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ABSTRACT
Purpose: To compare the serum malondialdehyde (MDA) and total antioxidant status in women with preeclampsia and
normal pregnancy in our environment. Materials & Methods: This was a 3-year, cross-sectional, case control study of
100 preeclamptic and 200 normotensive pregnant women at Ladoke Akintola University of Technology (LAUTECH)
Teaching Hospital, Osogbo, Nigeria. The study protocol was reviewed and approved by our Institutional Ethical Review Committee and all participants gave their consent. The fasting serum of recruited patients were analysed for
Malondialdehyde (MDA) with rapid, sensitive and specific Thiobarbituric Acid (TBA) assay, while the Total Antioxidant status (TAS) was determined using the capacity of the biological fluids to inhibit the production of thiobarbituric acid reactive substances (TBARS) from sodium benzoate under the influence of the free oxygen radicals derived
from Fenton’s reaction. Results: The mean serum MDA was significantly higher in the preeclamptic group (2.96 nmol/
mL) than the value recorded (1.23 nmol/mL) in the control group (P = 0.0001). Conversely, significantly lower mean
TAS (0.46 nmol/mL vs 0.62 nmol/mL) was noticed in the preeclamptic group (P = 0.0001). Conclusion: The study
showed significant increase in lipid peroxidation and failure of compensatory antioxidant functions in preeclamptic
pregnant Nigerian women.
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1. Introduction
Preeclampsia is a multisystem disorder of pregnancy,
characterised by hypertension and proteinuria, usually
occurring from 20th week of gestation [1]. It is a leading
cause of maternal and perinatal morbidity/mortality, affecting 2% - 3% of pregnancies and accounts for about
60,000 deaths worldwide. The impact of this disease is
felt more severely in developing countries [2,3], where
medical interventions may be ineffective due to late presentation of cases [4-6]. In Nigeria, preeclampsia preva*
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lence of 5.6% has been reported [7]
The problem of preeclampsia is also further confounded by the continued mystery of its aetiology and the
unpredictable nature of the disease [8]. The pathogenesis
of preeclampsia is very complex, the mechanisms that
finally trigger the disease is still not clearly elucidated.
However, the oxidative stress theory in preeclampsia has
enjoyed great attention of Researchers [9-11]. Oxidative
stress is a general term used to describe the steady state
level of oxidative damage to cell, tissue or organ, caused
by the reactive oxygen species (ROS) [12].
Lipid peroxidation, formation of free radicals and reactive oxygen species are normal occurrences in pregnancy, but these happen at low level in normal pregnancy,
with its peak in the second trimester of pregnancy. In
normal pregnancy, the balance between lipid peroxidaIJCM
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tions, free radicals (prooxidants)and the antioxidants formation are well maintained in order to minimize cellular
damage [13,14]. When the balance is disrupted towards
an overabundance of ROS, oxidative stress occurs.
In preeclampsia, oxidative stress is believed to result
from increased formation of lipid peroxides, reactive
oxygen speciesand superoxide anion radicals, leading to
an imbalance in production between prooxidant and antioxidant defences. Theseconsequently result in endothelial dysfunction, platelet and neutrophil activation, with
altered lipid synthesis towards a decrease in prostaglandin 1 and thromboxane A2 ratio [15,16]. The resulting
imbalance in prostaglandin cascade, leads to enhanced
multisystemic vasospasmic phenomenon in the kidneys,
brain, uterus and placenta vessels [17].
In Nigeria, published information about the serum
lipid peroxides and antioxidants status in preeclamptic
women in our environment is scarce. For this reason, this
study has been undertaken to establish by comparison,
the serum malondialdehyde (MDA) and Total antioxidant status in women with preeclampsia and normal
pregnancy in our environment.

