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ABSTRACT

Background: Preeclampsia is a pregnancy-specific disorder that affects 10% of all pregnancies which contributes
heavily to maternal mortality and perinatal morbidity. Several studies have shown that oxidative stress plays an
important role in the pathogenesis of preeclampsia. However, the association has not been proven indisputably. So, the
study was done with the view to determine serum malondialdehyde and glutathione peroxidase levels in pregnant
women with and without preeclampsia and to compare the levels between the two groups of participants.

Methods: This is a cross-sectional study conducted in the Department of Biochemistry and Department of Obstetrics
and Gynaecology, RIMS. 55 preeclamptic patients and 55 pregnant women without preeclampsia were recruited as
cases and controls respectively.

Results: Serum malondialdehyde was found to be significantly higher in cases (1280.02+619.55ng/ml) than the controls
(826.51+599.84ng/ml) and glutathione peroxidase levels were found to be significantly decreased in the preeclamptic
women (224.49+201.29pg/ml) when compared to the normal healthy pregnant women (448+350.54 pg/ml. Serum
malondialdehyde levels were found to be positively correlated with blood pressure.

Conclusions: Serum malondialdehyde was increased in preeclampsia and serum glutathione levels was decreased in
preeclamptic pregnant women when compared to the pregnant women without preeclampsia. Serum malondialdehyde
levels were significantly correlated with high blood pressure. The oxidant-antioxidant system may be involved in the
etiology of preeclampsia, however the cause and effect relation needs further evaluation.
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INTRODUCTION

Preeclampsia (PE) isa pregnancy-specific disorder which
can be defined as the new onset of hypertension and
significant proteinuria in a previously normotensive
women on or after 20" week of gestation with or without
pathological edema.™? Hypertension in preeclampsia is
characterized by a systolic blood pressure of 140mmHg or
more and diastolic pressure of 90mmHg or more, at least

on two measurements within 6 hr or more.®* It may be
associated with complications like visual disturbances,
oliguria, eclampsia, hemolysis, elevated liver enzymes,
thrombocytopenia, pulmonary edema and fetal growth
restriction.®

It is estimated that preeclampsia is a leading cause of death
among all maternal deaths and contributes heavily to
maternal and perinatal morbidity.® It affects approximately
5-10% of pregnancies worldwide.” Developing countries
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are more adversely affected as 20-80% of increased
maternal mortality is associated with preeclampsia while
in developed countries it has contributed to 15% of preterm
births.® In India, the incidence of preeclampsia is reported
to be 15.2% of total pregnancies.®

The main treatment of preeclampsia is the termination of
the pregnancy. So early diagnosis of women at high risk of
preeclampsia are key issues in the management of
preeclampsia. Despite several studies on preeclampsia, its
exact etiology remains poorly understood. However,
placental defects and oxidative stress have been implicated
and was observed to develop early in pregnancies affected
by the disease.!®!! Oxidative stress, characterized by
excessive production of reactive oxygen species, and an
inadequate or overwhelmed antioxidant defense
mechanisms have been proposed as an important
mechanism in preeclampsia!>*3

Malondialdehyde (MDA) is an important biomarker for
cellular damage and lipid peroxidation of cell
membranes.'* Increased plasma malondialdehyde (MDA)
has been reported to increase in preeclamptic women
compared with healthy pregnant women.'® Glutathione
peroxidases (GPX) is an antioxidant enzyme that plays an
important role in counteracting free radical disturbances
and thereby protect cell membranes against free radical
mediated lipid peroxidation.® Therefore, measurement of
markers of oxidant stress may be useful in the prediction
of preeclampsia. Many studies found significant increase
in levels of malondialdehyde in pregnant women with
preeclampsia.

However, some studies showed no significant differences
in the levels of serum malondialdehyde between healthy
pregnant and preeclamptic women. Similarly, many
studies found glutathione peroxidase levels to be either
increased or decreased in preeclamptic women as
compared to the healthy pregnant women.

This study will help determine a baseline level of
biomarkers for oxidative stress among pregnant women
with preeclampsia in the study area and thus, may
contribute to the existing body of knowledge on the role of
oxidative stress in the pathogenesis of preeclampsia. The
aim of the study was to determine serum malondialdehyde
(MDA) and serum glutathione peroxidase (GPX) levels in
pregnant women with and without preeclampsia and
compare the levels between them.

