that insulin lowers the cholesterol in children and that it acts
on the cholesterol more slowly than on the sugar (vide Table 75
and Chart 16).

It is interesting to observe that, although somewhat low

blood sugar values were found in some of these cases, none of the

children displayed any evidence of hypoglycaemia.



Chart No. 16.

e-Hot-es te h m 1 e'ttfcve* Af
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TABLE 75

Cholesterol curves after 6 units of Insulin in 9 Non Diabetic Subjects

Blood sugar

{ase Cholesterol mg.5$.

lo- Name (yrs) arid

Cholesterol Before 15 30 60 90 120 150 180 mins
S J.M. 10 Cholesterol 116.2 102.3 102.3 98.9 96.0 98.9 96.0 105.7
A% R.M. 8 Cholesterol 108.6 - 108.6 87.3 96.0 98.9 98.9 102.3

|14 M.S. 10 Cholesterol 111.5 111.5 96.0 87.3 105.2 111.5 108.6 114.8

» M.M. 11 Cholesterol 124.1 117.2 102.3 111.5 111.5 114.3 - -

9 B.McK. 7 (Cholesterol 114.1 114.1 111.5 111.5 108.5 111.5 108.5
(Sugar 81.9 70.4 66.6 46.2 54.5 69.4
40 T.B. 7 (Cholesterol 134.0 136.9 136.9 120.8 120.8 124.1 134.0
(Sugar 56 .8 « 483 469 454 523  52.3 *
4 i.e. 6 (Cholesterol 111.5 : 114.3 105.7 105.7 98.9 105.7
(Sugar 58.8 — 42.7 41.6 36.9 35.2 35.0 —
it C.M. 10 (Cholesterol 114.3 HI.5 1143 989 102.3 108.5 102.3
(Sugar 51.6 42.3 41.7 41.0 33.3 35.2 30.7
48 C.McO. 12 (Cholesterol 111.5 : 96.0 98.9 93.9 102.3 98.9 102.3

(Sugar 52.1 37.9 35.7 34.5 35.2 33.1 33.3
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Age of onset.

The illness began "before attaining the age of two years
in two patients, and the maximum cholesterol value observed was
157 mg.%. Fifty six determinations were made on nine children
between two and five years of age, and the three highest values
were 360, 39k and 200 mg.% respectively. Between six and ten
years there were also nine children, and in this group the
highest results were MO, KO+ and 377 mg.Jo respectively. Thirty
nine observations were made on children over ten years of age,
and the three highest figures obtained were 289, 227 and 171 mg.Jo
respectively.

The highest values occurred, therefore, between six and
ten years of age. It is interesting to compare these results
with those found in noimal children, where the highest values

were noted to occur within the same age group.

Duration of the disease.

In about one third of the cases the disease had been
present for a period of six to ten years, and the highest chol-
esterol values were usually found in children who had suffered
fran the disease for sane considerable time. In every case,
however, the cholesterol fell eventually to within normal limits,

during the course of insulin and dietetic treatment.

Mantoux test.
It is interesting to note that this test was positive in
three children with a blood cholesterol of over 200 mg.Jo, while

the test was negative in all but one of the subjects with
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Cholesterol values of less than 200 rag.%. The cholesterol fell,

eventually, in every case, to a nomal figure.

Summary.

1. There was a tendency for children with hi$i cholesterol
values to he more difficult to stabilise in respect of
diet and insulin, than those with low values. No case
observed during the past two years has exhibited a persist-
ent hypercholesterolemia, and all the children are alive

and in good health at the time of writing.

2. Low cholesterol values with the present insulin dietetic

regimendid not predict a fatal termination.

3- Hypoglycaemic coma was always accompanied by hypocholester-
olemia, and it is suggested that high cholesterol values

inhibit the action of insulin.
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TABLE 76.

The blood cholesterol in 30 diabetic patients.

