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Introduction 

Although pregnancy increases the 
demand for vitamins, there is no general 
�a�~�e�e�m�e�n�t� from reports in the literature 
on maternal serwn vitamin levels. 
Bodansky et al (1943) found the mean 
value of plasma vitamin A concentration 
during the first 6 months of pregnancy 
to be significantly higher than in the third 
trimester of pregnancy. Similar results of 
a decrease during pregnancy were obtain­
ed by Lund and Kimble (1943). 

However, Hoch et al (1948) found no 
evidence of a fall in vitamin A levels after 
the ·early stages of pregnancy. In fact, 
Pulliam et al (962) and Gal and Parkin­
son (197'4) reported that maternal serum 
vitamin A concentrations increased during 
pregnancy. All the reports, however, 
agree that maternal serum vitamin A 
levels fall during labour but rise after 
delivery. It has also been suggested that 
maternal serum vitamin A levels are in­
fluenced by the sex of the fetus. 

Many of the reported studies on vitamin 

•:•senior Lecturer, Department of Biochemis­
try. 

''*Senior Lecturer and Consultant Obstetrician 
and Gynaecologist. 

College of Medicine, University of Jbadan, 
University College Hospital, 
Jbadan, Nigeria. 
Accepted for publication on 14-7-82. 

A levels during pregnancy are from the 
industrialised countries and are separated · 
by gaps of many years with obvious d.iffe- ..... 
renoes in nutritional status and socio­
economic conditions. Information is need-
c.ct from the �d�e�v�e�l�o�p�i�n�.�~� world where the 
level of nutrition is different. 

The objective of this study is to proVide 
some data from a developing country con­
cerning vitamin A levels during preg­
nancy and at delivery and to examine the 
correlations �b�e�t�~�e�e�n� vitamin A levels in-

' fant sex and birth weight. 

Material and Methods 

The subjects in this study �w�~�r�e� pregnant 
women attending the University College 
Hospital, Ibadan, Nigeria for antenatal 
care and delivery. All the patients gave 
informed consent to participate in this 
study. No dietery restrictions were impos­
ed but patients were instructed not to take 
tablets obtained outside the Clinic. Only 
patients who were sure of their menstrual 
d2tes and were seen before the twelvth 
week of pregnancy and had no complica­
tions were considered eligible for the 
study. Recruitment was done consecutive­
ly but patients who developed complica­
tions requiring admission into the Hospital 
were excluded from the analysis. Venous 
blood samples were taken at first visit and 
subsequently at monthly intervals until 
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delivery. No vitamin supplements were 
prescribed to the patients. At the time of 
delivery, cord and maternal samples were 
obtained. Information was also obtained 
regarding self-medication with vitamin 
tablets during pregnancy. Sera were sepa­
rated from all the samples and stored un­
til analysis. 

Chemical Method 
The serum concentrations of vitamin A 

were determined by the method of Gal 
and Parkinson (1974). 

Results 
One hundred and fifty patients were 

initially r ecruited into the study. Fifty of 
these were excluded from the analysis for 
reasons given in Table I. The results pre­
sented here were f-rom 100 eligible 
women and their newborn. 

TABLE I 
Vitamin A I,evels in Pregnant Nigerian Women 

and Newborn 
Recruited Patients Excluded from the Analysis 

�R�e�a�s�o�~� 

Severe Pre-eclampsia 
Premature delivery 
Ante-partum haemorrhage 
Self-Medication during pregnancy 
�D�e�l�i�v �e �r�~�d� elsewhere 
Emergency Caesarean Section 
Incomplete set of Samples 

Total 

No. of 
patients 

6 
5 
5 
3 
9 
8 

14 

50 

Table II shows the mean vitamin A 
levels at various stages of gestation. From 
this, it is seen that the mean vitamin A 
levels fall with increasing gestation. Al­
though the mean vitamin A level in the 
first trimester was lower than in the 
second· trimester, the differences were not 
statistically significant (p > 0.05). How-

ever, at the time of delivery, the vitamin 
A level was significantly lower than the 
level in the first and second trimesters 
(p < 0.01 in each cases). 

TABLE II 
Vitamin A Levels at Various Stages of Gestation 

(in ug per 100 nil) 

Mean S.D . 

