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ABSTRACT

Background: Deficiencies of nutrition are common during pregnancy especially in developing
countries. Pregnant women in developing countries have been reported to consume diets that are
low in minerals and vitamins. Inadequate dietary intake during pregnancy might be a high risk not
only for the mother but also for the fetus. Deficiencies of antioxidant vitamins have been implicated
in various reproductive disorders like infertility, congenital anomalies, pre-eclampsia, placental
abruption, premature rupture of membranes, still births and low birth weight.

*Corresponding author: E-mail: cj.nnamdi@unizik.edu.ng;
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respectively.

Objective/Aim: This investigation was performed to compare the level of serum antioxidant vitamin
E and Ascorbic Acid status in women with preeclampsia and normal pregnancy in Imo State. It was
a randomized cross sectional study of 50 preeclampsia and 50 normotensive pregnant women
attending the Dept. of Medicine and Antenatal clinic of specialist Hospital Umuguma, Owerri Imo
State Nigeria. The study protocol was reviewed and the ethical committee and participants gave
their consent. Data analysis was done using the statistical package for social sciences (SPSS)
version 20.0. P-value of < 0.05 was considered to be statistically significant.

Results: The mean antioxidant vitamins E and C were significantly lower in the preeclampsia
group (0.29+£0.07 and 0.31+0.20mg/dl) against the control (0.64+0.16 and 0.89+0.27mg/dl) P<0.05

Conclusion: The study showed significant decrease in the level of vitamin E and Ascorbic Acid
suggesting the failure of compensatory antioxidant functions in preeclampsia women.

Keywords: Antioxidants; pre-eclampsia; vitamin E; ascorbic acid (vitamin C).

1. INTRODUCTION

Pre-eclampsia defined as the onset of proteinuric
hypertension after mid-pregnancy that affects
about 3-10% of pregnancies. It remains a major
cause of maternal and fetal morbidity and
mortality worldwide. It is a rapidly progressive
condition characterized by the development of
hypertension and proteinuria after 20th week of
gestation, characterized by high blood pressure,
platelet Aggregation, swelling of the lower
extremities and protein in urine [1]. It is the third
most common cause of maternal death
worldwide [2,3]. Developing countries are more
unfavorably affected as about 65% of increased
maternal mortality is associated with pre-
eclampsia, while in developed countries it has
been suggested to contribute to a five-fold
increase in perinatal mortality responsible for
15% of preterm births [4]. Despite remarkable
progress in the understanding of the
pathophysiology of preeclampsia in the last few
decades, the etiology of this disorder remains
unclear; a problem compounded by its
heterogeneity [5]. Pregnant women in developing
countries have been reported to consume diets
that are low in minerals and vitamins, as of
recent, this disease cannot be cured and it
usually leads to preterm caesarean delivery. In
Nigeria, preeclampsia and eclampsia contribute
10-20% of all maternal deaths [3,6].

This  disease  starts  pre-clinically and
characterized by faulty trophoblastic vascular
remodeling of uterine arteries that caused by
release of placental factor's into the maternal
circulation. Leading to systemic inflammatory
response and endothelial activation [7]. It is
widely accepted that endothelial cell dysfunction
resulting in vascular permeability plays an
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important role in the pathophysiology of
preeclampsia [3,8]. In normal pregnancy, the
process of implantation, proliferation,
differentiation and trophoblastic  invasion,
produce Reactive Oxygen Species (ROS),
however in preeclampsia, lipid peroxidation,
which also yields reactive oxygen species (in the
form of free oxygen radicals), is uncontrolled
[7,9]. It has been suggested that pregnancy will
progress eventually if adequate antioxidants exist
to buffer reactive oxygen species.[8,10,11]
Nutritional deficiencies are common during
pregnancy and pregnant women in developing
countries have been reported to consume diets
that are low in minerals and vitamins [12,13]. An
inadequate dietary intake before and during
pregnancy might be a high risk not only for the
mother but also for the fetus [14,15].

This study assessed the level of antioxidant
vitamin C (Ascorbic Acid) and vitamin E in
normotensive and pre-eclamptic pregnancies.
Thus this study was conducted in a cross-
sectional manner to evaluate, the level of
antioxidant vitamins between pre-eclampsia
patients and normotensive patients.

2. MATERIALS AND METHODS

2.1 Study Design

This investigation was a cross-sectional
randomized study designed to investigate the

levels of antioxidant vitamin E and vitamin C in
pregnant women with pre-eclampsia.

2.2 Study Area

This study was carried out in Department of
Chemical Pathology, Nnamdi Azikiwe University
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Nnewi Campus, located within the South-Eastern
part of Nigeria. It lies in the latitude 5'27° - 5'31°N
and the longitude 6'55° - 7'03°E. The climate of
the area is tropical with mean daily temperature
of 29+50°C for most of the year. The annual
rainfall is between 217 and 240cm with distinct
wet and dry season.

