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Abstract 
 

Uneventful pregnancy is a condition with changes in metabolism and physiological profile. 
Altered metabolic and hormonal status of the body in pregnancy may predispose to oxida-
tive stress. Changing demand of the pregnant women for different nutrients like vitamins 
may counteract the damage done by such oxidative stress. The present study was aimed at 
evaluating the level of oxidative stress and level of antioxidant water-soluble vitamin C. 
Hence malondialdehyde (MDA) and plasma antioxidant vitamin C were estimated spectro-
photometrically in blood of 60 primigravida and in 20 age matched controls. Increasing lev-
els of MDA, a end product of lipid peroxidation with advancement of gestational age to-
gether with decline in plasma vitamin C level in pregnant women as compared to nonpreg-
nant control women revealed that pregnancy poses a body to excessive oxidative stress and 
ascorbic acid defense system may be helpful in combating the deleterious effects of oxidative 
stress if sufficient vitamin C is present in the plasma. 
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Introduction 
 
Normal pregnancy induces profound changes in maternal 
anatomy and physiology that involve metabolic processes 
to support foetal growth and development. Major altera-
tions in maternal hemodynamics include increased plasma 
volume, cardiac output and resting pulse rate as well as 
decrease systemic vascular resistance. Fuel metabolism is 
also altered to ensure a readily available supply of sub-
strate for placenta and fetus. Metabolic adaptations of 
pregnancy tend to provide weight gain, increased fat de-
position in the trunk as well as in thighs, insulin resis-
tance, hemodilution and hyperlipidimia [1].  
 
Process of oxidative conversion of unsaturated fatty acids 
to primary products known as lipid hydro peroxides and 
variety of secondary metabolism is referred as free radical 
process of lipid peroxidation. In healthy body Reactive 
Oxygen Species (ROS) and antioxidants remain in bal-
ance. When balance is disrupted towards an overabun-
dance of ROS, oxidative stress occurs. In mammals ROS 
are essential factors of cell replication, differentiation and 
growth during gestation. In women ROS play a role in 
remodeling of uterine tissue, implantation of embryo, set-
tlement of villi and development of blood vessels that are 
the characteristics of gestation [2]. 
It has been seen that oxidative stress play important role 
during pregnancy, normal parturition and in initiation of 

preterm labour. Effects of oxidative stress are seen in pa-
thophysiology of preeclampsia, hydatidiform mole, free 
radical induced birth defects and other situations such as 
abortions [3]. 
 
Therefore in this study product of lipid peroxidation ma-
londialdehyde and antioxidant vitamin C was assessed in 
normal pregnancy to reveal the extent of antioxidant de-
fense offered by vitamin C and evaluate the response 
whether the oxidative stress occurs in this physiological 
condition  like pregnancy. 
 
Materials and Methods 
 
The present study was done in a rural based medical col-
lege M.G.I.M.S Sevagram. The study was approved by 
the institutional Ethical committee. 60 primigrvida attend-
ing Obstetrics and Gynecology OPD, were selected as 
cases. They were grouped as per age of gestation. Twenty 
each in I, II and III trimester. All subjects were vegetari-
ans, not taking any drug, which could influence antioxi-
dant levels ,with age more than 18yrs and blood pressure 
range within normal limits (Systolic blood pressure <140 
mm Hg and diastolic blood pressure <90 mm Hg ). The 
subjects in whom date of last menstrual period not certain 
as well as with multiple pregnancies and with previous 
history of hypertension and diabetes were excluded.  
Twenty age-matched healthy control were included in this 



 

 

  

study. Informed consent was obtained from each patient 
before removal of blood sample. 

 
Method  
 
End product of lipid peroxidation MDA was measured by 
an assay, which utilizes Thiobarbituric acid TBA and was 
based on acid, catalyzed decomposition of lipid hydro 
peroxide to malondialdehyde (MDA) which reacts with 
thiobarbituric acid to form a chromogen, monitored 
sphectrophotometricaly at 530nm. MDA value was ex-
pressed as TBARS [4]. 
 