1st Trimester 95.5 41.55 
(n = 100) 

I 

2nd Trimester 85.68 32.34 
(n = 100) 

3rd Trimester/ 
delivery = 69.41 27.89 

(n = 100) 

Table III shows the mean cord vitamin 
A levels and the corresponding paired 
maternal vitamin A I evels at delivery: 
Using the Paired t-test, the vitamin A level 
in the newborn was significantly lower 
than the maternal level at parturition 
(p < 0.001). There is very low correla­
tion between the cord vitamin A level and 
the maternal level (r = 0·.20, p > 0.05). 

TABLE ill 
Mean Vitamin A Levels in Cord and Maternal 

Plasma at Delivery 
(in ug per 100 ml) 

Maternal Cord 

N 100 N = 100 
Mean 69.41 Mean= 33_16 
S.D 27.89 S .D. ·- 10.12 
Coeffi-
cient of 
variation 40.18% 30.53% 

The distribution of vitamin A levels 
based on the sex of the infant are shown 
in Table IV. There are higher mean levels 
of vitamin A in mothers with male babies 
than in those with female babies, but the 
differences are not statistically significant 
(p > 0.10). Al<>o, male infants have 
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higher mean levels of vitamin A than 
female infants but the differences are not 
statistically significant (p > 0.05). There 
is no correlation between vitamin A 
levels and birth weight (r = 0.05; p > 
0.10). No significant seasonal variations 
were found in the concentrations of serum 
vitamin A. 

TABLE IV 
Showing Relationship Between Sex of Newborn 
and Vitamin A Levels in Cord and Maternal 

Blood at Birth .. 
(in ug per 100 ml) 

Males F·emales 

11 = 43 n= 57 
Mean 
material = 72.6 = 67 
S.D. = 33.2 = 23.1 
Mean cord = 34.64 32.05 
S.D. = 10.76 = 9.56 

Discussion 

Our study shows that there is a fall in 
the serum concentrations of viamin A 
with increase in gestation. These findings 
agree with those of some earlier workers 
(Bociansky et al, 1943; Lund and Kimble, 
1943, Leonard et al, 1972). However, Gal 
and Parkinson (1974) reported a fall in 
the mean values of serum vitamin A in 
early pregnancy followed by an increase 
in vitamin A levels as pregnancy sub­
sequently progressed. This increase con­
timied until a few weeks before term 
when there was a tendency to a slight fall. 
Hoch et al (1948), Pulliam et al (1962) 
also reported increase in serum vitamin A 
concentration with increase in gestation. 
In spite of these differences, all the 
studies were consistent in finding that 
vitamin A concentrations fall during 
labour but rise in the puerperium. 

Serum vitamin A concentration is pro­
bEbly not the most accurate index of 

vitamin A Status (Caster and Mickelsen, 
1955). It is known that the vitamin is 
stored in the liver and other tissues and 
there is evidence that serum vitamin A is 
not directly related to the �c�o�n�c�e�n�~�r�a�t�i�o�n� of 
the vitamin in the liver (Meyer et al, 
1943; Popper et al 1943', Popper and Steig­
man, 1943). However, a relatively high 
serum vitamin A concentration excluded 
low liver storage (Meyer et al, 1942). 

The factors which may influence the 
levels of serum vitamin A during preg­
nancy include: hormonal changes, in­
creased fetal demands, vitamin intake, 
haemodilution, and seasonal variations. 

Gal and .Parkinson (1974) suggested 
that hormonal changes during pregnancy 
(especially increase in proges,erone 
levels) significantly affected the levels of 
serum vitamin A. Thus the fall in serum 
vitamin A level found by Gal and Parkin­
son (1974) in very early pregnancy was 
explained to be related to the changing 
site of progesterone production from the 
corpus luteum to the placenta while the 
fall they observed a few weeks before 
term was said to be related to the hormo­
nal changes that precede spontaneous 
labour. 

Serum vitamin A levels during preg­
nancy may be related to increased demand 
by the fetus. Vitamins are nutrients need­
ed for metabolic processes occurring in the 
fetus. While the maternal system is 
already established, the fetus is dynamic 
and still growing. Consequently, the 
demands for weight increase may affect 
them. 

To what extent are the values obtained 
in these studies an index of vitamin 
intake? Nigerian diet with its abundance 
of vegetable oils is not deficient in vitamin 
A. Administration of extra vitamin A 
during pregnancy is not common in obste­
tric practice in this country. These results 
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are therefore likely to be characteristic of 
the individual to a greater extent rather 
than a reflection of individual intake ,of 
the vitamin (Caster and Mickelsen, 1955). 
Lund and Kimble (1943) suggested that 
the fall in serum vitamin A during �p�r�e�g�~� 

nancy might be due to increased storage of 
vitamin A in the tissues. However, they 
also found that there was a correlation 
between vitamin A intake and plasma 
vitamin A levels. 