Length of
Iizse Name (Atrge) Jdlness Date Cholesterol Blood Sugar
. yrs _Li/rs.) mg.% mg.?0
(1) disease hegan before 2 years of afre.
1 JMcC. 5 Jix 10.7.36 117.2 333.3
2 I1.G. H 2 6.8.37 131.0 200.0
3 A.C. 6 2 21.5.37 157.1+ 69.9
22.5.37 108.5 113.0
26.5.37 111.5 1+8.8
(2) Discase hegan between 2 and 5 yrs. of age.
C.D. 3 _2 28.5.36 131+.0 1
12 30.6.36 111.5 102.0
3.7.36 111.5 11+0.8
U.7.36 93.1 78.1
5.7.36 93.1 92.8
6.7.36 98.9 99.0
7.7.36 90.2 156.2
9.7.36 93.1 120.0
10.7.36 96.0 117.6
12.7.36 81+.9 135.1
13.7.36 81+.9 97.1
1U.7.36 87-3 96.1
17.7.36 87-3 61+.5
5 S.N. 9 4 7.12.31+ 57.5 31+.2
2.7.36 122+. 1 219.7
6.8.37 133.7 176.9
6 L.McB. 2 121 2.7.36 127-6 50.5
7 M.G. 13 8 7.12.3U 560.9 377-0
3.12.35 201+.0
2.7.36 171.2 145.1+
30.12.36 108.5 96.1
3.9.37 102.3 151.5
8§  HK. 2 0 12.5.37 98.9 952.1+
13.5.37
9 am. 111.5 166.7
3.5.37 111.5 1+1+.6
p.m.
15.5.37
9 a.m. 111.5 1+9.5
15.5.37 121+ 1 11+8.2

3 p.m.



Case Name
No.

8

9 R.K
10 A.McC.
11 H.MclI.
12 A.Or.
13 J.L.
14 J.P.
15 W.D.
16 E.McC.

Table 76 (Contd. )

Length of
(i‘%:) illness
(yrs)
6 1
10 10
2
4 Ic
16 12

11 6
14 5
10 4
6 JL

52

Date

1

1

0 8.37
0.9.36
1.10.36
10.10.36
13.10.36
15.10.36
19.10.36
21.10.36
26.10.36
1.11.36
5.11.36
12.11.36
17.11.36
18.11.36
27.8.37

2.7.36
6.1.37
27.8.37

(3) Disejase began between 6 and

2.7.36
6.1.37
27.11.34
18.10.35
20.8.37
16.11.34
25.10.35
10.2.36
2.7.36
13.8.37

Cholesterol
mg."o

96.0
96.0
157.4

15
15

SN

7
0.

1
2

O — N
OO\OUJ
\DOO\

124-1
105.7
124.1

150.6
154.0

—_
[
o]
(9]

136.9

—

—\0 = O OO LW Lh—

—_—
MO LW OO S

._.
NP0 = PNV — O\ O—

—
WO N
SN NS I 5N
o

127.
108.

263.
404.
102.

W AN whn N

243.
410.
326.
134-0
131.0

N

115:1
124-1

10 years.

Blood Sugar
mg.$

55.6
89.0
232.4

224.7

107.5

370.3
312.5
344.8
347.6

196.1
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Blood Sugar
rag.Ji
222.2

62.5
327.8

Cholesterol
mg.”o
117.2
98.9
124.1
87-3
124.1

Table 76 (Contd. )
Date

Length of
illness
, vra .

€

g

(yrs)
11
9

A

Name
T.D.
A.McL.

Case
No.
17
18

S oo
— o ~O
S N OOo

114

P.D.

19

10 and 12 years of age.

(4) Discsase began between

172.4
370.3
263'. 1

—_— o
t~ 0~ —
o \O N

A — —

<t n\o
N Nen
— —
O

V.G. 12

20

250.0

13.8.37 181.5

12

11

B.S.

21

—_— <t < ANO
—_ O n\o o
oo N0 O\ >~

1

1

1

1

1
20.8.37

10

R.F.

22

T o0 O
o~ 0 \0 o
— ~\O ~

117.2

o~~~
enenenen

AN A en O
o~ —O0
[\ e\ (@]

J.H. 10

23

645.1

243.9

138.8
54.3

wven o
— N oo
— O o5

143.7

2.7.36

10
10
12

H.M.

J . McN.
M.G.