Vitamin C was determined by a simple colorimetric me-
thod for ascorbic acid using acid phosphotungstate.  Sta-
tistical analysis was carried out using unpaired student t 
test by software STATA 
 
Results 
 
Plasma TBARS (MDA) levels were high during all three 
trimesters and all values were statistically significant 
(p<0.001) when compared with control group. Levels 
increased with progress of gestation from I to II, and then 
to III trimester in primigravida. Progressive decrease in 
Vitamin C levels was seen from I to III trimester and it 
was statistically significant (p<0.001) when compared to 
control group (Table I). 
 
In the present study, a weak negative correlation between 
MDA and vitamin C but significant at (t = 0.05) was 
found. 
 
Table 1. Levels of MDA (nmol/ml) and vitamin C (mg/dl) 
in different study  
 

 
Group 

 
MDA+SD 
(nmol/ml) 

 
Vitamin C +SD 

(mg/dl) 
 

 

Control (20)** 

 

0.703+0.162 

 

0.804+0.251 

I Trimester(20)** 0.984+0.181* 0.606+0.160* 

II Trimester(20)** 1.094+0.301* 0.573+0.133* 

III Trimester(20)** 1.187+0.375* 0.546+0.098* 

‘*’Values significantly different from control. (P value < 
0.001) 
**Number within parenthesis denotes the number of cases. 
 
Discussion 
 

Oxidative stress is a state of imbalance between genera-
tion of reactive oxygen species (ROS) and the level of 
antioxidant defense system [5]. After conception the cor-
pus luteum, placenta and developing embryo release hor-
mones and growth factors and other substances into the 
maternal circulation that brings about different changes. 
Increased availability of substrates and precursors for fe-
toplacental metabolism and hormone production is medi-
ated by increase in dietary intake as well as endocrine 
changes that increase the availability of glucose and low 
density lipoprotein (LDL) cholesterol [6]. Maternal early 
gestation can be viewed as anabolic state in the mother 
with an increase in maternal fat stores and small increase 
in insulin sensitivity .In contrast, late gestation is better 
characterized as catabolic state with decrease insulin sen-
sitivity (increase insulin resistance). An increase in insu-
lin resistance results in increase in maternal glucose and 
free fatty acid concentration, allow for greater substrate 
availability for fetal growth[7]. Thus pregnancy is a 
stressful condition in which many physiological and me-
tabolic functions are altered to a considerable extent.  
 
Markers of lipid peroxidation (MDA) have been observed 
to be increased during the progression of normal preg-
nancy as observed by Toescu V et al [8], Upaydhyaya [9], 
Patil et al [10]. Consistent with these previous reports an 
increase in MDA levels in pregnant women as compared 
to control nonpregnant women were observed in our 
study.  Increase lipids levels in pregnancy may increase 
susceptibility of polyunsaturated fatty acids (PUFA) to 
peroxidation damage presumably by the free radicals that 
may lead to increased production of MDA. Lipid peroxi-
dation is also induced in placenta. Lipid peroxides origi-
nating from both the trophoblast and villous core com-
partment are secreted into the maternal effluent possibly 
adding to levels in the maternal blood as additional per-
oxidation cascades are initiated As placenta is rich in mi-
tochondria it favors oxidative stress during pregnancy 
[11].   
 
Our study is in agreement with the study by Rao, which 
showed a statistically significant decrease in levels of vi-
tamin C in normally pregnant women when compared 
with control [12]. According to study by Roes in uncom-
plicated pregnancy, concentration of vitamin C decreased 
during pregnancy. Hence in normal pregnancy there 
seems a balance between antioxidant and oxidant concen-
tration despite modest oxidative stress [13]. 
 
