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ABSTRACT

Pre-eclampsia is well known complication of gestation which generally occurs
around 20 weeks of pregnancy; it is linked with large maternal and fetal
mortality and morbidity. The disease comes with new-onset hypertension
and proteinuria in the mother, which can further progress to dysfunction
of multiple organs, and includes hepatic, renal and cerebral disease. To
estimate malondialdehyde (MDA), glutathione reduced, superoxide dismu-
tase and catalase in pregnant women with pre-eclampsia. Role of malondi-
aldehyde, antioxidant and their relationship were estimated using different
method. Preeclamptic group was compared with normal pregnant women
and another group of pregnant women administered with supplementation
of Vitamins. In present study we found decrease in levels of reduced glu-
tathione level in pre-eclamptic group as compared to normal and supplemen-
tation group. The levels of superoxide dismutase was found to be increased in
present study in pre-eclamptic group as compared to normal pregnant women
and pregnant women with supplementation and the differences were highly
significant. In present study where antioxidants level was compared with pre-
eclamptic group and group with supplementation the markedly significant
variations were seen. Our finding on role of antioxidant in preeclampsia when
compared with supplementation of Vitamins and normal pregnant women the
result showed beneficial affect with the significant differences.
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INTRODUCTION

Preeclampsia is a common complication of gesta-
tion. It may occur around the 20" week of preg-
nancy; it may mainly lead to maternal and foetal
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mortality and morbidity. Preeclampsia is also one of
the most extreme pregnancy complications, and the

disease’s pathophysiology is not well known. The
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potential role of the genetic and immune pathways
in preeclampsia etiology has attracted increased
attention (Yadav et al,, 2018).

The disease comes with new-onset of hyperten-
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sion and Proteinuria in the pregnant women, which
can further progress to the dysfunction of multi-
ple organs, and includes hepatic, renal and cere-
bral diseases if the placenta along with foetus is not
delivered. Dysfunction of maternal endothelial due
to circulating factors of foetal origin from the pla-
centa is a hallmark of preeclampsia. This threaten-
ing disease may cause maternal comorbidities, such
as chronic kidney disease, hypertension and obe-
sity; a family history of preeclampsia, multiple preg-
nancies; and previous preeclampsia or intrauterine
foetal growth restriction are accompanied risk fac-
tors (Ambad and Dhok, 2019).

Preeclampsia generally affects 0.4% to 2.8% of preg-
nancies in developed countries and much more in
developing countries. A result of 8370000 cases of
preeclampsia is seen per year worldwide (Chamy
et al, 2006). In accordance to the criteria of the
International Society of the Study of Hypertension
in Pregnancy, the ideal definition is a diagnosis
of pregnancy-induced hypertension (diastolic blood
pressure >90 mm Hg) occurring after a week 20
of pregnancy with Proteinuria (either >300 mg
protein per day or a urinary protein/creatinine
ratio >30 mg/mmol) (Brown et al, 2001). When
patients come along with liver dysfunction, throm-
bocytopenia, and hemolysis, they are considered as
having HELLP syndrome (i.e., haemolysis, elevated
liver enzymes, low platelets) (Curtin and Wein-
stein, 1999). Nitrosative stress is a focal point
for many contributing factors that could eventually
contribute to clinical manifestations of pregnancy-
induced hypertension (Gaikwad et al., 2017).

Although the definitions focus on these simply mea-
sured clinical parameters, preeclampsia must be
renowned as a multisystem disorder, which unreli-
ably may affect the brain, lungs, kidney, and liver. To
date, there is no medication for preeclampsia, and
in the severe condition, it needs premature labour
induction, that carries with it, the inherent threats
for premature neonates (Aouache et al,, 2018).

The incidence of preeclampsia in India is reported to
be between 8 to10 percent among pregnant women.
According to a study, the occurrence of hyperten-
sive conditions of pregnancy was around 7.8% with
preeclampsia in 5.4% of the study population in
India (Ambad and Dhok, 2019).

Oxidative stress is known as disproportion between
the formation of oxidative substances and the
inborn antioxidants that make up the endogenous
defence system. Oxidative substances are gener-
ally free oxygen radicals and peroxides that rou-
tinely form in small amounts (Buonocore et al,
2010). It has been recognised as a main factor caus-

ing endothelial dysfunction in preeclampsia, though
evidence supporting this hypothesis remains unreli-
able (Llurba et al, 2004). Oxidative stress is widely
associated with abortive reproductive performance,
including infertility, miscarriage, diabetes-related
congenital abnormalities, preeclampsia sickle cell
anaemia and sickle cell disease (Baliga et al,, 2017;
Wasnik, 2017). Maternal obesity is a tough risk
factor for preeclampsia, and in a latest study con-
cluded oxidative stress in the oocytes of obese ani-
mals formerly in gestation as well as in early-stage
embryos (Poston et al., 2011).

