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Preeclampsia is a hypertensive disorder and is one of the most leading 

causes for maternal and fetal mortality in developing countries. The 

aim of the present study was to determine the relationship of serum 

levels of free fatty acid, non-enzymatic antioxidant (Vit E& Vit C) 

and lipid-peroxidation assessed by levels of malondialdehyde in 

preeclampsia. The study population consisted of 100 pre-eclamptic 

patients and 100 matched healthy pregnant women. Serum levels of 

free fatty acid assessed using commercially available Kit assay 

methods. The amount of malondialdehyde was determined by the 

thiobarbituric acid assay, Vitamin E and Vitamin C by Emer Engel 

and Carl A Burtis Method. Statistical analysis was performed using 

the student t test analysis. Serum levels of malondialdehyde were 

significantly increased in preeclamptic group compared with normal 

pregnant women. Higher level of lipid-peroxidation in serum is a 

marker of oxidative stress which play important role in the 

etiopathaogenesis of preeclampsia in pregnancy.   
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Introduction:-  
Preeclampsia, a pregnancy specific syndrome, is a major cause of maternal and perinatal morbidity and mortality. 

The exact mechanism underlying etiology of preeclampsia remains elusive (Abbasalizadeh et al., 2007; Ghazavi et 

al., 2008; Moslemizadeh et al., 2008; Savvidou et al., 2008). Preeclampsia is associated with chronic immune 

activation and many of these factors have been shown to play a role in mediating endothelial dysfunction during 

pregnancy(5, 6, 7-10). Oxidative stress may mediate endothelial cell dysfunction and contribute to the 

pathophysiology of preeclampsia as there is evidence of increased pro-oxidant activity formation along with 

decreased anti-oxidant protection in preeclampsia. Superoxide dismutase (SOD) levels are decreased and reduced 

SOD activity reported in neutrophils and placentas of preeclamptic women (11). Due to metabolic changes and low 

grade inflammation, pregnancy is a condition of increased susceptibility to oxidative stress [12], [13]. Several 

organs in pregnancy show increased basal oxygen consumption and changes in substrate energy use resulting in 

increased mitochondrial mass and production of reactive oxygen species (ROS) [14]. The placenta is another local 

source of free radicals. It produces nitric oxide (NO), but also, because it’s so rich with free radical producing 

macrophages, it can contribute to the development of oxidative stress [15], [16]. Markers of oxidative stress like 

serum triglycerides, free fatty acids, and malondialdehyde are increased in pre-eclampsia, are positively correlated, 
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and decrease within 48 hours postpartum.[17] A significant elevation of fasting serum triglyceride level was found 

at 10 weeks of gestation in mild and severe pre-eclampsia.[18] Placental ceruloplasmin, a protein with antioxidant 

properties, expression is up-regulated in the pre-eclampsia group vs. patients matched for gestational age.[19] 

Possibly, placental hypoxia associated with pre-eclampsia increases placental ceruloplasmin expression as has been 

noted for macrophages and monocytes.[20] This study aims to assess the lipid profile and ceruloplasmin as markers 

for predicting the development of pre-eclampsia. The results may give an insight into the pathophysiology of 

gestational hypertension and pre-eclampsia. Early markers will further help us in screening those cases that have a 

high probability of developing pre-eclampsia, which is one of the major causes of maternal and fetal mortality. 

Antioxidants are being considered as prophylactic agents in the prevention of preeclampsia & other complication of 

pregnancy. Placental oxidative stress is controlled by the interception destruction or modification of ROS through 

the action of antioxidant system can be divided into two major groups; enzymatic or non-enzymatic. There are 

varieties of non-enzymatic antioxidants including for eg. Glutathione, Vitamin C, Vitamin E, Vitamin A, lycopenes,  

selenium compounds, lipoic acid & ubiquiniones. This study includes the study of Free Fatty acid,  lipid-

peroxidation, superoxide-dismutase & serum Vitamin C & Vitamin E in pre-eclamptic women compared to healthy 

pregnant women (without any complication). 

 

Material and Methods:- 
This study was performed in 100 pregnant women (in their iii

rd
 trimester pregnancy) age groups 20-35 years. All the 

subjects are divided into two groups:- study group & control group. The study was undertaken in the Department of 

Biochemistry and department of gynecology, M.L.N. Medical College. Detailed history was undertaken was 

including age, parity, obstetric history & presence of any risk factor , proper and complete clinical & obstetrical 

examination were done at the time of antenatal visit & also at the time of admission.  

 

Preeclampsia is defined as pregnancy induced hypertension associated with proteinurea >0.3gm/l in a 24 hour urine 

collection or greater than 1gm/l in a random sample after 20 weeks of gestation. 

Parameter: - MDA, SOD, Vitamin E, Vitamin C, Free Fatty acid 

 

Observation Table:- 

S.N. Particulars Study Group Control Group 

1 MDA 3.83±0.33 2.91±0.26 

2 Superoxide-dismutase 1284±154.99 1670.84±230.30 

3 Vitamin E 0.66±0.26 0.92±0.25 

4 Vitamin C 0.49±0.23 0.82±0.41 

5 Free Fatty acid 0.79±0.21 0.48±0.13 

 

Discussion:- 
In the present study we found raised oxidative stress markers Lipid-peroxidation, Fatty acid and decreased 

antioxidants  superoxide dis-mutase vitamin E and vitamin C in maternal serum in preeclampsia patient these 

findings suggest that oxidative stress markers play a significant role in pathophysiology of preeclampsia. 

Cumulative evidences in recent years show that a biochemical imbalance in preeclampsia occurs with an increase of 

oxidative stress and a deficient antioxidant 

 

protection [21, 22, 23]. Uncontrolled peroxidation alters membrane fluidity and permeability, therefore the lipid 

peroxides and their secondary metabolites, such as malondialdehyde (MDA, a good indicator of oxidant forces 

formed at a primary site), are then transported through the circulation by lipoproteins, causing damage at distant 

tissues. In the preeclamptic pregnancy, the oxidant/antioxidant balance of normal pregnancy is skewed to favor 

oxidants at the expense of antioxidants. Antioxidant defense systems include the chain-breaking antioxidants, such 

as vitamin C and vitamin E, and the antioxidant enzymes. Lipid-phase chainbreaking antioxidants, the most 

important of which is probably vitamin E [24],Similarly, Villa et al. found that total FFA and individual FFAs 

(arachidonic, linoleic, oleic and palmitic acids) were considerably higher in women with preeclampsia than in 

normotensive pregnant women; he also found no relationship between total FFA concentration and insulin 

sensitivity.[
25]

 This was so in spite of the fact that preeclampsia is characterized by increased insulin resistance and 

increased adrenergic activity which was associated with increased lipolytic activity, which could underlie the 

increased circulating levels of FFA in pre-eclamptic women.
[25]

, 
[26]

, 
[27]

 It is unknown which single FFA is attributed 

to the cause of preeclampsia but assessment of total serum FFAs in this study may serve as a proxy measure for the 
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disturbed metabolism seen in preeclamptic women. Thus, in cases with severe preeclampsia the increased levels of 

serum FFAs may represent a predisposing factor.  

 

Conclusion:- 
Increased FFA in maternal serum and high levels of oxidative damage in placental mitochondria may be involved in 

the pathogenesis of preeclampsia. Increased FFA in serum and 

decreased activity of antioxidant enzyme in placenta may contribute to oxidative damage levels in placental 

mitochondria in women with PE. 
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