2. Materials & Methods
This was a cross sectional, case control study of pregnant
patients at Ladoke Akintola University of Technology
(LAUTECH) Teaching Hospital, Osogbo, Nigeria. The
study was over a 3-year period (2007-2010) and the study
protocol was reviewed and approved by our Institutional
Ethical Review Committee. All participants gave informed consent to participate in the study.
Criteria for the diagnosis of preeclampsia and inclusion in the study were elevated blood pressure of >
140/90 mmHg, (on two consecutive occasions taken 4 - 6
hours apart), occurring in previously normotensive pregnant women, or a rise in the baseline blood pressure of
30 mmHg systolic or 15 mmHg diastolic pressure, at estimated gestational age of 20 weeks and above, with associated proteinuria (≥1 + on dipstick or ≥300 mg/24
hour urine collection).
The exclusion criteria were women with obesity, chronic hypertension, haemoglobinopathy, diabetes mellitus,
dyslipidaemia, multiple pregnancy, liver diseases, history
of use of antioxidant medications and patient’s refusal of
consent to participate in the study.
A total of 300 pregnant women—100 preeclamptic &
200 normotensive controls—were recruited for the study.
Each recruited preeclamptic patient was matched with 2
normotensive patients, as controls, for age (±2 years), estimated gestational age (±1 week) and parity.
Ten millilitre of fasting peripheral venous blood were
collected into sterile plain bottle and centrifuged at 4000
rpm for 10 minutes. The resultant serum was collected
Copyright © 2013 SciRes.

into fresh sterile, acid-washed, plain capped bottle and
stored at −20˚C until analysis. The serum Malondialdehyde (MDA) was estimated using a rapid, sensitive and
specific Thiobarbituric Acid (TBA) assay [18] and the
Total Anti-oxidant Status (TAS) was determined as by
Koracevic et al. [19]. In Koracevic method, a standardised solution of Fe-EDTA complex reacts with hydrogen
peroxide by a Fenton-type reaction, leading to the formation of hydroxyl radicals (•OH). These reactive oxygen
species degrade benzoate, resulting in the release of TBARS. Antioxidants from the added sample of human fluid
cause suppression of the production of TBARS. This reaction can be measured spectrophotometrically and the
inhibition of colour development defined as the anti-oxidative activity

3. Statistics
Data obtained was analysed with Statistical Package for
Social Sciences version 16 (SPSS Inc., Chicago, IL, USA)
for continuous variables as mean ± standard deviation,
Student t-test and confidence interval. Level of significance was set at P ≤ 0.05.

4. Results
A total of 300 patients were recruited for study, of which
100 were women diagnosed with preeclampsia and 200
were normotensive pregnant women (Controls). The women recruited as “controls” were matched at ratio of 2
for each woman with preeclampsia for age (±2 years), estimated gestational age (±1 week) and parity. There was
no significant difference in the mean estimated gestational age and parity distribution at recruitment in both
groups. The mean age of patients recruited in the control
was higher than in the preeclamptic group, but this was
statistically insignificant (31.2 vs 30.9; P = 0.2673).
Whereas, parameters such as Weight, Body mass index,
Systolic and Diastolic blood pressures were all extremely
significantly different in the preeclamptic group than control (Table 1). However, no significant difference was
noticed in the height of the patients between the groups.
In Table 2, the mean serum MDA was significantly
higher in the preeclamptic group (2.96 ± 0.75 nmol/mL)
than the value recorded (1.23 ± 0.12 nmol/mL) in the
control group (P = 0.0001). Conversely, significantly lower mean TAS of 0.46 (0.09) nmol/mL was recorded in
the preeclamptic group, in contrast to mean value of 0.62
(0.13) nmol/mL in the control group (P = 0.0001).

5. Discussion
The patients recruited for this study were matched for
age, estimated gestational age and parity. This and other
efforts on strict enrolment criteria were to eliminate the
IJCM
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Table 1. Socio-demographic factors of preeclamptic women and the normotensive control.
Parameters

Preeclamptic Patients
n = 100
mean (SD)

Control
n = 200
mean (SD)

t

P-Value

C.I

Age (Years)

30.90 (2.4)

31.20 (2.1)

1.1113

0.2673

−0.831, −0.231

EGA (Weeks)

28.64 (6.32)

28.56 (6.24)

0.1042

0.9171

−1.4304, 1.5904

Weight (kg)

68.90 (10.1)

63.40 ( 8.2)

5.0592

<0.0001

3.3610, 7.6390

Height (m)

