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A substantial reduction of infant mortality has been occurring during the last
decades due to improvement in health Care and standard ofliving in most of the deve-
loped countries. As a result, congenital malformation has become an important Came
of death in infants (Carter, 1967). Preventive measures to reduce the incidence of

congenital malformation were handicapped by a lack of clear understanding of
their causative factors. At one time it was widely believed that congenital malfor-
mations Were entirely genetic in origin; it is being increasingly reaIised in recent years
that only a small proportion of them are so determined and in which the mode of

inheritence is well defined. The concept has now developed that most of the naturally
occurring malformations are caused by an interaction between a complex genetic pre-
disposition and an environmental trigger in man and animals (Carter, 1967). However,
little is still known about the detailed mechanism of either the genetic predisposition
or environmental trigger.

Nutrition is one of the environmental factor that has been involved in the produc-
tion of congenital malformation in experimental animals (Kalter and Warkany 1959).
Congenital malformations of various types have been produced in experimental animals
by deficiency of vitamin A (Millen et aI., 1953), riboflavin (Warkany and Nelson,
1940), pantothenic acid (Nelson et aI., 1957), folic.Acid (Nelson et aI., 1955), vitamin
E (Cheng and Thomas, 1953) and excess of vitamin A (Millen and Wollam, 1957).
No direct evidence, however, exists on the association between congenital malformation
and either excess or deficient nutrition in human being. Retrospective studies, however,
reported a relationship between the occurrence of anencephaly and poor state of ma-
ternal nutrition (Coffey and Jessop, 1958), the high rate of foetal death from congenital
malformation of central nervous system in primigravida of poor social circumstances
(Anderson et aI., 1958) and a social gradation of death from congenital malformation
in British Perinatal Survey (Bulter and Bonham, 1963). Record and Mekeown (1949)
did not find any association between congenital malformation of central nervous system
and housing of the mother. In view of this meagre and sometimes conflicting evi-
dence on the association between nutrition and congenital malformation we decided
to investigte the nutrient reserve in the liver of congenitally malformed babies. The
present paper reports the liver reserve of iron, folate and vitamin A in congenitally
malformed babies dying in perinatal period and compares th(m with results from babies
without malformations (Hussain, 1972).
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MATERIALS AND METHODS

NUTRIENT RESERVE-HUSSAIN

Materials used in the present study were obtained from perinatal deaths by autop-
sy carried out at three hospitals. The post-mortems were perfOImed within 24-48
hours of death. Weights of the dead babies were taken to the nearest 0.1 kg. The
livers were weighed to the nearest g. after wiping off blood and tissue fluid as far as
practicable. Pieces of liver Were collected from different parts of the liver, put in a
screWcapp~ universal container and immediately transferred to a deep-freeze at -20°e.
All analysis were completed within two months of collection.

The number of babies included in the present study were 30 with various types of
malformations and different gestational age.

Storage iron in the liver was estimated by Kaldor's (1954) modification of Ander-
son's method (950). Vitamin A was estimated by the colorimetric method of Carr and
Price (1929). Liver folate was estimated" by microbiological assay described by Chanarin
et al (966).

RESULTS

The result of the study, as presented in Table-I, was constructed by dividing the
babies into groups according to gestational age and body weight. It showed that generally
the total iron and folate in the liver increased with body weight which Wasmainly due to

T ABLE-I

Contents of Iron, Vitamin A and Folate in Livers in Relation to Birth Wieight and
Gestational Age in Congenitally Malformed Babies (Mean:l:SD)

Birth wt (g)

I I

IRON --

I

VITAMIN A I
Gestational
age (weeks) No. ug/g Total (mg) ug/g Total (ug) I

3000-3500 8 561:1:321 76.6:1:36 46.9:1:47 6841:1:6399
37-44

2500-3000
37-44

2000-2500
37-44

1000-2000
37-44

2000-2500
28-36

1000-2000
25-36

Below 1000 1
28-36

6 664:1:353 72.0:1:49 37.4:1:34

FOLATE

ug/g Total (ug)

3.71:1:1.5 549:1:226

527:1:1077407:1:6671 4.4:1:0.6

3 535:1:62 49.5:1:40 7703:1:3607 3.9:1:1.8 36C:l:26860:1:40

2 1020:1:30 58.7:1:16 4.7:1:1.9 296:1:172

227:1:87

67.1:1:5 3748:1:635

6 287:1:144 20.9:1:13 83.0:1:79 6652:1:3433 3.1:1:0.9

4 499:1:246 25.3:1:11 3.7:1:0.7 203:1:2742.6:1:29 2546:1:2095

109.8 4.77 6302 2.4 60252
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increase in liver size. This trend Was not consistant for Vitamin A but at term it was

inversely related to body weight except in case of very small babies of 1000-2000g where
the effect of relatively higher concentration was offeset by the very small size of the liver.
The concentration of Vitamin A in liver was also generally higher in smaller babies.
No consistant trend, however, could be found in liver concentration of iron and folate.
In Cases of specific malformations, it was found that on the average spina bifida and
cardiac malformed babies had very high average amount of vitamin A in their livers
(Fig. 1). When the results were compared with published results from babies without
congenital malformations (Hussain, 1972) no statistically significant differences were
found either in concentration or in total reserves of iron, vitamin A or folate in the
livers of the two groups, even though the total amount of vitamin A Was found to
be generally higher in babies with malformations.

