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Maternal zinc indices and small babies
SUSAN S. GEORGE, S. SWAMINATHAN,
A. S. KANAGASABAPATHY, L. SESHADRI

ABSTRACT
IJdckground. Maternal zinc deficiency has been reported to

be associated with foetal growth retardation. This study aimed to
determine if zinc deficiency is associated with foetal growth
retardation in south Indian women.

Methods. A prospective study was undertaken to evaluate
the maternal zinc indices in those bearing small-for-gestational age
babies and in those with appropriate-for-gestational age babies.
Zinc levels in plasma, red blood cells and white blood cells in both
groups were assayed in 65 patients with small-for-gestational age
babies (regardless of cause) and 51 women with appropriate-for-
gestational age babies.

Results. There was no significant difference in the mean (SO)
plasma [67.5 (9) v. 70.67 (13.9)], red blood cell [47.26
(5.8) v. 45.69 (8.2)] and white blood cell [55.61 (10.5) v.
54.77 (12.4)] zinc levels in mothers who gave birth to small-for-
gestational age babies and those who delivered appropriate-for-
gestational age babies. The presence of predisposing factors for
intrauterine growth retardation also did not influence the maternal
zinc levels.

Conclusion. Maternal zinc levels were not associated with
intrauterine growth retardation in our population.
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INTRODUCTION
Zinc is present in more than 70 metalloenzymes including RNA
polymerase and thymidine kinase. Since all these are involved in
cell division and growth, zinc is thought to be important for foetal
growth and development. Maternal zinc deficiency is reported to
be variably associated with intrauterine growth retardation.
Previous studies employed measurements of zinc in plasma,
serum, red blood cells (RBCs) or white blood cells (WBCs).
While studies from developed countries have reported zinc
deficiency in mothers with small-for-gestational age (SGA) babies,
those from developing countries such as India and Nigeria have
reported no such association. Also, there was no consistent
correlation with growth retardation when all zinc indices were
measured.

Approximately 24%-39% of babies born in India are SGA.' If
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zinc deficiency is identified as a cause of foetal growth retar-
dation, this could be corrected with zinc supplements in
antenatal clinics. We undertook a prospective evaluation of
maternal zinc indices in those bearing SGA babies and those
with babies appropriate-for-gestational age (AGA).

METHODS
Term patients bearing SGA babies (defined as less than the tenth
centile) diagnosed clinically and confirmed sonologically were
selected from antenatal clinics of the Christian Medical College
and Hospital over two years. Only patients planning to deliver in
the hospital, who were sure of their dates or had their gestational
age confirmed by early ultrasound scan, were included in the
study. Patients were selected irrespective of the aetiology of
intrauterine growth retardation. Controls were selected from
women who had AGA babies and were matched for parity and
gestational age. None of the women were smokers. The blood
samples were collected before labour. Patients who had zinc
formulations, systemic infections and those who were not on iron
supplementation were excluded from the study as these can affect
zinc levels in the body.

Blood was collected from patients after prior consent. Blood
was taken between 8-10 a.m., collected in heparinized zinc-free
polypropy lene tubes and transported immediately to the laboratory.
The assays were completed on the same day without storage of the
isolated leucocytes to minimize loss of viability. Plasma and RBC
zinc were assayed using previously described methods.' The
WBCs were separated using dextran, washed thrice using ice-cold
iso-osmotic magnesium chloride and dried to constant weight. 3

Then zinc from leucocytes was acid-extracted. Zinc determinations
were carried out in plasma, erythrocytes and leucocytes using
Perkin Elmer Atomic Absorption Spectrophotometer and
expressed as Ilg/100 ml, Ilg/g haemoglobin and ng/mg dry weight,
respectively. Certified sigma zinc standard was used to standardize
the zinc measurement, thereby maintaining accuracy. The assays
were carried out in duplicate to improve the accuracy and the
coefficient of variation calculated from the duplicate values was
between 2% and 3.3% at different levels of zinc.

Statistical methods
Comparison of means of zinc levels of mothers with SGA and
AGA babies was done using the Z test.

RESULTS
Sixty-five mothers gave birth to babies with birth-weightless than
the tenth centile «2500 g). Fifty-one mothers had babies with
birth-weight AGA. Their demographic data are shown in Table I.