2.3 Study Population

The study population involves preghant women
attending the Department of Medicine and
Antenatal care of Specialist Hospital, Umuguma,
Owerri, Imo State, Nigeria. Calculated sample
size for each group (n) was 50 using the formula
n = 2Z2PQ/d2 using 95% confidence interval
with 0.05 precision. A prevalence of 1.7% of
preeclampsia in Nnewi a neighbouring town to
Owerri as reported by Mbachu et al. [16] was
employed. A total of 100 pregnant women were
therefore recruited into the study who fulfill the
inclusion criteria (comprising 50 pre-eclampsia
and 50 normotensive group) informed consent
was obtained from each of the subjects after the
study was explained to them.

2.4 Exclusion Criteria

These include lactating mother, smoking,
diabetic and alcoholic individuals, women with
acute and chronic illness or taking any other
medications that could potentially affect level of
antioxidant vitamins were also excluded.

2.5 Blood Sample Collection

5ml of blood was drawn from the cubital vein
using a sterile needle and syringe into an
appropriate tube. The samples in plain tubes
were allowed to clot undisturbed and serum were
separated by centrifugation for 10mins at

4,000rpm into plain tubes and stored at -20°C
until time of analysis.

2.6 Biochemical/laboratory Analysis

All reagent used was of analytical grade (AR).
Antioxidant vitamin C was determined by Tietz
method [17]. Antioxidant vitamin E was
determined by Quaife et al [18] method, Quality
control was ensured in the analysis of the
samples by the use of commercially prepared
samples ensuring that the same sensitivity and
specificity were maintained.

2.7 Statistical Analysis

Data collected was analyzed using the SPSS
software for windows version 20.0. Proportions
were compared with Pearson Chi-square for
categorical variables while means were
compared using students t-test. Data were
presented using tables. Values were set at 95%
confidence level, a P-value of 0.05 was
considered to be significant.

3. RESULTS

3.1 Anthropometric Parameters

Table 1 shows the clinical data on the
preeclamptic women and healthy controls. The
mean Age, BMI and HBC, of all preeclampsia
patients was not statistically significantly different
from those of control subjects(p>0.05). There
was a statistical significance difference (p<0.05)
between the Systolic and Diastolic Blood
Pressures of the Test and the Control group. The
mean maternal and gestational ages of the
subjects and controls were similar. Subjects had
different gravida distribution and had nearly
equal proteinuria.

Table 1. Comparison of maternal anthropometric characteristics between preeclamptic and
normotensive pregnant women

Parameters Preeclampsia (n=50) Control (n=50) t-test P-value
Age(yrs) 25.0+1.64 25.5+1.70 -1.497 P>0.05
Gestational age 35.23+1.64 34.64+0.95 5.289 p>0.05
(week) at sampling

Gravida in (%)

primi 34(52.4) 28(40) _ _

multi 16(28) 22(35) _ _
BMI(kg/m2) 25.45+1.66 25.94+1.77 -1.427 P>0.05
SBP(mmHg) 147.04+5.9 115.96+4.9 28.66 P<0.05
DBP(mmHgQ) 96.96+6.54 80.04+9.87 10.11 P<0.05
HBC(g/dl) 10.05+0.58 10.33+0.48 -2.63 P>0.05
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Parameters Preeclampsia (n=50) Control (n=50) t-test P-value
Proteinuriaprimi 2+(34) 0 _ _
multi 3+(16) 0

BMI: Body mass index; HBC: Haemoglobin Concentration; SBP: Systolic BBod Pressure; DBP: Dias_tolic Blood
Pressure; Values are mean * standard deviation, P<0.05, n= total number of patients

Table 2. Comparison of serum concentration of vitamin C, and E in preeclamptic and
normotensive pregnant women

Parameter Preeclampsia(n=50) Control(n=50) t-test p-value
Vit C (mg/dl) 0.31+0.20 0.89+0.27 -12.21 p<0.05
Vit E (mg/dl) 0.29+0.07 0.64+0.16 -14.17 p<0.05

Values are mean + standard deviation, p<0.05

3.2 Biochemical/Laboratory Parameters

Table 2 Shows the mean value of plasma non-
enzymatic antioxidants concentration (vitamin C
and vitamin E) were significantly lower (p<0.05)
in preeclampsia groups in comparison to the
control group.

4. DISCUSSION

The results obtained from this investigation
showed mean Systolic blood pressure of
147.04+£5.9mmHg and a Diastolic blood pressure
of 96.96+6.54mmHg in preeclampsia patients in
contrast to a Systolic blood pressure of
115.96+£4.9mmHg and a Diastolic blood pressure
of 80.04+9.87mmHg in control subjects. This
confirms an earlier investigation by Gifford et al.
who reported a Systolic blood pressure of
140mmHg and a Diastolic blood pressure of
90mmHg. The slight difference in Gifford et al
[19]. results and the value obtained in this
investigation may be due to racial differences.
The implication of this is that pathogenesis and
development of complication may be more sever
in preeclampsia patients in our environment
(Nigeria) compared to Caucasians.

