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Abstract : Leucocyte ascorbic acid (LAA:) and serum ascorbic acid (SAA) have been estimated in
50 pregnant women, their newborn infants, and 14 non-pregnant women living in the semi-arid

region of western India. LAA was significantly higher in the newborn as compared to their

mothers, the mean values being 35.52±6.85 and 23.94±5.84 I1g/108 cells, respectively (P<O.Ol).
The sex and birth weight of the infant, however, did not influence its ascorbic acid status.
Pregnant women had relatively lower SAA (0.81 ±0.22 mg/dl) and LAA (23.94±5.84 I1g/108 cella)
as compared to the matched non-pregnant group (1.01±0.26 mg/dl and 29.98±8.45!'-g/108 cells).
But despite the aemi-arid, draught prone geographical region and the hemodilution which
accompanies pregnancy, none of the mothers had a clearly subnormal vitamin C status.
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INTRODUCTION

It is well known that malnutrition can affect the
outcome of pregnancy and compromise the physical
and mental status of the newborn (1, 2). In this
context vitamin C deficiency has been reported to be
associated with increased neonatal mortality,
decreased birth weight and pre-eclampsia (3, 4).
During pregnancy the concentration of ascorbic acid
in the serum decreases (5). This may reflect an
increased metabolic demand, diminished intake,
hemodilution or a combination of these. On the
other hand few workers have reported higher levels
of the vitamin in pregnant women (6). There are
also reports according to which the levels are
essentially the same in both pregnant and non
pregnant women (7).
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The role of vitamin C in maternal nutrition
becomes all the more relevant in arid and draught
prone areas where the availability of fresh green
foods is limited. We have therefore studied the
vitamin C status of mothers and their newborn in
the western region of India which borders on the
Thar desert. We have laid greater emphasis on
leucocyte ascorbic acid (LAA) because this is a
better index of vitaminC status than serum ascorbic
acid (SAA) and does not fluctuate with recent
dietary intake.

METHODS

The study is based on 50 pregnant women and
their newborn, and 14 matched non-pregnant
controls in western India which borders on the Thar
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desert. The subjects were randomly selected from
amongst those attending the department of obstet
rics and gynaecology, Sampurnanand Medical
College, Jodhpur (Rajasthan). The women were all
non-smoker, lactovegetarian, normotensive, within±
15% of ideal body weight and not taking any drugs
for preceding one month, patients with any obstetri
cal abnormality or disease complicating pregnancy

were excluded.

Blood samples were collected from the antecu
bital vein of mothers immediately after delivery of
the infant. For the newborn cord blcod ",as taken
from the maternal end of umbilical cord. LAA was
determined by the modified method of Denson and
Bowers (8) and results were expressed as p.g/108
leucocytes. SAA was determined colorimetrically (9).

RESULTS

Both serum and leucocyte ascorbic acid levels
have been found to be consistently higher in the
newborn as compared to their mothers and the
difference is· statistically significant (Table I). The
relationship is more impressive in the case of LAA
where the coefficient of correlation between the LAA
levels of mother and newborn is +0.567. On the
other hand, the value of r between SAA of mother
and newborn is only +0.133 which is statistically
not significant.

T ABLE I : SAA and LAA levels in mother. and newborn.

SAA (me/dO LAA (llg/10B GIlls)
Mean±SD Mean±SD

Mothers O.81±0.22 23.94±5.84
n=50

Newborne 1.35±O.28 35.52±6.85
n=50

P value <0.001 <0.01
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The sex of the newborn has not been found to
make any difference in the ascorbic acid levels. The
mean LAA values were 35.94±6.l3 p.g/108 cells in
the boys and 3S.09±7.60 p.g/108 cells in the girls.
Similarly SAA was 1.36±0.22 and 1.43±O.35 mg/dl
in boys and girls respectively. Similarly, no differ
ence was observed between the SAA and LAA levels
of underweight (Less than 2500 g) and normal
(2500 g and above) babies.