The results of the study did not show any clear trend in the liver reserve of iron,
vitamin A or folate to suggest their direct implication in the causation of malformation.
Comparison of results between babies with or without malformations indicated that
total amount of iron and folate increased with weight at term but vitamin A showed

an inverse tendency in both groups and no statistically significant differences existed
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TABLE-II

Contents of Iron, Vitamin A and Folate in Livers of Babies Without Congenital
Malformation (mean:l=SD)8

IRON I VITAMIN A I FOLATE
No. I ug/g Total (mg) I ug/g Total (ug, I ug/g Total (ug)

15 638:1=249 97.4:1=52 39.3:1=32 5023:1=4474 4.83:1=1.7 746:1=395

8 789:1=275 80.8:1=59 50.5:1=41 5539:1=4472 4.57:1=1.7 530:1=239

11 437:1=253 32.9:1=13 64.4:1=45 6080:1=4578 3.42:f:O.9 311:1=115

2 130:1=90 8.0:f:6 55.0:1=24 3120:1=2268 3.38:1=0.3 199:1:31

10 603:1=181 51.5:1=22 54.5:1=85 6090:1=3811 4.10:1=1.3 422:1:264

21 478:f:263 31.4:1=16 48.7:1=29 3265:1=1965 3.49:f: 1.8 231:1:146

7 296:1=235 10.7:1=7 46.5:1:24 1752:1=750 3.50:1=1.7 126:1:63

-From Hussain (1972)

DISCUSSION



b~tWeenthem when gestational age and body weights were taken into aCCount(Hussain,
1972). The results, thus, suggest similar nutritional situation for both the groups in
utero. Because of small numbers involved in the study no definite conclusion Can be
made. However, the results suggest further detailed investigations. In specific insta-
nces involving spina bifida and cardiac malformations very high levels of vitamin A Were
found in most Cases. Excess of vitamin A have been reported to Cause congenital mal-
formation in experimental animals especially involving the central nervous system
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(Millen and Woollam, 1957) and toxicity in human being. In the absence of maternal
intake of high doses of vitamin A it is almost impossible to implicate vitamin A as the
Cause of malformation in the present series. The Current hypothesis that a deficiency
or excess of any nutrient must occur at the critical time of organogenesis so as to
interfere with the specitic growth process, that is to Say, during the first 3 months of
pregnancy. Physiologically the demands of human embryo are likely to be relatively
small throughout the early formative months of gestation, and unlikely to be interfered
with by nutritional factors because of protection given by maternal reserve. However,
it is always possible that a deficiency may arise because, at a critical point of develop-
ment, when it is required in large amount an essential nutrient may become tem-
porarily absent from the maternal blood or present in such low concentration that it
cannot reach the embryo in an amount sufficient to meet its special needs. On the other
hand, a temporary excess of certain nutrient especially vitamin A may interfere with
the specific growth processes at the time of its critical development. It is almost
impossible to furnish any proof in favour" of this hypothesis in human being altho-
ugh different types of malformations including spina bifida have been produced in
animals by adjusting the timing of deficiency or eXCessof nutrient intake at the critical
period of organogenesis (Kalter and Warkany, 1959).

Hibbard et at. (1965) reported that the incidence of malformed infants in mothers
with excessive Formamino-Glutamic acid (FIGLU) excretion (3 per cent) Was twice as

high as in mothers with normal FIGLU excretion (1.4 per cent). In a special study
of mothers of anencephalic foetuses excessive FIGLU excretion was found in 63%
which was approximately 4 times of the expected incidence for Women of similar age,
parity and social class. These finding do not necessarily prove a Cause and effect rela-
tionship, but generally point towards the fact that an unsatisfactory biochemcial
environment Can Cause defective foetal growth. The present study tends to be equivocal
to such a conclusion. It should not, however, be overlooked that a diet deficient in
folate might also be deficient in other nutrients that are necessary for normal cell growth
and metabolism which might have contributed to the overall picture. In any case, the
mechanism by which folate deficiency Can Cause congenital malformation is not known.
Hibbard et at. (1965) suggested that a deficiency during early pregnancy might Cause
permanent damage to the placenta and correction of the deficiency at a later date may not
help to repair the damage. Perhaps a result of such damage might allow vitamin A to
diffuse into the foetal tissue and exert a toxic affect. This is a mere speculation, but if it
is true, it would explain some of the Cases of malformation with high vitamin A reserve.
However, to prove this point further studies must be undertaken in which the folate
status is examined early in pregnancy and correlated with the vitamin A status of the
mother and foetus.
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SUMMARY

The liver reserve of vitamin A, iron and folate from 30 Congenitally malformed
babies dying in the perinatal period is reported, and compared with published data for
babies without malformations. No statistically significant difference have been found
between the two groups. The implications are discussed.
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