Reduced ascorbic acid as a water-soluble antioxidant was 
reported to function as the first line antioxidant defense 
against free radicals present primarily in plasma. It may 
be possible that ascorbic acid was consumed as a defense 
against oxidative stress. When the capacity of ascorbic 
acid is exceeded, free radicals can diffuse the cell mem-
brane initiating lipid peroxidation [14,15]. 



  

Thus increased levels of lipid peroxidation product MDA 
and decreased levels of ascorbic acid indicate oxidative 
stress in normal primigravida cases. There was rise in 
oxidative stress with progression of gestation of preg-
nancy. 
 
References 
 
1. Gunderson P. Nutrition during pregnancy of physically 

active women . Clinical obstetrics & gynecology 2003 ; 
46 (2) : 390-409 

2. Aurousseau B, Dominique G, Durand D. Gestation 
linked radical ROS fluxes and vitamins and trace ele-
ment deficiencies in the rudiment . Reprod Nutr Dev 
2006; 46: 601-620 

3. Agrawal A, Gupta, Sharma RK. Role of oxidative 
stress in female reproduction . Reproductive biology 
and endocrinology 2005; 3: 28 

4. Satoh K: Serum lipid peroxide in cerebrovascular dis-
orders determined by new colorimetric method. Clin 
Chem Acta 1978; 90 : 37-43 

5. Karthikeyan J and Rani P. Enzymatic and nonenzy-
matic antioxidants in selected piper Species. Ind J Exp 
Biol 2003; 41: 130-140 

6. WeissqerberTL, Wolfe LA. Physiological adaptation in 
early pregnancy: Adaptation to balance maternal –fetal 
demands. Appl Physiol Nutr Metab 2006; 31 (1): 1-11  

7. Lain KY, Catalano PM. Metabolic changes in preg-
nancy. Clin obstet Gynecol 2007; 50 (4): 938-948. 

8.     Toescu V, Nuttall, Martin U, Kendall MJ, Dunne F: 
Oxidative stress and normal pregnancy. Clinical Endo-
crinology  2002; 57(5): 609-613 

9. Upadhyaya C, Mishra S, Singh PP, Sharma P. Antioxi-
dant status and peroxidative stress in mother and new-
born –A pilot study. Indian  J  Clin Biochem 2005; 20 
(1):  30-34 

10. Patil SB, Kodiwadmath MV, Kodliwadmath SM: 
Study of oxidative stress and enzymatic antioxi-
dants in normal pregnancy. Indian J Clin Biochem 
2007; 22(1): 135-137. 

11. Ciragil P, Kurutus EB, Gul M, Kilinc M, Aral M, 
Guven A: The effects of oxidative stress in urinary 
tract infections during pregnancy. Mediators In-
flamm 2005; (5): 309-311. 

12. Rao GM, Sumita P, Roshani M, Ashtagimatt MN 
2005.Plasma antioxidant vitamins and lipid peroxi-
dation products in pregnancy induced hyperten-
sion.Clinical Biochemistry 2005; 20 (1): 198-200  

13. Roes EM, Hendriks JCM, Raijmakers MTM, Theu-
nissen RPM, Groenen P, Peters WHM et al. A lon-
gitudinal study of antioxidants status during un-
complicated and hypertensive pregnancies.Acta 
Obstetrecia et Gynecologica Scandinavica 2006 ; 85 
(2): 148-155 

14. Mohanty S, Sahu PK, Mandal MK, Mahapatra PC, 
Panda A. Evaluation of oxidative stress in preg-
nancy induced hypertension. Indian J Clin Biochem 
2006; 21 (1) : 101-105  

15. Niki E, Yamamoto Y, Komuro E,Sato K. Mem-
brane damage to lipid .Am J Clin Nutr 1991 (53) : 
201-205. 

 
Correspondence:  
 
Ramji Singh 
Department of Physiology 
MGIMS Sevagram 
Wardha 442102 
India 
 
 

 
 


	Materials and Methods 

