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contain galactose. utramigen was given from the eighth
day, but, despite this early diagnosis, a stormy passage
followed, with irregular bouts of diarrhoea and miscella
neous infections. It is probable that, owing to the with
drawal of lactose from the diet, lactobacilli in the intestinal
flora did not appear, and pathogens occurred in the absence
of these bacteria. At the age of 5 years this galactosaemic
was underweight and short for his age with an IQ of 60 ;
now, at the age of 8 years, he is in grade I.

Finally, where a newborn occurs in a family with a
known case of galactosaemia, the plan of treatment is
clear-cut. The mother should have a low-milk diet early in
pregnancy, and no milk during the later stages of preg
nancy. While normally maternal blood does not have
galactose after passage through the maternal liver, the low
liver transferase in the pregnant carrier may be insufficient
to cope with the amount of galactose absorbed from the
gastro-intestinal tract. On the birth of the newborn, the
cord blood and a subsequent blood sample should be
tested to determine whether the case is galactosaemic. Such
positives, if treated immediately, are virtually normal in
most respects. There is on record a galactosaemic, who was
first discovered when he was 45 years old.

CONCLUSIONS

A particular genetic constitution may involve the necessity
to take certain foodstuffs and to avoid others. Everyone
of us suffers from the heritable disorder of an inability to
synthesize vitamin C, but in general terms, this inherited
defect is not of serious import, since one and all are in
the 'same boat' and the remedy is readily available. On
the other hand, a very small number (probably 1 :200,000)
suffer from the absence of the enzyme vital for the meta
bolism of milk sugar (lactose); galactosaemia is a serious
affliction, with severe and nossibly disastrous results from
a universal article of diet. The provision of the spe<:ial diet
(lactose-free) is costly, but early treatment and diagnosis
is imperative to avoid mental retardation.

Apart from galactosaemia, other inborn errors of meta
bolism may be successfully treated in early infancy by
appropriate nutritional measures, e.g. diet low in phenyl
alanine for phenylketonuria," and diet low in branched

amino acids for maple syrup urine disease, which has
hitherto proved to be fatal within a few months.'"

Control of infectious and parasitic diseases and surgical
advances have significantly reduced morbidity and mor
tality, and the recent delineation of the genetic code has
resulted in new and intensive research in genetics, clinical
and biochemical. Inherited defects have implied for many
an irreversible state, and a defeatist attitude with regard
to treatment. On the contrary, developments in medical
genetics have resulted in the fact that, far from being a
matter for despair, there are possibilities for therapeutic
attack in terms of cytogenetics, protein abnormalities and
enzyme defects.

Congenital defects constitute a formidable challenge to
doctors and society in general, since lout of every 50
children born has an inherited defect with some degree of
disability.

I am indebted to Drs. S. Heymann and S. E. Levin (Trans
vaal Memorial Hospital for Children), Dr. J. Wagner (Eden
vale Hospital). Dr. orberto Texeira Santos (Lourenco
Marques), and Dr. E. J. Marais (Balfour), for kindly providing
blood samples and details of the history of these subiects.
These studies have been supported by grants from the South
African Institute for Medical Research, US Public Health
Service grant HE-05448-05, and the South African Council for
Scientific and Industrial Research. My thanks are due to the
Director, South African Institute for Medical Research, for
providing facilities for this study.
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THE MINERAL AND LIPID COMPOSITION OF THE ARTERIES OF WHITE
AND BANTU CHILDREN

B. J. MEYER,* D.Sc., M.D.; A. C. MEYER,-'- M.Sc., D.Sc.; W. J. PEPLER,t D.Se., M.D.;
M'o.'D J. J. THERON, t M.B., CH.B., M.Se., D.Se.

The coronary arteries of Whites are affected sooner
and more severely by atherosclerosis and thrombosis than
those of Bantu.'·' This racial difference is not present, how
ever, in the case of the cerebral arteries,'" These conclu
sions are based on comparative studies which included
clinical investigations and macroscopic and microscopic
postmortem examination of arteries.

*Departrnent of Physiology, University of Pretoria.
tNational Nutrition Research Institute.
tInstitute of Pathology, University of Pretoria.

Various explanations have been offered for the racial
differences found in the one set of arteries and their
absence in the others, but none accounts satisfactorily for
all the known facts. It was considered that a comparison
of the mineral and lipid composition of the arteries of
newborn and older children of the two races might supply
information of importance to the understanding of the
factors which determine the development of atherosclero
sis, and such a comparative study, involving the determina
tion of ash, calcium, total lipids, cholesterol, phospholipids
and triglycerides, was therefore carried out.
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MATERIAL D METHODS

The arteries of 51 White and 124 Bantu children between
the ages of 1 day and 9 years, who had died of natural
causes in the Pretoria General Hospital, were collected as
described in an earlier publication.' The aortas and coro
nary arteries were found to be surrounded by a rather
well-developed layer of fat. The adventitial layer of the
aorta and coronary arteries, and where possible of the
cerebral arteries also, was stripped. The same procedure
was rigidly applied in every case.

