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Zinc is an essential trace element and 
acts as a cofactor for more than 200 en-
zymes in the body. In view of the widely 
prevalent malnutrition, it is felt that the 
sub-clinical zinc deficiency could be exist-
ing in developing countries, contributing to 
intrauterine and postnatal growth retarda-
tion^). The objective of the present study 
was to determine the effect of zinc supple-
mentation on serum zinc levels and weight 
gain in children with severe malnutrition. 
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Subjects and Methods 

This study was designed as a double 
blind placebo controlled trial. The subjects 
were selected from the children attending 
the Outpatient Division of Department of 
Pediatrics, Medical College, Baroda, be-
tween the ages of 8 to 24 months and suf-
fering from protein energy malnutrition 
(PEM) Grades III and IV(2). Other concur-
rent causes of malnutrition were excluded 
by history, physical examination and inves-
tigations and informed consent was ob-
tained from the parents. 

A total of 72 children divided into two 
groups (zinc supplemented and placebo) 
were recruited in the study. However, only 
62 cases (31 in each group) could complete 
the designated follow up period of 3 
months. The recruited children in the two 
groups were matched for age (within 3 
months) sex, weight for age, socio-econom-
ic status and ethnic background. The initial 
evaluation included weight of the child 
and serum zinc analysis by calorimetric 
method using a kit obtained from Randox 
Laboratories, UK(3). 

Twenty apparently normal, healthy 
children who were not malnourished or in 
any way ill and who were healthy siblings 
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or volunteers, were also analyzed for se-
rum zinc levels. This was done to deter-
mine the normal range of serum zinc by the 
calorimetric method. 

Subjects in the zinc supplemented 
group received 6.6 mg of elemental zinc; 
equivalent to 20 mg of zinc sulphate once 
daily. Both zinc sulphate and placebo were 
incorporated into similar looking capsules. 
Nutritional counselling was given to the 
parents and dietary intake adjusted to 100-
120 calories/kg/day by instructing the 
mother and the intake was assessed at the 
end of the study by 24 hour recall meth-
od(4). Serum zinc was again estimated at 
the end of three months, allowing six days 
after the last dose of zinc prior to analysis. 
Statistical methods included "t" tests 
(paired and Student's). 
Results 

The mean serum zinc levels were 154.4 
± 24 µg/dl and 98.4 ± 26.1 µg/dl in healthy 
and malnourished children, respectively (p 
<0.001). Children in zinc supplemented 
group showed a significantly greater in-
crease in their serum zinc levels at the end 
of study as compared to the controls 
(Table I). However, there was no difference 
in weight gain between the two groups. 
None of the children in the study showed 
any obvious signs of zinc deficiency. None 
 

 

of the children in the zinc supplemented 
group developed any side effects following 
zinc therapy.  
 
Discussion 

Zinc deficiency underlying PEM is be-
ing increasingly recognized and this may 
occur concomitantly or become manifest 
during the recovery phase. We observed 
lower plasma zinc levels in malnourished 
children and these may result from in-
creased gastro-intestinal losses, high fiber 
and phytates in diet and increased needs 
for the rapid growth. Several workers have 
studied the effects of zinc supplementation 
in children with PEM(5-8) and some of 
them observed a beneficial effect on weight 
gain(5-7). 

Zinc status of the children has been re-
ported to be related to their nutritional sta-
tus. A recent study from Hyderabad ob-
served satisfactory leukocyte and plasma 
zinc levels in normal and undernourished 
children, while cases with PEM had signifi-
cantly lower levels, as a part of syndrome 
of PEM(8). However, the need for routine 
zinc supplementation in the rehabilitation 
for these children is not clear. This aspect 
was recently investigated and it was ob-
served that there were no beneficial effects 
of zinc supplementation on weight gains, 
as compared to the placebo group(8). Simi-
lar results were also observed in our study. 
However, lower plasma zinc values in 
unsupplemented (placebo group) children 
indicate the relative inadequacy of zinc 
supply through diet alone to replenish zinc 
stores. Dietary zinc may perhaps be ade-
quate to bring about a biochemical re-
sponse, though it is inadequate to replenish 
zinc stores of deficient children(8). 

Children recovering from PEM have a 
rapid growth and increased requirement 
for new tissue synthesis. In this setting, the 
dietary zinc may limit the absolute rate of 
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weight gain and composition of new tissue. 
It would thus be prudent to ensure an ade-
quate zinc intake during rehabilitation 
from severe malnutrition to match the de-
mands of rapid growth. 
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