Antioxidants are molecules that prevent the oxida-
tion caused due to oxidative substances, and they
consist of two sub-groups; enzymatic antioxidants
and non-enzymatic antioxidants. Enzymatic antiox-
idants are superoxide dismutase (SOD), hemoxyge-
nase (HO), and catalase. SOD’s enzymatic activity
catalyzes the dismutation of superoxide (0O~ 5) into
oxygen and hydrogen peroxide (H205) (Mccord and
Fridovich, 1988).

Non-enzymatic antioxidants are glutathione, thiore-
doxin, NADH, and NADPH. Glutathione is a vital
endogenous antioxidant that aids several functions,
such as neutralization of free radicals and ROS (Pom-
pella et al, 2003).

This study was aimed to analyse in depth the latent
role of oxidative stress as a mechanism underlying
endothelial damage in preeclampsia, the pregnant
woman’s proneness to the disease and decrease in
susceptibility of disease in women with supplemen-
tation of vitamins. To this end, suggestive markers of
lipoperoxidation and protein oxidation and changes
in antioxidant defence systems were estimated in
blood samples.

Aims And Objectives

The present study was undertaken in the Depart-
ment of Biochemistry and Department of Obstet-
rics and Gynaecology at Jawaharlal Nehru Medi-
cal College, Datta Meghe Institute of Medical Sci-
ences, Sawangi, Meghe, Wardha, in collaboration
with Datta Meghe Medical College Hingana, Nag-
pur, Maharashtra India with the following aims and
objectives: -

Aim of Study

To estimate the role of oxidative stress and antioxi-
dant in preeclampsia.

Objectives of study

1. To estimate malondialdehyde (MDA), glu-
tathione reduced, superoxide dismutase and
catalase in pregnant women with preeclampsia.
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Table 1: MDA & antioxidants level in normal pregnant women & pregnant women with

preeclampsia.
MDA & Antioxidants levels Group I Group II1 ‘P’ Value
Malondialdehyde 5.1840.15 8.21+0.55 P<0.0001
Glutathione reductase 39.25+2.06 32.10+1.50 P<0.0001
superoxide dismutase 103.24+4.52 1214+5.58 P<0.0001
Catalase 523425.31 499419.33 P<0.0001

Table 2: MDA & antioxidants level in pregnant women with supplementation of Vit A, C& E, &

pregnant women with preeclampsia.

Serum minerals Group 11 Group III ‘P’ Value

Malondialdehyde 4.89+0.25 8.21+0.55 P<0.0001
Glutathione reductase 43.25+3.16 32.104+1.50 P<0.0001
superoxide dismutase 110.124+5.12 121+5.58 P<0.0001
Catalase 522+28.14 499+19.31 P<0.0001

Table 3: MDA & antioxidants level in normal pregnant women and pregnant women with

supplementation of Vit A, C & E.

Serum minerals Group I Group II ‘P’ Value
Malondialdehyde 5.184+0.15 4.89+0.25 P<0.0001
Glutathione reductase 39.25+2.06 43.25+3.16 P<0.0001
superoxide dismutase 103.24+4.52 110.124+5.12 P<0.0001
Catalase 523+25.31 5224+28.14 P=0.8522
2. Find out correlation of malondialdehyde Group II

(MDA), glutathione reduced, superoxide
dismutase and catalase in preeclampsia in
comparison with normal pregnant women
and pregnant women with supplementation of
vitamins.

MATERIALS AND METHODS

Study Area

The present study was undertaken in the Depart-
ment of Biochemistry of Jawaharlal Nehru Medical
College, and AVBRH (Datta Meghe Institute of Med-
ical Sciences) Sawangi, Meghe, Wardha in collabo-
ration with Datta Meghe Medical College, Shalinitai
Meghe Hospital and Research Centre, Hingana, Nag-
pur, Maharashtra India.

Study Population

150 subjects were included in the study and were
grouped as under.

Group I

50 normal pregnant subjects.

50 subjects with supplementation of Vitamin E, Vita-
min C & Vitamin A in diet.

Group III

50 subjects with gestational age between 32 and 36
weeks with mild/severe preeclampsia.

(Blood pressure—>140/90 mmHg, with Protein-
uria, with or without pathological oedema)

Study Type
Cross sectional interventional study
Selection Of The Patients

150 pregnant women were taken with following
inclusion and exclusion criteria.

Inclusion criteria
1. Pregnant women within the age of 20-40

2. Pregnant women with Newly diagnosed hyper-
tension
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3. Pregnant women with Proteinuria (excretion of
300 mg or more in 24-hour collection)

4. Pregnant women with 20 weeks of gestation

5. Pregnant women with HELLP (haemolysis, ele-
vated liver enzymes, low platelet count) syn-
drome can also be included

6. Pregnant women diagnosed with preeclampsia.

7. The mother who are suspected having hypothy-
roidism (Clinical sign and symptoms) were
included in the study. Mothers who were resid-
ing in study area at least 10 years or more than
10 years were be included in study.