Drying of material. The material was dried to constant
weight in a vacuum desiccator over concentrated sulphuric
acid. This procedure removed about 95% of the moisture.
The vacuum-dried material was then ground in a Wiley
mill and stored at -2°C in glass containers if not analysed
immediately. Before analysis the 5% of moisture remaining
after vacuum dehydration was removed by exposing the
material to a temperature of 50°C until the weight
remained constant.

The dry material obtained from individual vessels was
insufficient for complete analysis and the material of
different vessels had to be pooled.

Ash and calcium. A weighed portion of the dried
material was ashed at 600°C for 5 hours and any remain
ing organic material was oxidized with nitric acid. The
cooled sample was weighed and the calcium concentration
determined by a microceric method based on VogeI's
macromethod.'

Total lipids. Total lipids were determined according to
the method of Bottcher' and calculated as a percentage of
the dry material. The extracted lipid was then dissolved in
chloroform and made up to volume. AIiquots of this
solution were used for the determination of cholesterol,
phcspholipids and triglycerides.

Cholesterol. Total cholesterol was determined by the
method of Zlatkis et al.'· as modified by Rosenthal et al."
Free cholesterol was determined by the method of Zak
er al."

Phospholipids. The method of Brown" was employed for
the phospholipid studies.

Triglycerides. Triglycerides and cholesterol were sepa
rated chromatographically from phospholipids on a silicic
acid column."-l6 After saponification, the glycerol was
oxidized to formaldehyde, which gives a red colour with
chromotropic acid.,,·n,IS

RESULTS

The mean values for the different constituents studied are
presented in Table I. As material obtained from different
individuals had to be pooled, the data were not suitable
for statistical analysis.

Vascular specificity. Quantitative differences in the lipid
composition of the different vascular beds were already
present during the first 6 months of life and were main
tained in the older age groups (Table I). Attention is
drawn in particular to the very high triglyceride concentra
tion of the coronary arteries and the high phospholipid
concentration of the cerebral arteries.

Race. No differences worthy of note were found between
corresponding vessels of the two races.

Age. The general trend with age was an initial decrease
in the mean concentration of the various components
determined, followed by a progressive increase. In order
to shed more light on the initial decrease in these consti
tuents, the aortas of 24 of the White and 60 of the Bantu
children between the ages of 1 day and 8 years were
evaluated more critically in respect of age (Tables II and
Ill). Most of the constituents proved to be present in high

TABLE r. MEAN VALUES EXPRESSED AS GRAM PER CENT OF THE DRY MATERIAL

Age ill No. of Total Tota/ Free Ester Phospho- Trig/y-
years Race cases Index Ash Calcium lipid char. cho/. cho/. lipid ceride

Aorta

O--t W 29 0 2·860 0·075 3·745 0,('18 0·385 0·232 1·635 0·456
B 64 0 2·484 0·092 3·780 0·639 0·394 0·245 J'646 0·462

~2 W JO 0 1·691 0·070 2·606 0·398 0·269 0·129 1'109 0·314
B 34 0 1·700 0·(\72 2·588 0·382 0·264 0·119 1·054 0·309

2-9 W 10 0 ]·740 0·057 2·889 0-446 0·274 0·172 1'118 0·357
B 24 0 1·662 0·058 2·867 0-433 0-300 0-133 1·173 0·334

0-9 W 49 0 2·393 0·070 3·338 0·538 0·339 0·199 1·422 0·407
B 122 0 2·104 0·080 3·260 0·527 0·339 0'188 1·388 0·394

Coronar}' arteries
O--t W 31 0 2·757 0·035 6·032 0·739 0·501 0·238 1·634 2·724

B 66 0 2·M7 0·042 5·941 0·756 0·496 0·260 1·874 2·453
t-2 W 10 0 1·706 0·047 6·306 0·742 '0·477 0-266 1·612 2·989