The 50 pregnant women were also compared
with a suitably matched non-pregnant control group.
The mean SAA and LAA levels were both signi·
ficantly lower in the pregnant (Table II) although
still falling within the normally accepted range (0.40
to 1.6 mg/dl of SAA; 21 to 53 p.g/108 cells of LAA).

DISCUSSION

The blood of newborn infants has been found to
contain ascorbic acid in concentrations significantly
higher than their mothers. We have confirmed this
by estimating LAA also which is a better index of
the vitamin C status of an individual since it does
not fluctuate with recent dietary intake (l0). In all
the 50 cases studied, the LAA in the infant at birth
was higher than in the mother. It has to be borne
in mind that we have estimated the mother's
ascorbic acid at the time of delivery to coincide
precisely with the moment the infant's venous cord
blood was sampled. The coefficient of correlation
between the LAA of-mother and -infant is 'mother
infant= +0.567 (P<O.OOl). It shows that maternal
ascorbic acid status does influence the ascorbic acid
level of the newborn and mothers with high ascorbic
acid tend to produce infants with correspondingly
higher ascorbic acid levels (Fig. I).

Amongst the other possible determinants of the
neonatal ascorbic acid blood level, we have found
that sex and birth weight have practically no

influence. Infants weighing less than 2500 g have
almost the same SAA and LAA as infants weighing
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more than 2500 g. Heinonen et al (II) have also
found no significant difference in the SAA of
premature and full term infants.
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However when the 50 pregnant women are
compared with a suitably matched control we find
that the difference between the two groups becomes
statisticaJly significant (Table II). Since the normal
range for ascorbic acid is fairly wide, pregnant
women are relatively deficient in both LAA and
SAA although still not falling below minimal cut off
point. Actually in clinical study, SAA practically
disappears.

T ABLE II : SAA and LAA in pregnant and non-pregnant
women.

Non-/Jregruznt Pr,gnant
II=H 11=50

Age (yean) 21.43±4.1l 23.26±4.77
±SD

SAA (rng/dl) 1.01 ±0.26 0.81±0.22·
±SD

LAA 29.98±8.45 23.94±5.84·
«(Lg!108 cells)
±SD .

·0 10 20 30

LAA (U9/108ceIlS)

40

• P <0.01
Fig. I : Correlation between the leucocyte ascorbic acid of

mothen and their newborn. Value e;f r is+0.567,
which i. significant (P<O.OOI).

Focussing our attention now on the mother's
vitamin C status, we find that all the 50 have SAA
above the normally accepted minimum which is
0.4 mgjdl. Similarly LAA values in these women
were also above 21 JIogjl08 cells. Accordingly we
can say that none of the pregnant women were
deficient in vitamin C. This is despite the fact that
western Rajasthan where this study was conducted,
is a semi·arid region on the Eastern fringe of the
Thar desert and one can expect an inadequate
vitamin C intake. But, at least in the months when
the sampler. were collected (September to March
next) there was no clear evidence of any vitamin C
deficiency.

A relative fall in ascorbic acid during pregnancy
can partly be due to hemodilution since the blood
volume increases by approximately 48% by the end
of the third trimester (12). Another contributing

factor can be the increased demand of the foetus in
the face of a constant maternal intake. Moore et al
(13) have suggested that any type of stress including
the stress of childbirth can lower blood ascorbic
acid level. Therefore it can be said that 3 factors
could be contributing to the relatively lower blood
ascorbic acid in the mothers : (i) a semi· arid
geographical region poor in fresh greens and fruits,
(ii) pregnancy (iii) the stress of childbirth But
despite this both SAA and LAA levels still remained
within normal limits and newborn infants started
life with a physiological hyperascorbic acidemia.
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Several mechanism have been suggested to
explain how the newborn acquires an ascorbic acid
level higher than its mother, perhaps the highest it

will have any time later in life (14). Its biological
purpose if any, remains obscure and the ascorbic
acid falls rapidly within the first 2-3 weeks of life.
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