Exclusion criteria

1. Unwilling participant

2. Pregnant women without preeclampsia or
HELLP syndrome.

3. Pregnant women suffering from gestational and
essential hypertension, thyroid disorder (clini-
cal or subclinical), immunosuppressed and any
endocrine problems Were excluded from study.
Those who were more than 35 was excluded
from study. Those mothers who are self-
medicated and do not follow the instructions
were also excluded from study. Mother who
was residing in study area less than 10 years
was excluded from study.

Sample Processing

For the bio- chemical parameters to be analysed,
blood sample was collected from the anticubital vein
avoiding venostasis in all subjects. 5 ml of venous
blood was drawn from the subject and control after
written and informed consent, in dry disposable
syringe under aseptic conditions and was trans-
ferred to a sterile EDTA vial for biochemical analysis.

Biochemical Investigations

Parameters were assessed immediately within 48
hours using following method Oxidative stress was
assessed by quantifying thiobarbituric acid (TBA)
reactivity as MDA in a spectrophotometer. The
TBAA test for the plasma MDA concentrations was
performed using the method described by H.H.
Draper. (Koracevic, 2001) Antioxidants levels were
estimated using ELISA method. Glutathione reduc-
tase were analyzed by -ELISA Method (Faizal et al,
2017). Uperoxide dismutase were analyzed by -
ELISA Method (Maarten et al, 2020) and Cata-
lase activity were measured by Spectro-photometric
assay (Goéth, 1991).

Statistical Analysis

Data collected was entered into Microsoft Excel
Worksheet and statistically analysed by using SPSS
(Statistical Package for Social Sciences) version 20.
For quantitative data mean, standard mean, stan-
dard deviation, t-test and Karl Pearson’s Coefficient
of Correlation were calculated. P value < 0.05 (0.01)
will be considered as statically significant (highly
significant) at 95% confidence interval.

Ethical Consideration

Informed and written consent (Marathi and English)
was taken from each subject before collecting data
and blood sample. Only those individuals, who vol-
unteer to participate in the study, was included and
the data was kept confidential. The study was not
impose any burden on the subjects and the Institute,
therefore the study is ethically justified. The pro-
posed study was undertaken subject to approval by
Institutional Ethical Committee.

RESULTS AND DISCUSSION

Levels of MDA & Antioxidants in control and pre-
eclamptic women are seen in Table 1. Analysis of
MDA & Antioxidants level found that mean values
of malondialdehyde, reduced glutathione, super-
oxide dismutase, and catalase were 5.18+0.15,
39.25+2.06,103.2+4.52,and 5234+25.31 in control
group and 8.214+0.55, 32.10+1.50, 121+5.58, and
499+419.33 women with preeclampsia respectively.
The levels of MDA & super oxidase dismutase were
increased significantly (< 0.0001) in pre-eclamptic
group as compared to control group. The levels of
reduced glutathione & catalase were decreased sig-
nificantly (< 0.0001) in pre-eclamptic group as com-
pared to control group.

Levels of MDA & Antioxidants in pregnant women
with supplementation and pre-eclamptic women
are seen in Table 2. Analysis of MDA & Antiox-
idants level found that mean values of malondi-
aldehyde, reduced glutathione, superoxide dismu-
tase, and catalase were 4.89+0.25, 43.25+3.16,
110.124+5.12, and 522+28.14 in women with sup-
plementation of Vit A, C & E and 8.21£0.55,
32.10+1.50, 121+45.58, and 499+19.33 women
with preeclampsia respectively. The levels of MDA
& super oxidase dismutase were increased signif-
icantly (< 0.0001) in pre-eclamptic group as com-
pared to women with supplementation of Vit A, C &
E. The levels of reduced glutathione & catalase were
decreased significantly (< 0.0001) in pre-eclamptic
group as compared to women with supplementation
of VitA,C & E.

Levels of MDA & Antioxidants in normal pregnant
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women & pregnant women with supplementation
are seen in Table 3. Analysis of MDA & antiox-
idants level found that mean values of malondi-
aldehyde, reduced glutathione, superoxide dismu-
tase, and catalase were 5.1840.15, 39.25+2.06,
103.2+4.52, and 523+25.31 in normal subjects
and 4.89+0.25, 43.254+3.16, 110.12+5.12, and
522428.14 in women with supplementation of Vit
A, C & E respectively. The levels of MDA showed
significant (< 0.0001) decrease in women with sup-
plementation of Vit A, C & E as compared to nor-
mal pregnant women. The levels of reduced glu-
tathione & superoxide dismutase were increased
significantly (< 0.0001) in women with supplemen-
tation of Vit A, C & E as compared to normal pregnant
women. While there were no significant differences
seen in catalase levels but the level were decreased
in women with supplementation of Vit A, C & E as
compared to normal pregnant women.

