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Abstract: Pregnancy is associated with increased oxidative stress, and exaggeration of oxidative damage is considered 

responsible factor in pregnancy complications such as preeclampsia. There is, however, only little information regarding 

the longitudinal change of oxidative stress during   pregnancy, so the main objectives of the study to find out the status of 

lipid peroxidation product (MDA) & antioxidants enzymes (like GPx and SOD) in pregnant vs. non- pregnant women.A 

cross sectional hospital based study, comprised of 30 normal pregnant women (third trimester) as cases and 30 healthy 

non pregnant women as controls. Malondialdehyde (MDA) and enzymatic antioxidant Glutathione peroxidase (GPx), 

Superoxide dismutase (SOD) levels were determined by using spectrophotometric methods. MDA and GPx levels were 

found to be highly significant (p value <0.001) higher in cases than controls. SOD was also found significantly (p value 

<0.01) higher when compared to controls. In normal pregnancies, there is an increase in free radical production and lipid 

peroxidation towards the end of pregnancy when compared with non-pregnant women. In a parallel fashion, total 

antioxidant capacity gradually increases during pregnancy, leading to oxidative balance maintained throughout 

pregnancy. 
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INTRODUCTION 

Pregnancy refers to the fertilization and 

development of one or more offspring, known as a fetus 

or embryo, in a woman's uterus [1]. Pregnancy is a 

stressful condition associated with many physiological 

and metabolic alterations in functions to a considerable 

extent [2]. Normal pregnancy is associated with high 

metabolic demand and higher requirement for tissue 

oxygen resulting in increased oxidative stress and 

antioxidant defenses [3]. There is a complex interaction 

of the prooxidants and antioxidants that results in the 

maintenance of intracellular homeostasis. A state of 

oxidative stress is initiated due to the imbalance 

between the prooxidants and antioxidants [4].  

Oxidative stress (OS) has found to affect multiple 

physiological processes, from oocyte maturation to 

fertilization, embryo development and pregnancy. OS 

plays a role during pregnancy and normal parturition 

and in initiation of pre-term labor [5]. Relentless 

formation of free radicals with the absence of proper 

antioxidant balance causes pathological changes in cells 

and tissue of female reproductive tract affecting 

functions like oocyte maturation, ovarian 

steroidogenesis, ovulation, implantation, and formation 

of fluid filled cavity, blastocyst, luteolysis, and luteal 

maintenance in pregnancy [6]. 

 

Aerobic metabolism is found to be associated 

with the generation of free radicals. Generation of free 

radicals is a normal physiological process. They act on 

lipids causing lipid peroxidation [7]. There are two 

major types of free radical species— Reactive oxygen 

species (ROS) and reactive nitrogen species (NOS). In a 

healthy person, ROS and antioxidants remain in 

balance. Disruption in this balance, towards an 

overabundance of ROS causes OS. In most cases, OS 

appears to be a result of increased generation of ROS, 

rather than a depletion of antioxidants [6]. Pregnancy, 

mostly because of the mitochondria-rich placenta, is a 

condition favouring oxidative stress [8]. Many 

complications in pregnancy and birth defects have 

found to be related to the oxidative stress, free radical 

damage. Cells have developed a wide range of 

antioxidants systems in order to limit the production of 

ROS, inactivate them and to repair the cell damage. 

Antioxidants play an essential role in the development 

and growth of the fetus, maintenance of a healthy 

pregnancy - and even before pregnancy, in fertility and 

conception [9]. 

 

Therefore, pregnancy is confronted with 

aggressive episodes of progressive and periodic changes 
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in metabolic and physiological profile. Pregnancy while 

not a disease often accompanied by a high-energy 

demand of many bodily functions and an increased 

oxygen requirement. This triggered aerobic 

environment should primarily be responsible for raised 

oxidative stress in pregnancy. 

 

METHODOLOGY 
A cross sectional hospital based study, was 

carried out in the Department of Biochemistry, G. R. 