B 34 0 1-621 0-046 5·733 0·629 0·318 0·311 1·500 2.667

2-9 W 10 0 2·261 0·047 6·700 0·659 0-403 0-256 1·392 2·699
B 24 0 1·780 0-054 5·780 0·645 0·363 0·282 1·497 2·735

0-9 W 51 0 2·454 0·040 6·021 0·724 0·477 0-247 1·582 2·771
B 124 0 2·091 0·046 5·853 0·700 0-421 0·278 1·699 2·566

Cerebral arteries
o-t W 18 0 3·404 0·056 6·550 1·194 0-804 0·389 3·076 0·995

B 53 0 2-590 0-049 6·375 1·153 0·724 0·429 2·825 0·376
+-2 W 9 0 2·281 0·064 5-008 0·919 0·635 0·284 2·380 0·346

B 31 0 2·735 0·051 5·085 0·963 0·651 0·311 2·162 0·306
2-9 W 9 0 3·074 0·077 4·970 0-833 0·569 0·264 2·321 0·338

B 22 0 2·570 0·056 4-811 0·858 0·586 0·272 2·061 0·296
0-9 W 36 0 3-041 0·063 5·769 1·035 0·703 0·332 2·713 0·369

B 106 0 2-628 0-051 5·673 1·036 0·674 0·362 2·472 0·339

Abbreviation,: W ~ White ,ubjects (both sexes), B = BonlU subjects (both sexes).
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TABLE ll. AORTAS OF WHITE SUBJECTS: MEA' VALUES EXPRESSED AS GRAM PER CENT OF THE DRY MATERIAL

No. of TOTal TOTal Free Ester P/lOspho- Trigfv-
Age cases Ash Calcium lipid chol. chol. chol. lipid ceride

0-1 day 7 3·810 0·080 3·790 0·675 0-430 0·145 1·886 0-401
1 day-l month 4 3·130 0·068 3·660 0·617 0·389 0·118 1·895 0·377
1-6 months 3 3·000 0·071 1·750 0·501 0·300 0·101 1·305 0·346
7-11 months 1 1-464 0·061 2·564 0·385 0-173 0·112 1·125 0·278
13-18 months 1 1·503 0·066 2·163 0·356 0·144 0·111 1·060 0·215
19-23 months I 1·465 0·067 2·138 0·351 0·239 0·\11 1·116 0·242
2-4 years 3 1·027 0·057 2·517 0'446 0·278 0·168 1·094 0·287
5-7 years .. 1 2·048 0·057 2·618 0-426 0·245 0·156 1·157 0·296

TABLE Ill. AORTAS OF BANTU SUBJECTS: MEAN VALUES EXPRESSED AS GRAM PER CENT OF THE DRY MATERIAL

No. of Total TOTal Free Ester Phospho- Trigly-
Age cases Ash Calcium lipid chol. cho!. chul. lipid ceride

0-1 day 10 2·965 0·091 4·075 0·719 0-434 0·285 1·969 0-486
1 day-l month 7 3·050 0·096 3·880 0·611 0·374 0·137 1·911 0-467
1-6 months 6 1-150 0·082 2·845 0-492 0·314 0·\78 1·333 0·344
7-12 months 5 1·815 0·071 2·615 0-410 0·282 0·129 1·222 0·324
13-18 months 7 \·958 0·073 2·281 0·347 0·238 0·109 1059 0·267
19-23 months 3 2·090 0·077 2·345 0·363 0·248 0·116 1·090 0·273
2-4 years 8 1·858 0·058 2·610 0·396 0·167 0·\29 1·128 0·305
5-8 years .. 4 1·908 0·056 2·858 0·444 0·295 0·150 1-170 0·330

concentration at birth, and the decreases usually started
shortly after birth.

DISCUSSION

The two elements involved in atherogenesis are: (a) the
blood-vessel wall and (b) the blood in the lumen of the
vessel.

In the newborn, the different vascular beds show both
histological'· and chemical differences (Table I). One is
tempted to see a link between these inborn differences and
the anatomical selectivity of atherosclerosis. However, it
is noteworthy that although the aortas and coronary
arteries of Whites are much more prone to develop
atherosclerosis than those of Bantu,'·5 the present findings
for newborn infants differed little in the two races. It thus
appears unlikely that inborn differences in vascular com
position can be the primary factor which determines the
site of development of atherosclerosis.

Another possibility which must be considered is that the
site of development of atherosclerosis may be conditioned
by the haemodynamics of the different vascular beds. The
forceful rhythmic stretching of the aorta and the rhythmic
f1exion of the coronaries due to the action of the heart
may in some way render these vessels especially suscept
ible to atherogenesis. The cerebral arteries, which are sub
jected to less mechanical stress than the aortas and coro
naries, are less susceptible to atherogenesis.

Since histological structure, chemical composition and
haemodynamic activity appear to be similar in correspond
ing vascular beds of newborn Whites and Bantu, an
explanation outside of the above factors must be sought
for the greater liability of Whites to develop aortic and
coronary atherosclerosis. Differences in the chemical com
position of the blood of the two races may be the answer.
Chemical derangements in the blood can be precipitated by
a multitude of factors including physical activity, endo
crine activity and diet, and racial differences in the chemi
cal composition of the blood have been described.""