24
25
26

<O O wn
L e
no o~

(el el Vole N
— A N
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Table 76 (Contd. )

C Length of

Nase Name Age dlness Date Cholesterol Blood Sugar

0. (yrs)J 'xrsl . mg.% rag.#

27 TH. 12 32 5.3.37 131.0 401.2
6.3.37 111.5 200.0
8.3.37 114.3 150.3
6.8.37 140.3 102.6

28 wWD. 12 {QL 2.7.36 131.0 108.1
4.9.36 102.3 140.8
6.1.37 120.6 338.9
6.8.37 133.7 80.6

29 M.G. 9 1 1.4.36 157.4
21.8.37 87.3 57.0
24.8.37 111.5 70.4
31.8.37 98.9

30 M.D. 13 2 14.12.34 136.9 119.04
3.1.36 160.9 208.3
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B- The effect of the administration of cholesterol and olive
oil and some endocrine preparations on the blood cholesterol.
Adrenalin.

There has "been considerable controversy among investigators
respecting the role of the supra-renal glands in cholesterol met-
abolism, and it is, therefore, of sane interest to observe the
effect of the administration of adrenalin on the blood cholesterol.

(8)

Bruger and Mosenthal in quoting the literature on the
subject show the lack of uniformity in the results of different
authors regarding the effect of epinephrine on the blood cholesterol.
Their own cases did not exhibit any change in the cholesterol after
epinephrine, in five out of six subjects. Essinger and GyOry, (4)
working with children, observed that the subcutaneous injection

of adrenalin lowered the cholesterol in practically all their

cases.

In the present investigation, the blood cholesterol was
estimated in eight children, after injecting 1 c.c. of 1/1000
adrenalin subcutaneously (vide Table 77). A fall in the blood
cholesterol occurred in seven subjects. The patient (No. i+6) who
exhibited an increase after adrenalin, was acutely 1ll with tuber-
culous meningitis. The other children in this group were afebrile
and in good general condition.

The uniformity of the above results is noteworthy and one

may conclude from them that adrenalin lowers the cholesterol in

children who are not acutely ill.
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Pituitary extract (anterior and posterior).

There appear to he few, if any, references in the liter-
ature to the action of pituitary extract on the blood cholesterol
in children.

Wartin”10) found cholesterol infiltration and retention
at the autopsy in two cases ol pituitary tumour. Moehlig and
Ainslee™"” noted an increase of 357" in "the cholesterol in 85>
of rabbits, after injecting 1 c.c. posterior pituitary extract.

In the present investigation 1 c.c. posterior pituitary
extract was given to ten children. It was followed by an in-
crease of the blood cholesterol in five subjects, a fall in two,
and in the remaining three cases the cholesterol values did not
show any significant change (vide Table 78a).

Eleven children received 1 c.c. of anterior pituitary
extract. This was followed by an increased cholesterol in four
subjects, a decrease followed by an increase in two and an in-
crease lollowed by a fall in one. Of the remaining four cases a
slight fall was noted in three and the cholesterol values remained
practically stationary in the remaining case (vide Table 78b).

The results, after pituitary injection, are therefore
somewhat inconclusive, but on the whole there is a tendency for
the blood cholesterol to increase after both anterior and

posterior pituitary extracts.

Olive o0il and cholesterol.

There is some disagreement among- investigators regarding

the effect of the administration of olive oil alone, and of
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cholesterol in oil, on the blood cholesterol. It had already
"been noted (page 5 ) that the existence of alimentary hyper-
cholesterolemia is denied hy the majority of authors. Blotner

12
(12) found the blood cholesterol unchanged after 500 c.c.

and Pitz
of 20% fat.

In the present series the administration of one to two
ounces of olive oil was followed by a diminution of the blood
cholesterol in three out of four cases.

Kreis®1"* found a fall of the cholesterol one hour after
the ingestion of cholesterol and fat, followed by a rise, which
reached its maximum four hours after ingestion. He attributed
the preliminary fall to reflex action.

In the present investigation three to four grammes of
cholesterol were given to four subjects and a fall of the blood
cholesterol occurred in every case. In three cases serial estima-
tions were carried out for three hours and in one case for four
hours, and in each child there was a return of the blood cholesterol
to the initial level at the end of the period of observation.

It is interesting that in this small series of cases the
blood cholesterol usually fell after the administration of olive
oil, or cholesterol in olive oil. An increase was not observed
in any subject. These results are, therefore, in agreement with
the findings of the majority of recent investigators

that alimentary hypercholesterolemia does not occur.
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Case
No.

46

46

47

48

49

50

51

53

54

55

56

57

58
59

60

81

T.B.

