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( Abstract

The study was designed to establish the relationship between plasma zinc level and intra-
uterine growth retardation in 405 normal pregnant women with an age range from 20 to 35 years,
who attended and delivered at Ramathibodi Hospital The data were gathered from October 1994 to
April 1995. The zinc levels were obtained from blood plasma collection and the assessment of fetal
status was made after birth. Using criteria of babies with a birthweight of less than the 10th centile at
delivery. Plasma zinc level in mother was collected during antenatal care and labour. Plasma zinc
level was determined by Atomic Absorption Spectrophotometry.

The plasma zinc levels in mothers during antenatal care, labour and infant birthweight
were 66.73 pg/dl, 69.91 pg/dl and 3152.25 g respectively. Maternal plasma zinc levels during
antenatal care, labour and infant birthweight in the intrauterine growth retardation infant group
were significantly lower than that in normal growth infants (P< 0.05)

In conclusion, our study shows that measurement of maternal plasma zinc concentration
in the third trimester would highly suggest mothers at risk of delivering intrauterine growth retar-
dation babies. Mothers selected in this way might benefit from dietary advice and zinc supple-
mentation during the remaining pregnancy.
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Zinc is an essential element which is uni-
versally required by plants and animals for many
physiological processes including nucleic acid and
protein synthesis(1). It is necessary for growth and
zinc deficiency is associated with short stature and

dwarfism. Animals fed zinc deficient diets during
pregnancy have shown an increased rate of preg-
nancy complications such as fetal loss, neonatal
death, abnormal deliveries, a high incidence of fetal
malformation and growth retardation(1.2). Low
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maternal mid gestation plasma or term leucocyte
zinc concentrations have been reported in women
giving birth to infants with congenital malforma-
tions or intrauterine growth retardation although
many other studies have failed to find such a rela-
tionship(3-9).

This study was designed to establish the
relationship between plasma zinc level and intra-
uterine growth retardation.

MATERIAL AND METHOD

All healthy pregnant women aged between
20 and 35 years who booked for antenatal care
between October 1994 and April 1995, and subse-
quently attended at least 4 visits were included. This
prospective study of maternal blood samples were
taken in the third trimester, during labour and were
analyzed for zinc level using Atomic Absorbtion
Spectrophotometry by direct dilution sample
method. Infant birthweights were recorded and eva-
luated for intrauterine growth retardation using the
10th centile cut off level according to Ramathibodi
intrauterine growth chart(10),

RESULTS

Demographic data of the 405 women are
shown in Table 1. Intrauterine growth retardation
infants were found in 22 infants (5.4%) (Table 2).
The mean plasma zinc level in mothers during ante-
natal care, labour and the mean infant birthweights
were 66.73 + 26.06 pg/dl, 69.91 + 24.65 pg/d] and
3152.25 + 432.41 g respectively (Table 3). Mean
maternal plasma zinc concentration during antena-
tal care and labour were significantly lower in the
groups of women who gave birth to intrauterine
growth retardation infants than that in normal
growth infants (P < 0.05). The weight of infants
with intrauterine growth retardation was lower than
that in normal growth infants (P <0.05) (Table 4).
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Table 1. Characteristics of the mothers. (N = 405)
Character Mean + SD
Age (yr) 28.08 + 4.27
Weight (kg) 5148 + 8.20
Height {(cm) 155.30 + 4.84
BMI 2165127
Parity 1.6+ 0.8
Table 2. Per cent distribution of normal growth
infants and intrauterine growth retarda-
tion infants.
Character N %
Normal growth infants 383 94.6
Intrauterine growth retardation infants 22 5.4
Total 405 100
Table 3. Zinc values in plasma of mothers during
antenatal care, during labour and infant
weight.
Character Mean + SD
Zinc values during ANC (pg/dl) 66.73 +26.06
Zinc values during labour (pg/dl) 69.91 +24.65

Infant weight (g) 3152.25 +432.4]

DISCUSSION

This study confirms that in pregnancy
maternal plasma zinc concentration in third trimes-
ter and at term was significantly lower in those

Table 4. Zinc values in plasma of mothers during antenatal care during labour and infant weight between
normal growth infants and intrauterine growth retardation infants.
Character Normal growth infants Intrauterine growth P-value
(Mean + SD) retardation infants (Mean + SD)
Zinc values during ANC (pg/dl) 67.50 +24.68 50.10 + 15.96 <0.05
Zinc values during labour (pg/dl) 77.63 £23.71 59.15 £ 12.18 <0.05
Infant weight (g) 3100.90 +432.85 2359.54 +269.06 <0.05
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mothers who produced intrauterine growth retarda-
tion babies as compared to that from mothers with
normal growth babies. The mechanism of zinc
depletion of mothers in pregnancy is unknown, but
is likely to be dietary. Zinc, like iron, is mainly pre-
sent in dietary protein, and the intake of both may
therefore be decreased as a result of dietary protein
deficiency. There is evidence of suboptimal zinc
intake in several populations(11). The normal body
stores of zinc are half those of iron, and Hurley has
suggested that zinc in the fetus is only in dynamic
equilibrium with the maternal plasma pool(12), If
the maternal plasma pool of zinc was transiently
depleted due to decreased dietary intake of zinc, and
influx into it from the main stores of zinc in muscle
and bone were slow, then transient fetal zinc deple-
tion might occur at an important time in develop-
ment. Unlike iron, zinc transport across the pla-
centa is rapid and bidirectional(13,14) and so if
maternal tissue zinc depletion occurs during preg-
nancy not only will maternal plasma zinc levels
decline, but also even reversal of net transport of
zinc across the placenta could occur in order to
maintain maternal tissue zinc status.
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The positive correlation between birth-
weight and maternal plasma zinc concentration sug-
gests that in response to an increased fetal require-
ment proportionate to fetal size, there is a redistri-
bution of the maternal zinc level resulting in a rela-
tive increase in plasma zinc concentration to faci-
litate passive zinc diffusion to the fetus(15). From
the observed positive correlation between fetal
weight and maternal plasma zinc level one can pos-
tulate that in the presence of lower plasma zinc the
fetal growth will be impaired and this effect will be
more pronounced in the later part of pregnancy when
the fetoplacental requirement is greatest and a state
of relative zinc deficiency may develop particularly
if there is inadequate zinc intake.

In conclusion, our study has shown that
measurement of maternal plasma zinc concentra-
tion in third trimester would highly select mothers
at risk of delivering intrauterine growth retardation
babies. Mothers selected in this way might benefit
from dietary advice and zinc supplementation during
the remaining pregnancy, and withholding of iron
and folate supplementation if they were not iron
deficient.

(Received for publication on August 10, 1998)
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