METHODS

This is a hospital-based comparative cross-sectional study
conducted in the Department of Biochemistry and the
Department of Obstetrics and Gynaecology, Regional
Institute of Medical Sciences, Manipur, from February
2021 to October 2022. Ethical clearance was sought from
the Research Ethical Board RIMS, Imphal. Altogether 110
pregnant women above 18 years of age participated in the
study; 55 pregnant women with preeclampsia were taken
as cases and 55 pregnant women without preeclampsia as
controls. Convenient sampling was used in the study.
Pregnant women with pre-existing hypertension, multiple
pregnancy, gestational diabetes mellitus, renal disease,
thyroid dysfunction, smokers, alcohol consumers and
neoplastic disease were excluded from the study. Informed
written consent was obtained from all the participants.
serum MDA and serum GPX levels were measured by
ELISA, Elabscience Biotechnology Inc., USA. All the
data were analysed using SPSS Ver.21. Qualitative data
was expressed as frequency and percentage and
quantitative data was presented as mean and SD. Analysis
was done using independent t test. Pearson correlation
coefficient was used to find correlation between oxidative
stress markers and blood pressure. P-value of less than
0.05 was taken statistically significant.

RESULTS

The difference in the mean £SD of age for cases and
controls was statistically insignificant (p-value =0.119).
The mean £SD of body mass index (BMI) in cases were
found to be higher than the controls. The difference was
found to be statistically significant (p-value =0.024). The
mean +SD of systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were higher in cases when compared
to the controls. The difference were found to be
statistically significant (p-value =0.000) (Table 1).

Table 1: Baseline characteristics of cases and controls
(n=110).

Controls p-

Parameters

value

Age (years) 29.62+5.35 27.98+5.58 0.119
Body mass

index (BMI) 27.48+2.53 26.48+2.04 0.024
kg/m?

SBP (mmHg) 162.02+15.32 117.64+8.78 0.000

DBP (mmHg) 104.69+10.51 75.89+5.74 0.000

Table 2: Comparison of serum malondialdehyde (MDA) levels, serum glutathione peroxidase (GPX) levels between
cases and controls.

Parameter Cases (Mean+SD Controls (Mean+SD p-values
Serum malondialdehyde (MDA) (ng/ml) 1280.02+619.55 826.51+599.84 0.000
Serum glutathione peroxidase (GPX) (pg/ml) 224.49+201.29 448.35+350.54 0.000

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Volume 12 - Issue 11 Page 3295



Yanglem AS et al. Int J Reprod Contracept Obstet Gynecol. 2023 Nov;12(11):3294-3298

The mean £SD of serum malondialdehyde (MDA) were
significantly higher in cases when compared to the
controls (p-value=0.000). The levels of glutathione
peroxidase were significantly reduced in cases when
compared to the controls (Table 2).

Serum malondialdehyde was found to be positively
correlated with SBP and DBP and the findings were
statistically significant with p- value <0 (Table 3).

Table 3: Correlation between serum malondialdehyde
and blood pressure among cases.

Parameter Pearson correlation (r p-value
SBP 0.323* 0.016
DBP 0.336* 0.012

*Correlation is significant at the 0.01 level (2-tailed)

Pearson correlation coefficient ‘r’ for serum glutathione
peroxidase was found to be negatively correlated with the
blood pressure (Table 4).

Table 4: Correlation between serum glutathione
peroxidase and blood pressure parameters among

cases.
Parameters Pearson correlation (r p-value
SBP -0.055 0.692
DBP -0.038 0.786
DISCUSSION

In the present study a total of 110 pregnant women, 55
preeclamptic cases and 55 normal pregnant women
admitted in Antenatal Ward, RIMS were recruited. It is
observed from Table 1 that the mean+SD of age in
preeclamptic women and non-preeclamptic women were
29.62+5.35 years and 27.98+5.58 years respectively. The
difference was statistically insignificant (p-value =0.119)
which showed that the study groups were comparable with
respect to age. BMI, SBP and DBP were found to be
significantly higher in the cases than the controls. The
mean BMI of cases was found to be 27.48+2.53 kg/m?
whereas mean BMI of the controls was 26.48+2.04 kg/m?
and the difference was statistically significant (p<0.05).
The meanzSD of systolic blood pressure in cases and
control were found to be 162.02+15.32 mmHg and
117.6448.78 mmHg respectively. The meanzSD of
diastolic blood pressure in cases and control were found to
be 104.69+10.51 mmHg and 75.89+5.74 mmHg
respectively. A study by Tabassum et al among Riyadh
population had shown that BMI, SBP and DBP were
higher in preeclamptic women when compared to controls
group and the mean values were 167.0mmHg,
98.51mmHg and 35.12kg/m? respectively in the case
group.’’

