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EFFECT OF PREGNANCY ON TOTAL ANTIOXIDANT
CAPACITY IN NIGERIAN WOMEN
Idogun ES1, Odiegwu ME2, Momoh SM3, Okonofua FE4

ABSTRACT
Objective: To assess the total antioxidant capacity during the 3rd trimester of normal pregnancy
with the aim of establishing the status of total antioxidant capacity (TAC) in pregnant Nigerians.
Methodology: The subjects consisted of 20 pregnant Nigerian women and 20 non-pregnant women.
The cases were age matched with the controls. Total antioxidant capacity was assayed in both
the cases and controls using standard methods of total antioxidant capacity assay.
Results: The total antioxidant capacity was lower in the pregnant women 0.84mmol/L compared
with the controls 1.00mmol/L, P = 0.007 ‘t’ test.
Conclusion: We observed low total antioxidant capacity in Nigerian women with normal
pregnancy. This preliminary report, calls for further investigations.
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INTRODUCTION

Oxidative stress refers to the excessive gen-
eration of oxidants in the body. Pregnancy is a
stressful condition; we hypothesized that it
could lead to increased levels of oxidants and
therefore reduce total antioxidant capacity
(TAC). Further the effect of pregnancy on TAC
may be different in Caucasians women from
Nigerian women because of differences in diet

and increased stressful environment in which
Nigerians become pregnant.

Pregnancy is a physiological process, yet
many diseases occur for the first time during
pregnancy1 because of oxidative stress. Preg-
nancy therefore tends to promote oxidative
stress2 as markers of oxidative stress are known
to be raised in normal pregnancy.3 Total anti-
oxidant capacity represents the balance be-
tween oxidative stress (oxidants) and the neu-
tralizing systems (antioxidants). The oxidants
are mainly reactive oxygen species and their
derivatives e.g. peroxynitrite anion,4 In con-
trast, homeostasis against the effects of reac-
tive oxygen species and their derivatives is
maintained by antioxidants such as catalase,
super oxide dismutase, beta-carotene, vitamin
C, vitamin E, glutathione peroxides, ceruloplas-
min and transfer in. These agents intercept,
modify or destroy the reactive free radicals.5

Antioxidants therefore mitigate oxidative stress
in pregnancy. Total antioxidant capacity is a
measure of the neutralizing effects of
antioxidants.

In Nigeria, there is paucity of literature on
the antioxidant/oxidative stress in pregnancy.
The objective of this study therefore is to
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assess the total antioxidant capacity during the
3rd trimester of normal pregnancy with the aim
of establishing the status of total antioxidant
capacity (TAC) in pregnant Nigerians.

METHODOLOGY

Subjects: Twenty pregnant women were ran-
domly selected from among Antenatal clinic
attendants of the University of Benin Teach-
ing Hospital. The women were aged between
20 years and 39 years, in the third trimester of
pregnancy, and without any obvious compli-
cations of pregnancy. They were not diabetic
or hypertensive and had no known medical
complications of pregnancy. The controls were
non-pregnant women. They were age-
matched (1:1) with the cases. They were ex-
amined physically and confirmed not to be
pregnant by examination of early morning
urine for beta-hCG and uterine ultrasound.
Both cases and controls were sampled with
questionnaire that documented their ages, edu-
cation status, occupation, gestational age, and
drug history. All the participants gave in-
formed consent after the study was approved
by the hospital ethical committee.

Laboratory Assay: Ten millitres of venous blood
were collected from the ante-cubital veins of
the participants, into lithium heparin specimen
bottles, after routine aseptic procedure. The
plasma was separated after centrifugation with
clean Pasteur pipettes. Total antioxidant

status (TAS) was analyzed on the same day of
sample collection. The remaining samples were
stored frozen for other analyses. TAS was
measured using TAS kit manufactured by
Randox laboratory; U.S.A It was by a
photometric quantitative measurement,6 using
a conventional spectrophotometer after color
development.
Statistical Analysis:  All data were analyzed by
computer using Instate graph pad Soft ware.
The mean, SD, SEM were calculated. Student
‘t’-test was applied to test for significance at
95% confidence interval.

RESULTS

The study group was made of 20 pregnant
women, and 20 non-pregnant age- matched
controls. The mean age of the patients was
31.25 ±  3.24 years, 95% CI 29.733 to 32.77.
This was not different from the mean age of
the controls, 30.9  ±  2.9, P= 0.4 t-test. The mean
gestational age of the cases was 33 ± 5.58
weeks, 95% CI 30.54 to 35.76. The educational
status was not significantly different in con-
trols and the cases, P = 0.71 (chi square test).
75% of the cases had tertiary education, 20%
secondary education and 5% primary educa-
tion. A total of 75% of them were gainfully
employed while 25% had no employment. The
total antioxidant capacity was lower in preg-
nant women 0.842 ± 0.1711mmol/L compared
with the controls 1.003 ± 0.187mmol/L, P =
0.0072 (Student‘t’ test), Table I.

Table-I: A comparison of social and clinical characteristics between pregnant and non-pregnant controls.