Some Studies has suggested that women with
greater body mass index (BMI) in pregnancy are
more likely to become hypertensive than those
with lower BMI [20], but in this present study the
comparable body mass index (BMI) observed in
the preeclampsia and the control subjects
contradict their findings on the influence of the
body mass index on the aetiology or severity of
preeclampsia in pregnant women.

Vascular endothelial damage has been shown to
play a role in the pathophysiologic mechanism of
preeclampsia [19,20,21]. It has been suggested
that free radical mediated lipid peroxidation may
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be involved in endothelial damage seen in
preeclampsia [19,21,22]. Excess free radical
disturbances are typically accompanied by
increased utilization of antioxidants resulting in a
decrease in their concentration.

Some reports documented an increase in plasma
vitamin E levels in pre-eclampsia [23,24]. But
others have found a decreased concentration [7].
Vitamins E (alpha-tocopherol) and C, have
differences in the contribution they make to
antioxidant potential, as vitamin E is the major
lipid soluble chain-breaking antioxidant in cell-
membranes while vitamin C is an important
aqueous phase antioxidant. Antioxidants may act

synergistically, for instance when vitamin C
regenerates alpha-tocopherol from the
tocopherol radical [25,26] This ‘sacrificial’

antioxidant acts more by sparing vitamin E than
by recycling [25,10]. Thus, it might be important
to evaluate the effectiveness of potential
antioxidant defense systems in limiting scale.

Several studies [27,28,13] measured vitamin E in
the form of y-tocopherol in the first trimester in
one study, in the second trimester in three
studies, and in the third trimester in and found no
significant difference, but results suggested that
higher levels may be associated with a modest
increase in risk of preeclampsia. Wang et al, [29]
Determined vitamin E levels longitudinally
throughout normal pregnancy and observed a
progressive increase in vitamin E concentration
which was most prominent between 24 and 32
weeks, while others have reported decreased
vitamin E levels during preeclampsia and normal
levels in normotensive pregnant women
[23,30,31,32]. It appears that water soluble
antioxidants nutrients (reduced vitamin C) may
be initially consumed followed by lipid soluble
antioxidants (alpha tocopherol). Also it has been
reported that vitamin C regenerates vitamin E by
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non-enzymatic mechanisms [26,27]. In addition,
vitamin C and vitamin E have been demonstrated
to inhibit superoxide anion production in the pig
coronary artery suggesting that beneficial effects
of antioxidants vitamins are related in part to
alterations in vessels redox status [33].
Furthermore, vitamin C treatment improves
endothelial nitric oxide action in patients with
coronary artery disease [33,34]. The decrease in
antioxidant nutrients levels observed in this study
supports the concept that free radical mediated
lipid peroxidation may be involved in the
pathophysiologic mechanism of preeclampsia
mediated through oxidative stress [35,36].

This imbalance between lipid peroxidation and
antioxidant defenses in preeclampsia leads to
endothelial dysfunction and free radical mediated
endothelial cell injury. Some studies [37,38],
observed impaired antioxidant activity in women
with preeclampsia. Palan et al. [35] found
significantly lower levels of B-carotene, lycopene
and xanthin in the sera and placentas of

preeclamptic women than in the sera of
normotensive women. many studies, [39,40]
Observed that the risk of preeclampsia

decreased with increasing concentration of a-
carotene, B-carotene, B-crytoxanthin, lutein and
zeaxanthin and they noted a 50% decrease in
the risk of preeclampsia in women whose [-
carotene concentration was in the highest
quartile  compared with women whose
concentration was in the lowest quartile.

In the present study, it was observed that there
was a fall in vitamin C levels in preeclampsia
patients (0.31+0.25mg/dl), as against the control
(0.89+0.27mg/dl). The value of vitamin E was
lower in preeclampsia subject (0.29+0.07mg/dl)
as against the control (0.64+0.16mg/dl). The
result was in accordance with those reported by
several studies [23,30,31,32]. Deleterious effects
of free radicals include initiation of lipid
peroxidation, oxidative damage of biomolecules,
and cellular dysfunction, which may initiate
maternal vascular endothelial dysfunction and
leukocyte activation [41]. Free radical chain
oxidation and the interaction of various
antioxidants are now attracting the attention of
nutritionists [42]. The important role of vitamin C
and vitamin E in pre-eclampsia, suggests that
changes in its concentration may influence
susceptibility of vascular endothelium to oxygen
toxicity [43,16,44]. Hence, analyzing vitamin C
and vitamin E concentration may provide a
means of assessing the total capacity of the
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chain-breaking antioxidants to prevent
peroxidation due to preeclampsia.

lipid

5. CONCLUSION

This investigation demonstrated that the level of
antioxidant vitamin C and vitamin E are
significantly altered in pregnant women with
preeclampsia. It also suggest significant increase
in lipid membrane damage activities (lipid
peroxidation), as evidence by decreased level of
antioxidant capacity in preeclampsia women.
These further buttress a possible link between
oxidative stress and preeclampsia. We
recommend Vitamin E and Ascorbic Acid
supplementation may help reduce the risk of
pregnancy complications involving oxidative
stress also the need to evaluate the efficacy and

safety of vitamin E supplementation in
pregnancy.
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