S.C.

E.V.
I.B.
J.G.

J.A.

(yrs)

O

10

10

10

11

11

7

10

10

10

11
12

11

TABLE 77. 235.

Cholesterol curves after adrenalin 1 c.c.

Before

98.9
102.

w

98.9

81.6

98.9

98.9

105.7

64.3

70.0

81.5

85.6

84.5

105.7

114.8

Cholesterol mg.#
Hours after adrenalin
1 2 3 4 5

rjr.cL~ilu s 1.0

90.2 87.3 108.6 96.0 102.3 98.9 Hydronephrosis.
98.9 96.0 102.3 98-9 98.9 102.3 "
73.0 - 73.0 70.0 98.9 105.7 Normal child.
111.5 111.5 117.2 111.5 - 114.1 Tb. meningitis.
93.1 93.1 111.5 105.7 124.1 98.9 Pulm. Tb.
70.0 ; 87.3 131.0 128.1 1310 (Unresolved
(pneumonia.
(Erythema
102.3 102.3 98.9 105.7 102.3 - (nodosum.
) (Cerebral
96.0 - i (Diplegia.
111.5 759 117.2 — Convulsions.
TABLE 78.

(B) Cholesterol curves after Posterior Pituitary Extract 1 c.c.

143.7
108.3
120.6

120.6

131.0

124.1

120.7

131.0

127.1

114.2

136.9
117.2

131.0

114.3

Cholesterol mg.%

Hours after pituitrin. Diagnosis
1 Iy 2 2. 3
131.0 136.9 131.0 134.0 - Bronchiectasis.
117.2 131.0 124.1 117.2 - Hemiplegia,
127.6 185.6 127.6 114.3 120.7 Rheumatism.
131.0 134.0 - - 134.0 Pleural effusion.
131.0 114.3 114.3 111.5 114.3 Rheumatism.
111.5 117.2 1143 117.2 114.3 Rheumatism.
136.9 117.2 117.2 117.2 134.0 Pyuria.
111.5 108.3 120.7 120.7 117.2 Pleurisy.
127.5 124.1 117.2 117.2 - A rthritis of knee.
98.9 111.5 120.6 117.2 - Convulsions.



63

65

6

67

68

69

70

71

r+BA
So.

73
74

73
76

77
78
9

80

Name
N.McC -
W.B
J.L.
L.D.
R.McD.
A.G
M.B
J.D.
E.1L
E.D.
R.C.
Name Age
(yrs)
M.D. 10
M.B. 7
J.A. 9
C.M. 8
O.P. 5
J.R. 7
H.B. 10
J.H. 7

TABUS 78-
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(0) Cholesterol curves after anterior pituitary extract i c.c.

131

120.

178

105

Before

111.5
134.1

111.5
124.1

105.7
105.7

98.9

114.3

.0 120.

6 120.

.0 200.

.9

.7 98.9

Cholesterol mg.§

Hours after antuitrin

1

102.3

111.5

124.1

120.6

131.0

150.6

102.3

124.1

131.0

255.0

108.5

L 2 3
105.7  102.3 102.3
131.0  124.1 . 1143
126.5 136.9 . 1057
117.2 117.2 117.2
131.0 157.4 . 1677
143.7 143.7 . 14711
105.7 111.5 111.5
131.0 131.0 . 131.0
120.6 131.0 - 12401
131.0 120.7 131.0

117.2 124.1 . 1143
TABLE 79.

(a) Cholesterol curves after olive oil.

i-
108.5
117.2

108.5
124.1

Cholesterol mg.$
Hours after olive oil.

1

105.7
105.7

96.0
124.1

*

89.2

111.5

93.1
324.1

2 4 30 4

114.3 108.5
108.5 - 111.5 -
96.0 - - -

- - 1143 -

(b) Ch>lesterc>l curve53 after cho Lesterol in

93.1
102.3

81.6

105.7

98.9
87.3

87.3

114.3

98.9

87.3

98.9

111.5

90.1 - 98.9 105.7
96.0 - 105.7 -
98.9 - 98.9 -
« 1143 111.5 -

Diagnosis

Poliom yelitis.

(Fibrosis of right
(lung.

Bronohiectasis.
Abdominal Tb.
Resolving pneumonia.
Tonsillitis.