The meanzSD of serum malondialdehyde level among
cases was 1280.02+619.55ng/ml whereas it was found to
be 826.51 +599.84ng/ml among the controls, as shown in
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Table 2. The findings were supported by the results of the
study by Siddiqui et al who found out in their study that
the mean value of serum malondialdehyde in preeclamptic
women was 1531+663ng/ml which was significantly
higher ~ than the  normotensive  women i.e.
1067.45+346.2ng/ml.*® The exact pathophysiology of
preeclampsia is not known, but it has been established that
placenta plays a major role, contributing to abnormal
placentation and reduction in placental perfusion.
Abnormal invasion of cytotrophoblast cells into the spiral
arteries is the main pathophysiology in preeclampsia.1®2°
Shallow trophoblastic invasion of the decidual arteries
result in a high resistance, low-flow uteroplacental
circulation pattern, and subsequent placental ischaemia
and hypoxia.?* Poor placental perfusion may lead to
placental ischaemia which in turn will initiate a cascade of
events culminating in loss of placental cellular function
and integrity, and synthesis of humoral stimuli which
provoke maternal inflammatory response and vascular
endothelial cell activation, characteristic ~ of
preeclampsia.??> The ischaemic placenta releases free
radicals which lead to increased lipid peroxidation
resulting in excessive increase in MDA levels. According
to Hubal et al, free radicals initiate lipid peroxidation by
attacking polyunsaturated fatty acids in cell membranes.??
Peroxidation of fatty acids and cholesterol associated with
the cell membrane can alter the fluidity and permeability
and consequently, damage the membrane. MDA is the
product of lipid peroxidation of cell membrane during
increased oxidative stress condition.?*?> MDA can be
formed either as a product of lipid peroxidation or as by-
product of platelet cyclooxygenase turnover, resulting in
production of vasoconstrictive eicosanoid thromboxane.?
MDA level might be a causative factor for pathogenesis of
preeclampsia.

It is evident from Table 2 that the levels of glutathione
peroxidase were found to be significantly decreased in the
preeclamptic women  (224.49+201.29pg/ml)  when
compared to the normal healthy pregnant women
(448+350.54 pg/ml). Similar findings were observed in a
study conducted by Chamy et al where they found a
marked reduction in antioxidant enzyme glutathione
peroxidase and it was associated with increased risk and
severity of preeclampsia.?” Glutathione and glutathione-
related enzymes, are one of the major defense systems and
free radical scavenger which play an important role in
controlling oxidative stress.?® The increase in oxidative
stress might not be so important if there was a
compensatory increase in antioxidant protection but the
opposite occurred. Glutathione peroxidase is one of the
primary antioxidants that is present in tissues and helps in
combatting the lipid peroxides.?®3° Glutathione peroxidase
uses glutathione as its co-factor to convert lipid
peroxidation into relatively harmless hydroxylated fatty
acids, water and glutathione disulphide.®! Disturbances
that cause excess free-radical production are typically
accompanied by increased consumption of antioxidants,
which leads to decreased antioxidant concentrations in
blood.*?
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Several studies have suggested that lipid peroxides and
increased oxidative stress due to reactive oxygen species
play a significant role in the pathogenesis of preeclampsia.
Itis evident from Table 3 that MDA levels in preeclamptic
women were positively correlated with both SBP and DBP
and the findings were significant with p<0.05. A study by
Omar et al also found a positive correlation between MDA
level and SBP (r=0.693, p<0.001) and DBP (r=0.467,
p<0.001).% Valko et al opined that oxidative stress have
been implicated to play a major role in pathogenesis of
several vascular disorders, such as hypertension, diabetes
and atherosclerosis.®*

The endogenous antioxidant glutathione peroxidase
showed negative correlation with SBP and DBP although
the findings were not statistically significant (Table 4). A
study conducted by Madazli et al found that GPX
decreased significantly with increments in diastolic
pressure.’®  Therefore, vascular endothelial cell
dysfunction in preeclampsia may be caused by
uncontrolled lipid peroxidation which overwhelms the
protective mechanisms of the antioxidants.

CONCLUSION

The study shows that the levels of lipid peroxidation
product serum malondialdehyde was found to be
significantly higher in preeclamptic women compared to
pregnant women without preeclampsia. Serum
glutathione peroxidase levels were found to be
significantly decreased in preeclamptic women when
compared to the pregnant women without preeclampsia.
Serum malondialdehyde was found to be positively
correlated with SBP, DBP, and the correlation were found
to be significant. However, serum glutathione peroxidase
was found to be negatively correlated with blood pressure
but the findings were not significant.

Our study thas some limitations that should be
acknowledged. Being a cross-sectional study, the causal
and effect relationship between serum malondialdehyde,
serum glutathione peroxidase and preeclampsia could not
be determined. Secondly, being a hospital-based study
with small sample size, the findings may not be
representative of the true burden of the disease in the
community. More robust prospective cohort studies could
shed light on the role of oxidative stress markers in the
pathophysiology, prevention and treatment of
preeclampsia. It may be concluded that detection of
oxidative markers in time and supplementation with
antioxidants may be protective against the development of
preeclampsia in pregnant women.
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