Medical College over a period of 6 months from 1st 

July 2011 to 31st December 2011. The study comprised 

of 30 healthy non pregnant women as controls and 30 

normal pregnant women (third trimester) as subjects. 

The subjects and controls were in the range of 20 – 35 

years. The sample size was calculated using the 

appropriate formula Z2 PQ/d2 where P & Q were taken 

as 0.5 to get the maximum sample size with 80% 

confidence interval with 10 per margin of error. The 

data was entered in MS Excel and analyzed using SPSS 

software. Standard statistical techniques were applied 

according to suitability of data. Significance of 

differences in various parameters between the two 

groups was analyzed for significance using the student’s 

t-test. 

 

Inclusion criteria  

All the pregnant women, aged, 20 to 35 years, 

(irrespective of parity), who were in their third trimester 

were included- Pregnancies without any significant 

medical & obstetrical complications and pregnancies 

with single live fetus cases who are neither in 

spontaneous nor induced labor. 

 

Exclusion criteria 

To omit the cases from subject group, Teenage 

pregnancy or elderly primigravida, multiple 

pregnancies, Pregnancies with PIH, GDM Pregnancies 

with other medical disorders like renal disease, cardiac 

disease, anemia, jaundice etc. 

 

Selection criteria for control group 

All the non-pregnant women in their 

reproductive age group those without any significant 

medical complications. Blood samples of pregnant 

women were collected from antenatal ward of Kamla 

Raja Hospital, Obstetrics & Gynecology department of 

G.R. Medical College Gwalior (M.P.). 

 

Blood samples were analyzed for following 

parameters 

 Product of lipid peroxidation i.e. 

Malondialdehyde (MDA) by the method of  

Jean CD et al. [10] 

 Glutathione peroxidase (GPx) by the method 

of Hafeman D.G. et al.  [11] 

 Superoxide dismutase  (SOD) by the method 

of Mishra H. P. and Fridovich I [12] 

RESULTS AND DISCUSSION 
In our study the oxidative status during 

pregnancy was evaluated by analyzing pro-oxidant and 

antioxidant in blood. The RBCs were selected for the 

estimation of these enzymes because they are easily 

accessible. They are rich in thiol functions and are 

potentially involved in attack from and protection 

against free radicals [13]. Lipid peroxides i.e. PMDA is 

used as a marker for pro-oxidant while glutathione 

peroxidase and superoxide dismutase as antioxidants. In 

normal pregnancies it has been observed that there is an 

increase in free radical production and lipoperoxidation 

towards the end of pregnancy when compared with non-

pregnant women. Total antioxidant capacity gradually 

increases during pregnancy that leads to oxidative 

balance maintained throughout pregnancy [14]. 

 

This study shows that physiological state of 

pregnancy causes an increase in the amount of lipid 

peroxidation products in the blood. Arikan et al. [15] 

had reported the significant increase in the level of 

thiobarbituric acid during normal pregnancy. Lipid 

peroxides are formed when lipids interact with oxygen 

radicals. The human placenta produces lipid peroxides 

that are secreted mainly to the maternal side of the 

placenta [16] and markers of increased lipid 

peroxidation are observed during normal pregnancy 

[17]. 

 

In the present study, the plasma concentration 

of malondialdehyde (MDA) was found to be higher in 

pregnancy state than in non-pregnant state, and the 

concentration increases with progressing gestational 

age. This is in agreement with study by Patil et al. [18]. 