Chorea.
Rheumatism.
Rheumatism.

Chorea.

Polyneuritis.

Diagnosis and

quantity of oil.

Rheumatism. O ilS ii.
Chorea. O ilSii.
Talipes. Oil s i.
Pulm. Tb. Oil 3 1.

cil.
(Cerebral diplegia.

(Cholesterol gm. iv.
(Asthma.
(Cholesterol gn. iv.
(Pulm. Tb.

(Cholesterol gm .iii.
(Frtthlich*s Syndrome
(Cholesterol ©a. iv.
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C. Hypothyroidism.

It is well known that hypercholesterolemia occurs in
cretinism, and that thyroid therapy reduces the blood cholesterol
to a normal or subnormal level. Bronstein”has shown that the
determination of the blood cholesterol is the most simple and
accurate method of controlling thyroid therapy in hypothyroidism.
He draws attention to the fact that both in the very young and
in older children, the performance of the basal metabolism test
is beset with difficulties. Hurxthal(ls) has demonstrated that
hypometabolism associated with supra-renal or pituitary insuf-
ficiency is not accompanied by hypercholesterolemia. Boyd and
Connel”1” find the blood cholesterol values of considerable
assistance in the diagnosis of mild hypothyroidism.

The blood cholesterol value has also been used for con-
trolling the X-ray dosage in the treatment of hyperthyroidism(17)

One may conclude that the determination of the blood
cholesterol is a valuable aid in the diagnosis and treatment of
disorders of the thyroid gland.

In the present investigation there were three cases of
hypothyroidism and they all displayed an initial hypercholesterol-
emia. The diminution of the blood cholesterol in these three

subjects during the course of thyroid therapy is indicated in

Table 80.



3ase
No.

81

32

Name

M.McM.

M.W.

TABLE 80.

238.

The Blood cholesterol values during the
course of thyroid treatment in 3 cases
of hypothyroidism.

(yrs)

18

14.
17.
20.
24.
28.

18.
24.
30.

14.

22.

24.

25

28

11.

Date

10.
.10
11
11

11

11

11

12

.36
.36
.36
.36
.36

.36
.36
.36
.36
.36
.36
.36

1.37

1.37

.2.37

8.37

10.

.8.37

.8.37

37

Cholesterol
mg.fi

193.

227

189.
171 .
150.
131.
117.
117.
52.
96.
111.
108.
64.

75.
81.

85.

168.

168.
164.

133.

1

.0

0

History - Developed normally
during early period of infancy,
hut is now somewhat backward.
Cut first tooth one month ago.
Cannot stand or talk.

Exam.- Typical cretin. Backward
mentally. X-ray of wrist shows
delayed ossification. R.B.C. =
3,200,000; W.B.C. = 11,000;

Hb. = 50%.

[5.10.36 - Ext. th.vroid gr.4-
b.d. started.

2i.10.36 - Child much briehter.
22.10.36 - Thyroid increased to
gr. 1 b.d.

29.10.36 - Thvroid stopped.

24.11.36 - Thvroid Kr. 1 b.d.
resumed.

14.11.36 - Child ver.v well and
learning to walk. Plays with
toys.

22.1.37 - Says a few words.
Progress in walking not very
good.

5.2.37 - General condition still
improving.

History - Was late in cutting
first tooth. Is not growing.
Exam. - Though not a typical
cretin, child shows signs of
hypothyroidism. X-ray of wrist
shows ossification equivalent to
2 years of age.

“ Thyroid gr. i b.d.
started.
1.10.37 - Thvroid gr. i t.i.d.
11.10.37 - Child much brighter &
general condition is improving.
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Table 80 (Ctd. )

1 =m-
Casi Age Cholesterol
No. J Name (yrs) Date mg. %
83 A.McL. 8 22.10.35 160.8 History - said to be normal and
healthy until 3 months ago, began
10.11.35 93.1 to complain of abdominal pain.
30.11.36 81+. 8 Exam. - Child is not a typical

cretin but there is definite
evidence of hypothyroidism.
X-ray shows ossification to be
considerably delayed.

29.10.35 - Thyroid gr.i1i1 b.d.
started.

16.11.35 - Child much brighter.
30.11.30 - Condition greatly
improved.