According to Moulton" the mammalian body is charac
terized by a rapid decrease in water content and an

increase in protein and ash content from birth onwards,
until a stage of 'chemical maturity' is reached. He also
states that the most striking change in the composition of
the mammalian body that occurs during growth is an
increase in fat content. His views on the changes in water,
ash and protein content are based on an analysis of the
fat-free tissues of the mammalian body. Weisberg" has
drawn attention to the high water content of the body of
infants. At the same time the blood plasma of babies has
been stated to contain higher concentrations of sodium,
potassium, phosphorus, sulphur, organic acids and protein
ate than that of subjects aged from 5 to 25." According
to Fomon and Bartels" all fat fractions in the blood are
very much lower at birth than they are in the adult, but
the concentrations are doubled within 14 days. In rats the
total lipid and the total neutral fat content of the body
has been reported to increase progressively fwm birth to
the age of 70 days. However, free cholesterol, ester choles
terol and phospholipid content were found to be higher
in newborn rats than in rats of either 15 or 45 days."
Lansing" analysed the media of human aortas and found
higher elastin and calcium concentrations in the 0 - 10
years age group than in the 11 - 20 years group. The high
water content of the newborn child and its gradual
decrease with advancing age may partially explain the
findings of the present study.

SUMMARY

I. Different vascular beds show quantitative differences in
chemical composition at birth.

2. The corresponding vascular beds of newborn ''''hite and
Bantll subjects differ only slightly in chemical composition.

3. The concentrations of the different chemical substances
determined in the present study show an initial decrease before
starti ng to rise.

4. The data do not support the concept that racial dif
ferences in susceptibility to atherosclerosis are due to inborn
quap.titative differences in the chemical composition of the
blood-vessels, but seem rather to emphasize the importance of
differences in the chemical composition of the blood. The
greater susceptibility of certain vascular beds to atherogenesis
is for this reason more likely to be due to haemodynamic



1176

NllO

S.A. MEDICAL JOUR TAL

(Supplement- SOlllh African lournal of NlIIrition)

18 December 1965

factors than to the chemical differences present in the blood
vessels.

We are greatly indebted to Dr. M. L. Neser for her critical
reading of the manuscript.
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THE EFFECT OF FEEDING TAURINE ON THE BILE ACID CONJUGATION PATTERN
AND SERUM CHOLESTEROL CONCENTRATION IN MAN

A. S. TRUSWELL, Department of Medicine, University of Cape Town

Abstract

Conjugation of biliary bile acids with taurine appears to be
associated with low serum cholesterol levels in different animal
species and in various conditions in man. In four experiments
in 3 subjects, 1·5 G of taurine per day changed the proportion
of biliary bile acids conjugated with taurine from 19% to
56'}~. But there was no change in serum cholesterol concentra
tion. We suggest th~t lhe availability of taurine is only rate
limiting for cholesterol to (--7) bile acids in animals such as
the rat that cannot excrete bile acids conjugated with glycine.
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Chairman/Voorsi{(er: Pro/. J. D. L. Hansen

This work is published in full elsewhere.'

This work was done in the CSIR Clinical Nutrition Research
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BIOCHEMICAL EVALUATION OF THE NUTRITION STATUS OF URBAN PRIMARY
SCHOOL CHILDREN: RIBOFLAVIN STATUS

J. P. DU PLESSIS, M.Se., D. J. DE LANGE, M.Se., National Nutrition Research Institute; AND S. A. FELLI GHAM,

M.Se., National Research Institute jor Mathematical Sciences, Pretoria

Riboflavin was long known as vitamin G, the so-called
growth factor, and has proved to be one of the most
important members of the vitamin B complex. Riboflavin
deficiencies very seldom occur alone, but are often found
in conjunction with deficiency syndromes such as pellagra
and kwashiorkor. A combined deficiency of riboflavin and
protein is very often found in overpopulated countries, for
example those of the Far East, and in underdeveloped
countries such as exist in Africa and South America,
where the intake of milk and other high-quality protein
foods is low.

Although the Republic of South Africa is a highly
developed country according to African standards, the
indications are that a considerable part of the population
is adapted to sub-optimal protein intakes. Latent riboflavin
deficiency may therefore be fairly widespread, especially

among the Bantu, and it is desirable to be able to demon
strate the existence and extent of such deficiencies so
that remedial measures can be applied where necessary.

The riboflavin determinations done in the nutrition
status survey on primary school children in Pretoria had
two objects, namely: Ca) to evaluate the suitability of
various biochemical methods for providing criteria of
riboflavin nutrition status, and Cb) to assess the ribo
flavin nutrition status of the 4 main racial groups.

MATERIALS AND METHODS

The nutntlon status survey on White children aged 7 - 11
years was carried out during the period April - June 1962,
on a statistically representative sample drawn at random
from a population of 17,980. For various reasons, including
non-response, only 464 of the 600 children drawn were