The variations in the results of studies 
reported in the literature may not only be 
due to environmental and nutritional �f�a�c�~� 

tors but may also be reflections of normal 
physiological patterns of vitamin �m�e�t�a�b�o�~� 

lism in pregnancy. Baker et al (1975) in 
a study of vitamin profile of 174 mothers 
and newborn concluded that maternal 
vitamin titres were not greatly altered 
despite the haemodilution common in 
pregnancy. From our data, the serum 
vitamin A concentrations were not �s�i�g�n�i�~� 

ficantly affected by seasonal variations. 
This agr,ees with the findings of Lund and 
Kimble (1943). 

In our study we obtained lower mean 
vitamin A concentrations in cord blood as 
compared to the corresponding maternal 
levels at parturition. Most vitamins cross 
the placenta but the ratio of the vitamin 
concentration in maternal as compared to 
fetal blood is different for different �v�i�t�a�~� 

mins. However, Baker et al (1975) �s�u�g�~� 

gested that for a particular vitamin, the 
alteration in the normal maternal-to----­
neonate vitamin ratio may be an important 
indicator for identifying abnormalities in 
vitamin transport across the placenta. . 

Gal and Parkinson (1974) suggested 
that the sex of the fetus affected maternal 
circulating vitamin A. They found �s�i�g�n�i�~� 

ficantly higher levels in males than in 
females. In our study, we found that 
mothers with male babies had higher 
vitamin A concentration thai}. mothers with 
female babies; also we found that the 
mean cord vitamin A concentrations were 
higher in males that females, but these 
differences were not statistically �s�i�g�n�i�~� 

ficant. We did not find any signi:fi!:!ant cor­
relation between vitamin A concentrati6ns 
and fetal birth weight. 

In conclusion, we have provided data 
on vitamin A profile in normal pregnant 
Nigerian women and newborn. Further 
studies are in progress to help determine 
the vitamin levels in certain complications 
of pregnancy and the newborn. 

Summm·y 

Vitamin A levels were estimated iri a 
group of healthy Nigerian women at 
various stages of pregnancy and at deli­
very. The results show that the levels of 
vitamin A fall with increasing gestation 
and at delivery the level of vitamin A was 
significantly lower than the levels at the 
second and first trimesters of pregnancy. 
Very low correlation was found between 
maternal and neonatal vitamin A levels. 
The vitamin A level in the newborn was 
significantly lower than in the maternal 
blood. There were no �s�i�g�n�i�f�i�~�a�n�t� �o�o�r�r�e�l�a�~� 
tions between vitamin A levels, infant sex 
and birth weight. 

References 

1. Baker, H., Oscar, F., Thomson, A . D., 
Langer, A., Munves, E. D., Angelis, B. D. 
and Kaminetzky, H. A.: Am. J. Clin. 
Nutr. 28: 59, 1975. 

2. Bodansky, 0., Lewis, S. M. and Lillian­
field, M. C. C.: J. Clin. Invest. 22: 643, 
1943. 

3. Caster, W. 0. and Mickelson, 0.: Am. J. 
Clin. Nutr. 3: 409, 1955. 



784 JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

4. Gal, I. and Parkinson, C. E.: Am. J. Clin. 
Nutr. 27: 688, 1974. 

5. Hoch, H., Marrack, J. E. Ruse, R. H. and 
Hoch, R.: J. Obstet. Gynec. Brit. Emp. 55: 
1, 1948. 

6. Leonard, P. J., Doyle, E. and Harrington, 
W.: Am. J. Clin. Nutr. 25: 480, 1972. 

7. Lund, C. J. and Kimblti, M. S.: Am. J. 
Obstet. Gynec. 46: 486, 1943. 

8. Meyer, K. A., Popper, H., Stiegmann, F., 

·. 

Walters, W. H. and Zevin, S.: Proc. Soc. 
ExpU. Biol. · Med. 49: 589-591, 1942. 

9. Popper, H., Stiegmann, F., Meyer, K. A. 
and Zevin, S. S.: Arc. Internal Med. ·72: 
439, 1943. 

10. Popper, H. and Steigmann, F.! J.A.M.A. 
123: 1108, 1943. 

11. Pulliam, R. P., Dannenburg, W. N., Burt, 
R. L. and Leaken, H.: Proc. Soc. Exptl. 
Biol. Med. 109: 913, 1962. 