D. Coeliac Disease.

Most authorities agree that the blood cholesterol is
low in coeliac disease. Goldbloom and Gottlieb(lg) found very
low values and Schally(lg) observed a marked hypocholesterolemia

in a case of coeliac disease.
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Personal observations.

Eight cases of coeliac disease are included in this series,
and with three exceptions, all the values were below 100 mg.%. The
highest figure noted was 102.3 mg.% and the lowest 75-9 mg.%. In
one case (No. 8l+) determinations were made from time to time over
a period of two months. This child was very small, emaciated and
ill, and she had severe diarrhoea and vomiting on admission to
hospital. The initial cholesterol value was 98.9 mg.%, and a
relapse six weeks later was accompanied by a fall to 75.9 mg.%.

When the child's condition improved the cholesterol rose to 102.3

mg.%.
TABLE 81.
Coeliac disease.
Case  Name ° Date Cholesterol Remarks.
No. S mg.%
8k M.McN. 8 12.8.36 98.9 Moderately severe diarrhoea
13.8.36 98.9 and vcmiting.
22.8.36 93.1 Condition improved.
22.9.36 75-9 General condition much worse.
Severe diarrhoea.
15-10.36 102.3 Child much better.
85 C.C. 2 31.8.37 96.0 Diarrhoea.
6.9.37 102..3 Much improved.
86 M.S. 3 6.9.37 96.0 Diarrhoea.
13.9.37 96.0 Improved.
87 E.P. 1 6.9.37 87.3 Diarrhoea.
88 E.C. 2 13.2.36 98.9 Diarrhoea.
89 A.S. 6.9.37 102.3 Diarrhoea.
90 L.B. 12 6.9.37 98.9 Diarrhoea.
91 B.S. 7 13.3.37 98.9 Diarrhoea.
16.9.37 81.6 Motions normal. General con-

dition improved.
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PART V.

SU/uMARY A..T) DISCUSSIOR OF PERSONAL OBSERVATIONS.

Low cholesterol values have been found in many cases
of pneumonia, acute rheumatism and other infections. Hypo-
cholesterolemia, however, usually occurred in a prolonged or
recurrent infection, rather than in a short acute illness, e.g.
children suffering from a second attach of pneumonia exhibited
lower values than children suffering from a first attack. There
does not appear to be any correlation between hypocholesterolaemia
and diminished resistance to infection, for it has been shown that
a substantial increase of the blood cholesterol during the con-
valescent period was not necessarily associated with a rapid and
uneventful convalescence. It is also apparent in the sections on
pneumonia and rheumatism that a fatal termination was not always
preceded by hypocholesterolemia. In the section dealing with
pneumonia, attention has been drawn to the fact that in nephrosis,
where extremely high cholesterol values are found, there is an
increased susceptibility to pneumococcal and( other infections.

In acute nephritis fever was accompanied by diminished
cholesterol values in the majority of cases. All the children
made a good recovery, and it was therefore impossible to come to
any conclusion respecting the prognostic value of the blood
cholesterol in this condition.

Hypercholesterolemia was observed in catarrhal jaundice

and in congenital atresia of the bile ducts. Increased cholesterol
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values are apparently associated with biliary stasis or obstruc-
tion. Ottenberg (page 176) has suggested that the determination
of the blood cholesterol might be a useful aid in differentiating
between catarrhal jaundice and acute yellow atrophy of the liver.

Diabetic patients in hypoglycaemic coma exhibited low
cholesterol values. Although one cannot draw any conclusions
from the small number of cases in this group, the results suggest
that patients with hypocholesterolemia may be more susceptible
to hypoglycaemic coma than patients displaying normal or in-
creased cholesterol values.

Hypercholesterolemia was found in hypothyroidism and
the blood cholesterol gradually diminished during the course of
thyroid therapy. Investigators have been quoted who believe
that determination of the blood cholesterol is the most simple
and accurate method of controlling thyroid therapy in cretinism

and hypothyroidism.

GENERAL SUMMARY.

In Part I a brief account is given of the history,
chemistry and physiology of cholesterol. It has been indicated
that cholesterol is chemically related to vitamin D and some

of the hormone preparations.

Part Il contains a resume of the divers theories which
have been suggested to explain the pathological variations of the

blood cholesterol.
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In Part III the variations of the blood cholesterol in

normal children are discussed.

Personal observations are recorded in Part IV.
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