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ABSTRACT: Due to the physiological stress generally imposed on the nutritional status of pregnant women and the
emerging interest in the antioxidant status of various groups, we decided to assess the serum antioxidant status [serum
albumin, vitamin E and glutathione peroxidase (GSH-Px) activity] of some pregnant Nigerian women at term, in
comparison to age-matched non-pregnant women from the same community consuming similar diets. Vitamin E and
albumin were significantly lower (0.98+0.32 mg/dl as against 1.15 + 0.44mg/dl, p<0.02), while GSH-Px activity was
maternal group. Vitamin E showed a positive significant relationship with packed cell volume (PCV) and also with
albumin, r=0.465, p<0.005 and r=0.344, p<0.05 respectively) in the pregnant women. Although most of the neonates
weighed 2.5kg or more at birth, the results suggested that the material age and not serum antioxidant level was a more
important determinant of birth weight in this study. The premature ageing and debility, which accompany some
pregnancies, may not be unconnected in part to increase in oxidant stress as a result of depletion of serum antioxidants.
It is hereby suggested that a closer attention at the antioxidant status of pregnant mothers could be to their advantage.
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Introduction

Due to advances in free radical technology, and because exposure to oxidant molecules issued from the
environment and nutrition can generate reactive oxygen species (ROS) such as H,0,, O, and OH,
antioxidant status generally has attracted attention of nutritionists, epidemiologists, and clinicians (1,2).
Although free radicals are also formed by normal biochemical reactions involving oxygen occur as part of
normal cell metabolism (3), they been implicated in the development of many diseases and in ageing
process. (4). Reactions involving free radicals often lead to the production of H,0,, which penetrate
biological membranes and attack intracellular phospolipids, carbohydrates metaloproteins, and DNA (2,5).
The human body however, is equipped with antioxidant defence mechanism to combat free radicals by
scavenging these potentially hazardous ions, (6,7). Primary antioxidant enzymes such as superoxide
dismutase, and glutathione peroxidase (GSH-Px) decrease the formation of new free radicals while
secondary antioxidants including vitamin E, ascorbic acid, B-carotene, uric acid, bilirubin and albumin, trap
these free radicals and prevent their amplification (5). Most humans are reported not to be vitamin E
deficient, (8) however, oxidative stress situation may be created when there is imbalance between ROS
production and antioxidant defence. Oxidative stress resulting from depletion of antioxidants could arise as
a result of malnutrition (9), or under nutrition. During pregnancy there is demand for increased nutrients
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for proper growth of foetus and of the placenta and the associated maternal tissues. This can place the
pregnant woman under a physiological stress condition. Depletion of the maternal nutrients including
intracellular secondary antioxidants would increase intracellular ROS accumulation, (2). This paper reports
the result of a study in which the serum vitamin E, albumin glutathione peroxidase activity in relation to
birth weight was carried out in some pregnant Nigerians at term.

Subjects and Methods
Subjects:

The subjects consisted of sixty Nigerian women aged (20-35 years) who delivered normal babies
vaginally at-term (gestation period 38-41 weeks) at the University of Benin Teaching hospital (UBTH).
Our subjects had no history or evidence of chronic systemic illness, including diabetes. They were all non-
smokers and were on doctors prescribed drugs (folic acid, fesolate, vitamins B complex and C as well as
daraprim). Their dietary history revealed that the women consumed the typical Nigerian diet, which consist
of cereals and carbohydrate. Sixty non-pregnant, apparently healthy age-matched, Nigerian women served
as controls. They were from the same community and consumed similar diets. Approval for this study was
obtained from the Ethics Committee of UBTH and informed consent from the participants.

Methods:

Venous blood sample (5ml) was collected from the mother immediately after delivery and from cord
vein within 1 min. of cord clamping. Venous blood samples (5ml) were also collected from the controls
subjects. The samples were collected into sterile lithium heparin tubes for serum separation. The serum
samples were stored at 20°C until analysed (all samples were analysed within one month of collection).
Serum vitamin E, albumin, and serum glutathione peroxidase activity were determined according to
standard procedures, (10,11, &12 respectively). The packed cell volume (PCV) was also determined (13).
Due to limitations of time and resources, not all studies were performed on all subjects.

Statistics Analysis
The results are expressed as means + SD, and compared between the groups Pearson’s correlation

coefficients were calculated to determine associations between the parameters. Means and associations are
considered significant at p<0.05.

Results
Age

The subjects were aged between 20-45 years. Mean ages of 30.92 + 5.94 and 30.40 + 7.52 years were
recorded for the maternal and control groups respectively and thus they were age-matched (Table 1).

Serum vitamin E and albumin
The serum vitamin E and albumin levels were all significantly higher, (p<0.02 and p<0.0001
respectively) in the non-pregnant females compared to the material group (Table 1). Although the material

serum vitamin E level was significantly higher (p<0.05) that that recorded for the cord serum the albumin
levels were similar.

72



Table 1: Comparison of age and antioxidant factors of maternal females and non-pregnant females
(controls).