This could be due to increased generation of ROS 

because of increased oxygen demand during pregnancy 

[19]. MDA, a product of lipid peroxidation induced by 

ROS, is well correlated with the degree of lipid 

peroxidation [20, 21]. Our results revealed a highly 

significant (p <0.001) increase in MDA content in 

pregnant women as comparison to non – pregnant 

women (As shown in Table 1) 

 

In our study the erythrocyte antioxidant 

enzyme i.e. superoxide dismutase (SOD) (p<0.01) and 

glutathione peroxidase (GPx) (p<.001) activities have 

been increased significantly in normal pregnant women 

(as shown in table 1). SOD is the important antioxidant 

enzyme having an antitoxic effect against super oxide 

anion. The over expression of SOD might be an 

adaptive response and it results in increased dismutation 

of superoxide to hydrogen peroxide. GPX, an oxidative 

stress inducible enzyme plays a significant role in the 

peroxyl scavenging mechanism and in maintaining 

functional integration of the cell membranes [22]. The 

rise in the activity of GPX could be due to its induction 

to counter the effect of increased oxidative stress. 
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Table 1: Showing status of MDA, GPx and SOD in case and control group 

Sl. No. Variable 

Mean ± SD Confidence interval 

t-Statistic p-value Case 

(N=30) 

Control 

(N=30) 
Lower upper 

1 Status of MDA (nmol/ml) 6.76± 3.25 2.77± 0.23 2.80 5.18 6.71 
0.000 

 

2 
Status of GPx (Enzymes 

Units/mg% of Hb) 
13.41±5.03 8.14  ± 2.80 3.18 7.38 5.02 0.000 

3 
Status of SOD (Enzymes 

unites/mg protein/ml) 
15.86±6.09 11.73± 3.97 1.47 6.79 3.12 0.003 

 

Several studies have indicated that the 

antioxidative defense system is modified during 

pregnancy. Wisdom et al. [23] had shown that the 

activity of the superoxide dismutase (SOD), is reduced 

in the blood of pregnant women. In addition, Walsh and 

Wang [24] reported a deficiency of glutathione 

peroxidase (GPx) during pregnancy. GPx is an 

important antioxidant enzyme present in virtually all 

tissues limiting the generation of lipid peroxides and 

utilizing glutathione as its cofactor to convert lipid 

peroxides into relatively harmless hydroxylated fatty 

acids, water and glutathione disulfide [25]. 

 

 Xihua Chen et al. [26] demonstrated that 

normal pregnancy is associated with increased GPx 

activity and insulin resistance. There are ethnic 

differences in antioxidant response and dietary fat 

intake. Their findings suggested a potential link among 

antioxidant defenses, insulin resistance and dietary 

intake of fat.  

 

The presence of micronutrients in diet is 

required to maintain the activity of antioxidant enzymes 

in erythrocytes like SOD activity is dependent on 

copper [27, 28]. Natural endogenous antioxidant 

enzymes activity is enhanced significantly in response 

to oxidative stress, to maintain the state of equilibrium 

in favour of antioxidant defence. A regular check of 

antioxidant enzymes can prevent maternal and early 

foetal damage.  

 

Increased knowledge regarding the importance 

of the antioxidants and mechanism in maintaining 

successful pregnancy and determining both the long and 

short term health of both mother and baby are essential 

in order to make a key focus for future health strategies 

in improving pregnancy outcomes. It is particularly 

important in relation to pre-eclampsia and fetal growth 

restriction, where oxidative stress is an important 

component to etiology of these conditions [29].  

 

Though pregnancy is culmination of maths of 

anticipation and expectation associated with excitement 

and apprehension in every woman’s life, its outcome 

may cover entire spectrum from glorious fulfillment to 

catastrophic loss both for mother and fetus. 

 

 

 

CONCLUSION 

 Our study showed that during normal 

pregnancy lipoperoxidation is increased when compared 

with healthy, non-pregnant women. As total antioxidant 

capacity (enzymatic and non-enzymatic) increased, a 

compensatory balance of the injury/defense ratio was 

maintained. Therefore, oxidative equilibrium persists 

throughout pregnancy. Implications of maternal 

systemic oxidative stress in normal pregnancy and in 

pregnancy complicated by preeclampsia like disorders. 

Supplementation of micronutrient and vitamins is 

advisable to maintain the functional activity of 

antioxidant enzyme and to prevent oxidative stress in 

cell and its complications. 
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