Variable Cases Controls P-value Comment

Education
None 0 0 —        —
Primary 1 (5%) 1 (5%) —        —
Secondary 4 (20%) 3 (15%) 0.71 Not significant
Tertiary 15 (75%) 16 (80%) —        —
Age (yrs) 31.25 ± 3.24 30.9  ±  2.9 0.4 Not significant
Body weight(kg) 74.6 ± 9.8 61.9 ± 7.8 > 0.001 Significant
Diastolic B.P (mmHg) 75.0 ±14.3 70.2 ± 9.0 0.2 Not significant
Systolic B.P (mmHg) 107 ± 23.9 111 ± 8.6 0.5 Not significant
Total Antioxidant 0.84 ± 0.17 1.00 ± 0.19 0.007 Significant
   status (mmol/L)

There was significant difference in the total antioxidant status between the pregnant cases and the
non-pregnant controls.
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DISCUSSION

Pregnancy, though a physiological process
promotes oxidative stress.2,3 Antioxidants are
used as defense mechanisms against oxidative
stress. Total antioxidant capacity (TAC)
represents the balance between oxidative stress
and the neutralizing systems. In our study, we
found low level of total antioxidant capacity
in pregnant women with normal pregnancy.
Although most other studies report low levels
of specific antioxidants in pregnancy.2,3 Our
study confirmed a global reduction in
total antioxidant capacity during normal
pregnancy.

Oxidative processes are not entirely harmful
in pregnancy. They exert a fundamental regu-
latory function during pregnancy. At the be-
ginning of pregnancy, when a certain grade
of inflammatory change is necessary to the tro-
phoblast invasion of maternal tissue, the acti-
vation of the process by nitric oxide and reac-
tive oxygen species is welcome. Indeed these
products modulate the metalloproteinases,
which are responsible for the remodeling of
uterine extracellular matrix.7 Problems arise
when there is an imbalance  between the pro-
oxidants and antioxidants either because of
excessive generation of pro-oxidants or because
of reduced levels of the antioxidant systems,
leading to inadequate reducing  capacity of the
antioxidants.8 The consequence of this, is an
increased plasma levels of pro-oxidant free radi-
cals (e.g. hydroxyl radical (HO.), superoxide
anion radical (02

–), nitric oxide (NO.), hydro-
gen perioxide (H202), hypochlorous acid
(HOCl) and peroxynitrite anion (ONOO–).
These free radicals attack polyunsaturated
fatty acids or cholesterol in membranes or li-
poproteins (lipid hydroperoxidation). Lipid
hydroperoxides function in normal physiology
by regulating enzymes and redox sensitive
genes.9,10 However this necessary physiology
in normal pregnancy can become pathologic
if lipid peroxidation becomes uncontrolled
resulting in cellular dysfunction and damage
and increase in vascular resistance, as in
preeclampsia.11

Of particular documented evidence is the
subliminal shortage of selenium and vitamin E
which may be uncovered under the physiologi-
cal stress of pregnancy, when mother and con-
ceptus both drawn on a limited supply of this
trace element and vitamin. These deficiencies
will lead to a relative functional deficiency of
thioredoxin reductase, a system that is needed
for normal function of RNA and DNA.8 These
deficiencies will also increase oxidative stress
of pregnancy that may lead to preeclampsia
and eclampsia.8 Oxidative stress therefore will
lead to increased utilization of antioxidant sys-
tem and a low level of total antioxidant capac-
ity. This explains why we found low TAC in
our pregnant women.

The consequences of reduced antioxidant sys-
tems in pregnancy are many. Reduced anti-
oxidants may be a cause of reduced placental
efficiency and calcification.12 It could also be a
cause of fetal malformation, pregnancy com-
plications such as preeclampsia and eclamp-
sia as well as aggravate obstructive airway
disease13 and gestational diabetes.

We may therefore infer from our study that
most of the complications we see among our
pregnant women may be related to low levels
of TAC. Recently Onah etal14 reported a pro-
file of the major causes of maternal mortality
in Eastern Nigeria. Preeclampsia/eclampsia
was responsible for about 16% cause of mater-
nal death. Preeclampsia and elcampsia have
been linked to imbalance in the antioxidant
systems.8 A pilot study in London women
shows that vitamins C and E given antenatally
in high dosages in pregnancy substantially low-
ered the incidence of preeclampsia.15 In China,
the tendency to hypertension in pregnancy has
been relieved by adding trace amounts of sele-
nium to the diet.16 In Wales, women miscarry-
ing their pregnancy have been shown to have
low selenium concentrations.17 In Enugu Ni-
geria, Uchenna etal 3 reported specifically on
vitamins C and E to be reduced in pregnant
women.

We therefore suggest that dietary supplemen-
tation with antioxidants such as vitamin C, E
and selenium and other antioxidants will
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improve the total antioxidant status and
reduce pregnancy complications, in our preg-
nant women. This will be most beneficial in
our community where quality obstetric care is
limited to the metropolitan areas, and obstet-
ric intervention is poor in rural areas. We hy-
pothesize that dietary or supplemental antioxi-
dants during pregnancy will improve placen-
tal function and fetal well-being, reduction in
the incidence of fetal malformation, and pla-
centa calcification. It reduces the incidence and
severity of vascular resistance diseases in preg-
nancy such as pre-eclampsia and eclampsia
and gestational diabetes.

Our findings though a preliminary support
for antioxidant supplements in pregnancy,
intervention and prospective studies with
specific antioxidants are necessary in this
direction.

CONCLUSIONS

We report a low level of total antioxidant
capacity in the third trimester of normal preg-
nancy. However the use of exogenous antioxi-
dant supplements, during pregnancy in the
prevention of pregnancy complications require
more detailed clinical studies.
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