Variables Maternal females Non-pregnant females ~ P-value
Age (years), n =60 30.92 +5.94 30.40 £ 7.52 ns
Vitamin E (mg/dl), n = 60 0.98 +0.32 1.05 +0.42 P <0.02
Glutathione peroxidase 24.09 £ 5.08 14.74 + 3.05 P <0.001

(ug/Hb), n =30

Albumin (g/l), n =30 3.80+0.39 4.33+0.32 P <0.001

Values represent the means + S.D.; ns = not significant.

Glutathione peroxidase activity

Table 2 shows that the highest glutathione peroxidase activity (ug/Hb) was observed in the maternal
group (24.09 + 5.08), followed by the cord serum (23.77 + 5.26). Indeed the control group had the lest
value (14.74 + 3.05).

The results also indicated that the birth weight of the neonates in kilograms ranged between 1.87 and 4.9
with a mean of 2.97 + 0.89. Most of the neonates (60%) weighed > 2.5. Only 5% had birth weights < 2.0,
while about 14% weighed between 2.0 and 2.4.

Table 2: Serum antioxidant factors of cord and pregnant women at term.

Variables Cord Pregnant women at term  P-value
Vitamin E (mg/dl), n = 60 0.86+0.32 0.98+0.32 P <0.05
Glutathione peroxidase 23.77 £5.26 24.09 + 5.08 ns

(ug/Hb), n =30

Albumin (g/l), n =30 3.81+0.39 3.80+0.39 ns

Values represent the means £ S.D.; ns = not significant.

Calculation of Pearson’s correlation coefficients for some of the parameters revealed that for maternal
group where a mean PCV value of 34.80 £ 5.03%, was recorded, PCV correlated significantly with
albumin (r=0.396, p<0.05, n=60), and also with vitamin E(r=0.344, p<0.05, n=60). There was a positive
association between albumin and vitamin E(r=0.465, p<0.05, n=30) in this same group. However, no
significant association was observed between GSH-Px activity and vitamin E(r=0.049, p<0.05, n=30). In
the control group, albumin correlated with vitamin E(r=0.438, p<0.05, n=30). This group also showed a
negative association between GSH-Px and vitamin E(r=-0.168, n=30), which is similar to the observation
made in the maternal group, was equally not significant. Birth weight was not significantly influenced by
any of the parameters measured in this study with exception of age to which it was negatively associated
(r=-0.338, p<0.05. n=60). This relationship however, was not unduly influenced by serum vitamin E level
(r1,=0.338, p<0.05, ry,3=0.324, p>0.05, n=60).
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Discussion

Pregnancy is a physiological state that imposes a significant stress on the nutrition status of the mother.
This explains the extra nutrients advocated for women during pregnancy (14). Pregnancy is associated
with fat deposit and it has been suggested that plasma tocopherol concentration tend to rise and fall with
blood lipids (15), however, the level of vitamin E in the maternal subjects in this study was significantly
lower compared to that of the controls. Vitamin E status has customarily been estimated by measuring
plasma vitamin E concentrations (16). In this study, increased levels of GSH-Px activity in pregnant
women accompanied the low serum vitamin E level. GSH-Px activity has been used as a measure of
oxidative stress against serum vitamin E level. (17). Indeed it is reported that vitamin E may protect
against oxidative stress-induced increase in GSH-Px activity. According to reports, (17) GSH-Px activity
increased significantly in the lungs of rats on diets deficient in vitamin E. Also, vitamin activities including
GSH-Px activity (8). Vitamin E promotes normal growth and development and helps in the treatment and
prevention of vitamin E deficiency in premature and low birth weight infants. It prevents oxidation of free
radicals in the body and also acts as an anti-blood clotting agent promoting normal erythrocyte formation
(18). This might explain the observed significant association between PCV and vitamin E in the material
group in this study. Although serum vitamin E deficiency is reported not to be common (8), there was a
gradient between material and cord blood despite the observation of lower levels of the vitamin in the
pregnant compared to the non-pregnant controls. Thus it would be expedient to monitor the dietary vitamin
E of pregnant mothers to forestall a sub-optimal level that could predispose them to asymptomatic vitamin
E deficiency. Evidence from animal and human studies suggest that vitamin E also plays an important role
in the maintenance of immune response. (19). Thus the premature ageing and debility that accompany
some pregnancies may be due in part to increased oxidant stress brought about partly by depletion in
vitamin E status. Additionally, the level of albumin, another secondary antioxidant in the serum was found
to be lower in the maternal subjects in this study. Albumin binds copper ions and haem lightly and iron
ions weekly. Albumin acts as a specific antioxidant that also scavenges hypochlorous acid and protects o.-
antiproteinase against it, (5). The resultant effect of lower levels of vitamin E and albumin could be
decreased antioxidant status and increased oxidant stress in the maternal group. Antioxidant status in
various groups is now being studied for a better understanding and management of different health
conditions, (20,21,22). Since the results of this study suggest that, pregnancy could affect indices of
antioxidant status, and investigations suggest that endogenous antioxidant defences are inadequate to
prevent oxidative completely, (1) dietary sources or supplements may be especially important. Although
vitamin E supplement to mothers three days before delivery did not improve the vitamin E status of the
noenates , it improved that of the mothers (23). The magnitude of vitamin E protection may not increase
proportionately with increased dietary supplementation (8), but it is our belief that paying a closer attention
to the antioxidant status of pregnant women could be to their advantage.