In present study done in rural population, result
shows that the levels of malondialdehyde increased
very significantly in pre-eclamptic group as com-
pared to normal pregnant females and further
in comparison between pregnant women with
preeclampsia and pregnant women with supple-
mentation of Vitamins A, C, & E, elevated levels of
malondialdehyde level was seen in pre-eclamptic
group as compared to group with supplementa-
tion and the differences were very highly signifi-
cant. The elevation signifies on-going lipid per-
oxidation in preeclampsia and may be hall mark
of oxidative stress. This result correlates well
with several studies undertaken at numerous insti-
tutes. Indian, studies conducted by Gohil et
al, (Gohil et al, 2011) Adiga, Patil et al. (Patil
et al, 2007) and Krishna Menon S (Menon et al,
2007) at different areas showed significant eleva-
tions in the levels of malondialdehyde in preeclamp-
sia compared to pre-eclamptic pregnancy and non-
pregnant females. Other study in world, conducted
by different researchers Llurba et al, (Llurba et al,
2004) and Chamy et al. (Miller et al, 1993) have
conclude the significant increased MDA levels in
preeclampsia as compared to normal pregnancy.
This is similar to our findings.

Studies on antioxidant status in preeclampsia have
revealed mixed outcomes. In accordance to study
done by Poston et al. concluded mixed result
whether early supplementation with vitamins C
and E in women at risk of preeclampsia is ben-
eficial, but these trials have shown no evidence
that these supplements can prevent preeclampsia.
Some show decrease in antioxidant enzymes (due
to consumption) and some show increase in antiox-
idant enzymes (as a compensatory mechanism). In

present study we found decrease in levels of reduced
glutathione level in pre-eclamptic group as com-
pared to normal and supplementation group. The
result of present study is somehow similar to the
study done by Gohil et al (Gohil et al., 2011).

The levels of superoxide dismutase were found to be
increased in present study in pre-eclamptic group
as compared to normal pregnant women and preg-
nant women with supplementation and the differ-
ences were highly significant. Increased level of
superoxide dismutase was also found in Sharma et al
study and Krishna Menon et al. study (Menon et al,,
2007). These elevations may be due to an adaptive
response to counter the effect of increase in oxida-
tive stress.

Small intervention made in the study to overcome
the hypothesis results in a beneficial effect of vita-
mins supplementation when compared with both
pre-eclamptic and normal pregnant women. In
present study where antioxidants level was com-
pared with pre-eclamptic group and group with sup-
plementation the markedly significant variations
were seen. And again, when the levels were com-
pared between normal pregnant women and preg-
nant women with supplementation beneficial affect
was seen and the differences were very highly sig-
nificant. Although the catalase level was decreased
in supplementation group rest of other parameters
showed the positive outcome.

As soluble antioxidant levels are highly influenced
by maternal dietary intake, dietary factors could
play arole in preeclampsia. One study has suggested
that an intake of vitamin C below the recommended
dietary allowance may double the preeclampsiarisk,
but there is no evidence for a similar effect for vita-
min E. In view of the known synergy between vita-
min C and E, impairment of vitamin E regenera-
tion because of the low plasma vitamin C concen-
trations could compromise the free radical scaveng-
ing capacity of vitamin E in women with preeclamp-
sia (Chan, 1993).

Some antioxidants not only detoxify free radicals
but also are involved in redox-sensitive gene expres-
sion, inhibition of apoptosis, and may have anti-
inflammatory properties. Importantly Vit E may
have relation to preeclampsia prevention, because
vitamin E may not only inhibit the lipid peroxi-
dation chain reaction but also could minimize the
excessive generation of free radicals by inhibition
of NAD(P)H oxidase in both placental tissue and
maternal neutrophils reduce placental apoptosis,
and inhibit leukocyte and endothelial cell activa-
tion (Raijmakers et al., 2004).
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CONCLUSIONS

Our study has absorbed on the role of oxidative
stress and antioxidant capacity in preeclampsia. By
assessing markers of lipid peroxidation and antiox-
idant capacity, we achieved unequivocal evidence
for oxidative stress in this disorder. In the light of
the above interpretations it can be determined that
pre-eclamptic pregnant women have higher levels of
MDA and super oxidase dismutase while decreased
level of reduced glutathione and catalase and the
difference were very highly significant. Our finding
on role of antioxidant in preeclampsia when com-
pared with supplementation of Vitamins and nor-
mal pregnant women the result showed beneficial
affect with the significant differences. It may pro-
vide new insight into a potentially modifiable way
to prevent preeclampsia when these vitamins are
administrated in diets.
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