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Introduction
Pregnancy is a normal physiological phenomenon accompa-

nied by dynamic changes in women’s bodies, making them suscep-
tible to oxidative stress. Oxidative stress results from an imbalance 
between prooxidant and antioxidant defense systems [1].

The energy and oxygen demands during pregnancy lead to 
increased oxidative stress, affecting both the mother and fetus.  

 
Deficiencies in antioxidant activities related to micronutrients like 
selenium, copper, zinc, and manganese can lead to poor pregnancy 
outcomes [2]. Epidemiologically, live birth rates have declined in In-
dia, with some states reporting lower rates. Abortion rates among 
adolescent women in Telangana have increased during specific pe-
riods. [3]. Pregnancy is divided into three trimesters:
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During pregnancy, the increased oxygen demand by tissues can lead to oxidative stress, which is an imbalance between the 
production of reactive oxygen species (free radicals) and the body’s detoxification mechanisms. Insufficient maternal antioxidant 
status to counter the elevated free radicals can result in complications such as infertility, miscarriage, preeclampsia, fetal growth 
restriction, and preterm labor. Free radical scavenging and chain-breaking antioxidants are the two main mechanisms the cell 
employs to counteract reactive oxygen species. Enzymatic antioxidants like dismutase, catalase, and peroxidases act as free radical 
scavengers, while exogenous antioxidants like Vitamin C and alpha-tocopherol function as chain-breaking antioxidants. Adequate 
antioxidant support during pregnancy is crucial to reduce oxidative stress and promote a healthy pregnancy and fetal development.

Method: The study comprises of a total of 60 subjects (30 cases and controls) and was selected based on inclusion and exclusion 
criteria. The estimation of MDA and FRAP was done by using spectrophotometer.

Results: Study shows rise in MDA level highest in pregnant (3.39±0.68) women that showing significant increase in levels of 
MDA (p < 0.001). Whereas normal level of MDA was seen in non-pregnant women. TAC measured by FRAP significantly decreased 
in pregnant women (1074.33±53.46) as compared to non-pregnant women that was statistically significantly (p < 0.001).

Conclusion: Oxidative stress is a well-documented occurrence during pregnancy and can lead to serious complications like pre-
eclampsia or miscarriage if left unaddressed. MDA is a preferred biomarker for measuring oxidative stress, and studies have shown 
that oxidative stress increases with advancing stages of pregnancy. However, relying solely on FRAP for diagnosing total antioxidant 
capacity is not sufficient; it should be complemented by other established protocols such as SOD activity and glutathione reduction. 
Further research is required to enhance the clinical usefulness of these parameters in diagnosis.
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1)	 First trimester: Marked by increased minute breathing 
and pregnancy indicators such as nausea and breast development.

2)	 Second trimester: Women experience more energy, and 
the uterus grows significantly, leading to a noticeable baby bump.

3)	 Third trimester: The largest weight gain occurs, and the 
fetus’s growth can be disruptive. Oxygenation for the fetus im-
proves when the mother lies in the lateral position. [4].

Oxidative stress during pregnancy can lead to various compli-
cations, such as pre-eclampsia, gestational diabetes, and fetal hy-
poxia [5]. Excessive free radical production causes lipid peroxida-
tion, leading to tissue damage. Antioxidant substances in the body 
help scavenge free radicals and reduce oxidative damage [6]. 

ROS (Reactive Oxygen Species) are essential for cellular func-
tion but can lead to pathological disorders when present in excess. 
Various factors contribute to excessive ROS generation, including 
UV radiation, alcohol, ischemia-reperfusion injury, infections, and 
inflammatory disorders [7]. Maintaining a balance between ROS 
and antioxidants is crucial for a healthy pregnancy. ROS plays a 
significant role in ovarian cell activity, and their concentration is 
indicative of ovulation [8]. Antioxidants are vital in protecting the 
body from oxidative damage caused by free radicals [9]. The body 
employs several strategies to counter such damage, including pre-
vention, repair, and physical defense [10]. During pregnancy, free 
radicals can lead to oxidative stress, making pregnant women more 
susceptible to infections and health issues [11]. Low antioxidant 
levels can result in adverse pregnancy outcomes and hinder fetal 
and childhood development. To address this, prenatal care should 
focus on reducing free radical generation and increasing antioxi-
dant levels in pregnant women [12]. Recent research has focused 
on studying oxidative stress and antioxidants in pregnant women 
to better understand their roles during pregnancy.

Materials and Methods
This study was carried out in the department of Biochemistry 

in Integral University, Lucknow. 30 pregnant women and 30 non- 
pregnant women (Controls) were taken for the study.

Inclusion Criteria

Healthy non-pregnant women and pregnant women with age 
group between 18-40 years.

Exclusion Criteria

Pregnant women with smoking and alcoholic history, diabetes, 

hypertension, infections, hepatic disorders, endocrine disorders, 
and any other causes of anemia such as thalassemia, haemolytic 
disease etc. were excluded from the study.

Collection of Samples

Under aseptic conditions, 4ml venous blood was obtained 2ml 
in PLAIN and 2ml in EDTA vials for the determination of malondial-
dehyde and FRAP assay respectively. EDTA was used as an anticoag-
ulant to help preserve our sample for FRAP assay. 

Sample Storage

The sample was refrigerated at -20°C at the central clinical lab-
oratory for preservation. 