This study also recorded a lower cord vitamin E level (0.86 + 0.32mg/dl), compared to that of the
mothers (0.98 + 0.32mg/dl), but this cord vitamin E value is higher that the 3.8 + 0.58/L reported by other
workers (23). They explained that as vitamin E was a fat soluble, the low level of the vitamin in the
neonates was as a result of the paucity of lipids in the circulating blood of the neonates

We conclude from our observation that pregnancy depletes antioxidant status that further research is
needed to explore the relationship between material and cord serum antioxidant status and birth weight.

ACKNOWLEDGEMENT: The authors thank Professor E Okpere and Dr. A Okoyomo of the Obsteric and

Gynaecology Department UBTH for their help, the participants for their cooperation and Mr Sokosun and
Mr O S Ebengho for technical assistance.

References

1. Halliwell B (1997). Antioxidants and Human Diseases: A general introduction. Nutr. Rev. 55(1): S44-S52.
2. Gate L, Paul J, Ba GN, et al (1999). Oxidative stress induced in pathologies: role of antioxidants. Biomed &
Pharmacol. 53(4): 169 — 180.

74



11.

12.

13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

White A, Handler P, Smith EL, et al (1978). Principles of Biochemistry, 6™ edition Mcgraw-Hill Book Company.
pp. 272-274.

Perkins AL, Hendrie HC, Callahan CM, et al (1999). Association of antioxidants with memory in a multiethnic
elderly sample using the third National Health & Nutrition Examination Survey. Am J Epidemiol. 150 (1): 37 —
44,

Aruoma OL (1994). Free radicals and antioxidants strategies in sports. J Nutr Biochem. 5: 370-381

Halliwell B (1996) Oxidative stress, nutrition and health: Experimental strategies for optimal nutritional
antioxidant status intake in humans. Free Radical Research 25 (1): 57-74.

Hennekens CH (1997). Current knowledge and future directions for research on antioxidant vitamins prevention
cancer, cardiovascular and eye diseases. Pure & Applied Chem. 69(10): 2141-2144

Pryor WA (1991). Can vitamin E prevent humans against the pathological effects of ozone stress? Am J Clin Nutr
53: 712-722

Halliwell B (1994). Free radicals and antioxidants: A Personal View. Nutr Rev 52 (8): 253-265

Baker H and Frank O (1968). Clinical Vitaminology, Methods & Interpretations Interscience Publication John
Wiley and Sons New York p 172.

Doumas BT, Waton WA, Briggs AG (1971) Albumin standards and the measurement of serum albumin with
bromocresol green Clin Chem Acta 31: 87-91

Palgia DE and Valentine WN (1967). Studies on the quantitative and qualitative characterization of erythrocyte
glutathione peroxidase. J Lab & Clin Med 70 (1): 158 — 168.

Green JH (1980) An introduction to Human Physiology. 4™ edition Oxford Medical Publications p5

Prentice AM, Cole TJ, Foord FA ET AL (1987). Increased birth weight after prenatal dietary supplementation of
rural African women. Am J Clin Nutr 46(6): 912-925.

Horwitt MK, Harvey CC, Dahm CH, Searcy MT (1972). Relationship between tocopherol and serum lipids levels
for determination of nutritional adequacy. Ann NY Acad Sci 203: 223-236

Dimitrov NV, Meyer C, Gillard D, et al (1991). Plasma tocopherol concentrations in response to supplemented
vitamin E. Am J Clin Nutr 53: 723-729

Chow CK, Plopper CG, Chui M. et al (1981) Dietary vitamin E and pulmonary biochemical and morphological
alterations of rats exposed to 0.1ppm ozone. Environ. Res. 24: 315-324.

Griffith HW (1998). A complete guide to Vitamins, Minerals and Supplements. Fisher Book London.

Beharka A, Redican S, Leka L, Meydani SN (1997). Vitamin E status and immune fraction. Methods Enzymol.
282: 247-263.

Battino M, Amadio E, Oradei A, Littaru GP (1997). Metabolic and antioxidant markers in plasma of sportsmen
from Mediterranean town performing non-agnostic activity. Mol Aspect of Medicine 18 S241-S245.

Hughes DA (1999). Effect of antioxidants on the immune function of middle-aged adults. Proc Nutr Soc 58 (1):
79-84

Yochum LA, Folsum AR, Kushi LH (2000). Intake of antioxidant vitamins and risk of death from stroke in
postmenopausal women. Am J Clin Nutr 72: 476-483

Leger CL, Dumontier C, Fouret G, et al (1998). A short term supplementation of pregnant women before delivery
does not improve significantly the vitamin E status of neonates-low efficiency of the vitamin E placental transfer.

75



	Betty O. George, Beatrice O. Emoghene and Blessing Uzoka
	Introduction
	Subjects and Methods
	Statistics Analysis
	Results


	Discussion
	ACKNOWLEDGEMENT:  The authors thank Professor E Okpere and D
	References