1.64 (0.07)

1.65 (0.06)

1.2859

0.1995

−0.0253, 0.0053

BMI (Kg/m )

25.62 (2.06)

23.29 (2.28)

8.6109

<0.0001

1.7975, 2.8625

SBP (mmHg)

153.37 (6.23)

116.89 (4.18)

60.1004

<0.0001

35.2855, 37.6745

DBP (mmHg)

98.16 (7.89)

87.23 (9.73)

9.7429

<0.0001

8.7223, 13.1377

2

Table 2. Comparison of serum malondialdehyde & total antioxidant status in preeclamptic women & normotensive control.
Factors

Preeclamptic Patients
n = 100

Control
n = 200

t

P value

C.I

MDA (nmol/mL)

2.96 (0.75)

1.23 (0.12)

31.8664

<0.0001

1.6232, 1.8368

TAS (nmol/mL)

0.46 (0.09)

0.62 (0.13)

11.0503

<0.0001

−0.1885, −0.1315

confounding effects of these socio-demographic factors.
At a prevalence of 5.6% in the population of our pregnant women and low access to adequate obstetric care,
due to poverty and ignorance [7,20] preeclampsia/eclampsia has remained one of the greatest five major contributors towards the poor maternal/perinatal morbidity/mortality in our population [3,5,6].
The findings from this study showed evidence of increased lipid peroxidation and reduced levels of total
antioxidant status in preeclamptic women in our population. These are consistent with the conclusions from studies in other populations beyond Nigeria [21-24], though
some other studies had reported no significant difference
in the levels of lipid peroxidation between gestational
age-matched cases and controls [25-27]. However, striking patterns noticed in our study are relatively lower
MDA (prooxidant) levels in our patients, both in the preeclampticand normotensive control groups. From our
study, the mean MDA in the preeclamptic and normotensive pregnant controls were 2.96 nmol/ml and 1.23 nmol/
ml respectively. These values are much lower than the
reports from other regions of the world, as reported by
Howlader et al. [28] and Begum [29]. Our findings are
similar to that of Nnodim et al. [30] in South-east Nigeria
population. They had reported values of 3.91 and 1.68
nmol respectively in their patients at Owerri, Nigeria.
Whether this is due to genetic adaptive abilities or nutrition cannot be established from this study. It might however be an interesting focus of future studies.
In this study, in other to eliminate some confounding
factors, patients in either arm of study on antioxidant medications and body mass index of greater or equal to 30
Copyright © 2013 SciRes.

Kg/m2 or hyperlipidaemia were excluded. Permissible
medications were limited only to ferrous sulphate and
folic acid tablet 200 mg twice daily and 5 mg daily respectively. The significant difference in the BMI between the groups could only be accounted for by the difference of the mean weights between the groups, the
mean heights between the groups being statistically insignificant. Oedema is a well-known finding in preeclampsia and might have accounted for the difference in
the BMI. Other possible factors such as muscle mass and
body fat were not addressed in the study.
The TAS was remarkably more reduced in the preeclamptic group by MDA/TAS factor of greater than six
(2.96/0.46) when compared to about factors of two (1.23/
0.63) in normotensive pregnant controls. This demonstrated increased lipid peroxidation in conjunction with
poor antioxidant protective/compensatory adaptation in
preeclampsia and buttressed the possible effect of oxidative stress theory in preeclampsia in our population.
Though, it may therefore be reasoned that addition of
supplemental antioxidant nutrients, such as vitamins C, E,
carotenoids, selenium and others may be beneficial in
improving the TAS status in all patients. Present weight
of opinions did not suggest clinical benefits of such interventions [31,32]. However, further researches in this
aspect may be justified.

6. Conclusion
This study demonstrated significant increase in lipid
membrane damage activities (lipid peroxidation), as evidenced by rise of serum MDA in preeclamptic women
IJCM
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and failure of compensatory antioxidant functions demonstrated by overall lower antioxidant capacity in preeclamptic pregnant women. These further buttress a possible link between oxidative stress and preeclampsia. Further researches on possible effects of antioxidant supplements may be justified.
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