Investigation

1)	 Malondialdehyde (MDA) was estimated by Satoh k meth-
od. Deproteinized serum is treated with TBA at about 90℃ for 
about 1 hour. The pink color formed gives the measure of TBARS 
which was read at 530nm using a spectrophotometer.

2)	 Antioxidant status by frap assay Benzie, I. F., &Strain, J. J. 
In FRAP assay antioxidants are used as reductants using a colori-
metric method where ferric tripyridyltriazine to ferrous tripyridyl-
triazine i.e. colorless to blue color observed 593 nm.

Statistical Analysis

Statistical analysis was performed using IBM-SPSS software 
(version 16), Graph Pad (Prism 6.0) and Microsoft-Excel (version 
2013). All the data were expressed as mean ± standard deviation. 
An unpaired t-test was performed to compare the study parameters 
between cases and controls. Karl Pearson’s correlation analysis was 
employed to determine the relationship between variables. p-val-
ue<0.05 was considered statistically significant. 

Result
A total of 30 subjects were enrolled in this case control study. 

The results of statistical analysis have been summarized in Table 
1 shows the comparison of clinical parameters between the study 
groups. According to statistical analysis there was no significant dif-
ference between cases and controls with regards to MDA and FRAP. 
However, it was found that levels of MDA and FRAP were raised 
significantly in cases as compared to controls (p=0.0001 and p= 
0.0001 respectively). Table 2 shows Pearson correlation between 
variables in subjects with pregnant women. (Table 1, Table2, Fig-
ure1).

Table 1: Clinical parameters of study groups. 

Parameters
Cases (Mean±SD) 

n= 30

Controls (Mean±SD) 

n=30
p-value

MDA 3.39± 0.68 1.92 ± 0.35 P< 0.0001

FRAP 1074.33± 53.46 1276.33± 88.7 P<0.0001

Table 2: Correlation between variables in cases of pregnant women.

MDA (µmol/L) FRAP (µmol/L)

MDA (µmol/L)

Pearson Correlation 1 .423*

Sig. (2-tailed) .020

n 30 30
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FRAP (µmol/L)

Pearson Correlation .423* 1

Sig. (2-tailed) .020

n 30 30

Figure 1: Scatter diagram showing a Correlation between MDA and FRAP.

Discussion 
Due to the elevated metabolic load and increased tissue oxy-

gen requirements, oxidative stress increases throughout a typical 
pregnancy. MDA is a suitable marker for the evaluation of free rad-
ical-induced harm to tissues since it is a stable by-product of free 
radicals created by lipid peroxidation in the body [13]. 

In the investigation, pregnant women and non-pregnant wom-
en had their marker values compared to MDA and FRAP. According 
to this study, the average plasma level of MDA in pregnant women 
is 3.39±0.68 (µmol/L), while in non-pregnant women, the value 
is 1.92±0.35 (µmol/L), value and FRAP 1074.3±53.46 (µmol/L) 
in 1276.3±88.7 (µmol/L), in pregnant women and non-pregnant 
women respectively.

Because they are fragile and fleeting, reactive oxygen species 
can be hard to directly quantify. It has been utilized for indirect 
measurement of their ability to trigger lipid peroxidation. The de-
velopment of a typical pregnancy has been accompanied by a rise in 
lipid peroxidation markers (MDA) [14].

Chamy, et al., 2006 [15] deduced that healthy pregnant women 
have greater lipid peroxidation levels than normal pregnant wom-
en. In response, the body tips antioxidant defense system to restore 
hemostatic balance. Consequently, oxidative equilibrium might en-
dure the entire pregnancy. 

According to [16] the maternal antioxidant system regulates 
placental lipid formation during a healthy pregnancy. ROS serves 
as signal transducers in physiology, but their overproduction can 
lead to a variety of health issues in people. While the body’s own 
mechanisms play a critical part in regulating the amounts of these 
free radicals, the antioxidant levels that serve as a counterweight 
to these oxidative radicals themselves deteriorate. The aim of the 

study was to investigate the difference in levels of MDA within preg-
nant women compared to non-pregnant women.’

Reduced AOA is a sign of an issue with the antioxidant system 
and may be caused by fewer individual antioxidants. In a normal 
pregnancy, we observe a drop in each person’s antioxidant status. 
According to this hypothesis, the lower AOA found in our research 
is due to a fall in the number of specific antioxidants in pregnancy 
(Bainbridge, et al., 2005).

The dynamic equilibrium between different antioxidants is 
what it is. Therefore, even though total antioxidant capacity might 
decrease while individual antioxidant levels increase during preg-
nancy [17].

In our investigation, there was a statistically significant de-
crease in FRAP and a spike in malondialdehyde. 

Conclusion 
In conclusion, it is a proven fact that oxidative stress occurs 

in pregnancy, the results of which can lead to complications such 
as pre-eclampsia or worse miscarriage if left unchecked. MDA is a 
preferred biomarker for oxidative stress. According to SB Patil, et 
al., (2007) with increasing stages of pregnancy, there is increased 
oxidative stress. Though increase OS triggers a reduced antioxidant 
response, FRAP cannot be sufficiently used to diagnose total antiox-
idant capacity it should be accompanied by other well-established 
protocols such as SOD activity and glutathione reduction. More re-
search needs to be conducted along these parameters for them to 
be more useful clinically in the diagnosis. 
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