TABLEI. Maternal demographic data

Item SGA
Mean(SD)

n=65

AGA
Mean(SD)

n=51

Age(years)
Haemoglobin(g/dl)
Mother'santenatalweight(kg)

23.3 (4.1)
10.3 (3.0)
53.1 (12.7)

23.8 (4.2)
9.2 (3.7)

53.1 (16.4)

SGA small-for-gestational age AGA appropriate-for-gestational age
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TABLEII. Maternal zinc indices

Zinc index SGA
mean (SO)

n=65

AGA
mean (SO)

n=5l

Plasma (~g/IOOml)
RBC (~g/g haemoglobin)
WBC (ng/mg dry weight)

67.05 (9)
47.26 (5.8)
55.61 (10.5)

70.67 (13.8)
45.69 (8.2)
54.77 (12.4)

SGA small-for-gestational age AGA appropriate-for-gestational age
RBC red blood cells WBC white blood cells p values are not significant

TABLEIII. Zinc indices in mothers with small-for-gestational age babies
with or without a predisposing cause

Zinc index With cause
mean (SO)

n=17

Without cause
mean (SO)

n=48

Plasma (~g/100 ml)
RBC (~g/g haemoglobin)
WBC (ng/mg dry weight)

67.53 (9.8)
48.02 (6.0)
54.14 (8.6)

67.59 (8.9)
46.85 (6.1)
57.47 (8.5)

RBC red blood cells WBC white blood cells p values are not significant

TABLEIV. Zinc indices in mothers with babies <2000 g

Zinc index <2000 g >2500 g (AGA)
mean (SO) mean (SO)

n=32 n=51

Plasma (~g/100 ml) 66.94 (10.6) 70.67 (13.8)
RBC (~g/g haemoglobin) 47.03 (6.7) 45.69 (8.2)
WBC (ng/mg dry weight) 56.15 (9.4) 54.77 (12.4)

AGA appropriate-for-gestational age RBC red blood cells
WBC white blood cells p values are not significant

Though the mean haemoglobin was lower in mothers with
AGA babies, the difference was not statistically significant. There
was no significant difference in plasma RBC and WBC zinc levels
in both the groups (Table II). Among mothers with SGA babies
zinc levels were similar in those who had a predisposing cause
compared to those without (Table III). The zinc status of mothers
giving birth to babies weighing <2000 g were separately analysed.
There were 32 mothers in this group whose plasma RBC and
WBC zinc levels were similar to ose of mothers with AGA
babies (Table IV).

DISCUSSION
The association of maternal zinc deficiency with intrauterine
growth retardation is controversial. Low maternal zinc levels
were found to be associated with intrauterine growth retardation
by some authors where zinc measurements were done on WBC'.s
and RBC.6 Low leucocyte zinc levels at the beginning of the third
trimester were reported to be a predictor for foetal growth retarda-
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tion.? However, other studies on zinc measurements in plasma."
serum, Hl RBCs and WBC6 have shown no correlation with intra-
uterine growth retardation. Jepson and Clemmensen reported that
during pregnancy erythrocyte zinc increased more in controls
than in mothers with SGA babies." In their study, there was no
difference in granulocyte zinc between mothers with SGA babies
and controls contrary to the findings of Simmer and Thompson.'
There has been no report of a consistent change in all zinc indices
in mothers with SGA babies. In a study on Nigerian women, there
was no correlation between maternal plasma zinc and birth-
weight. 9 In Indian women delivering SGA babies measurement of
plasma zinc alone has not revealed a deficiency." However,
plasma zinc measurement is a poor indicator of zinc status.

There is no other report from developing countries of a com-
parison of three indices of zinc between mothers with SGA and
AGA babies. We found that none ofthe three indices were differ-
ent in women at term who gave birth to babies weighing <2500 g
(SGA) as compared to those who delivered babies >2500 g
(AGA).

The perinatal mortality rises sharply in babies with birth-
weight <2000 g. IIWe did not find zinc deficiency in this group of
mothers as well. Zinc levels were similar in mothers with or with-
out a predisposing factor for growth retardation.

This study demonstrates that maternal zinc levels have no
association with intrauterine growth retardation in our population.
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