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ABSTRACT: Hypertension in pregnancy is a leading cause of both maternal and fetal mortality and morbidity.
Preeclampsia is characterised by hypertension and proteinuria. Lipid peroxidation is an important factor in the
pathophysiology of Preeclampsia. The present study was undertaken to determine Serum Malondialdehyde (MDA)
levels , a product of lipid peroxidation , in clinically diagnosed Preeclamptic women(n=30) and the values were
compared with that of Normotensive pregnant women (n=30) aged between 18-30yrs. All of them were in their
third trimester and were primigravida. Serum MDA was estimated by TBARS (thiobarbituric acid reactive
substances) method. We observed that Serum MDA levels were significantly increased in Preeclamptic women (p
<0.000) as compared to that of Normotensive pregnant women . Increased levels of lipid peroxiation product -
MDA may contribute to the pathophysiology of Preeclampsia.
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INTRODUCTION

Preeclampsia is a multisystem disorder characterised by hypertension to the extent of 140/90 mm of Hg or more ,
proteinuria ( >300mg/day) and edema induced by pregnancy after twentieth week (Pradnya Phalak et al, 2013). In
India, the incidence of Preeclampsia is reported to be 8-10% of the pregnancies ( Dhananjaya BS et al, 2012). It
contributes significantly to maternal and fetal morbidity and mortality. Recent studies have suggested the role of
oxidative stress and altered endothelial cell function in Preeclampsia. In health, oxidation by free radicals and
neutralisation by antioxidants remain in balance. When the reactive oxygen species (ROS) are in abundance,
oxidative stress occurs which is thought to be the causative factor in Pregnancy Induced Hypertension (PIH) (
Dhananjay V Bhale et al , 2013). Oxidative stress describes the damage that occurs when reactive oxygen species
(ROS) overwhelm the antioxidant defences of the host. Oxidative stress may play an important role in the
pathogenesis of Preeclampsia and may be a final common pathway leading to tissue damage (Agarwal A et al, 2005).
Malondialdehyde, is an aldehyde considered to be the terminal compound and the most important marker for
monitoring lipid peroxidation and oxidative damage induced by reactive oxygen species (ROS) which is strongly
associated with the development of severe disease. It is also considered as thiobarbituric reactive substance (TBARS)
(Taylor RN et al 1998, Subdhi AW et al 2001).

MATERIALS AND METHODS

Thirty cases of Preeclampsia and thirty Normotensive Pregnant women attending antenatal clinic at Narayana
General Hospital Nellore were enrolled for the study after taking informed consent. Both cases and controls were
primigravida, between 18 — 30 yrs of age and were in their third trimester.

Inclusion criteria: Women with Preeclampsia diagnosed based on definition of American College of Obstetricians
and Gynecologists (ACOG)s : 1) Systolic Blood Pressure greater than 140 mm of Hg or rise of at least 30 mm of Hg
or 2) Diastolic Blood Pressure greater than 90 mm of Hg or rise of at least 15 mm of Hg ( manifested on two
occasions at least 6 hrs apart) and 3) Proteinuria of 300 mg or greater in 24 hrs urine collection or protein
concentration of 1 gm/litre ( on two occasions at least 6 hrs apart) ( Patil Sadanand B et al 2012). Subjects with
normal pregnancy were normotensive and had no proteinuria.
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Exclusion criteria: Illness like anemia, diabetes mellitus, essential hypertension, renal insufficiency,
cardiovascular disease which by themselves are known to alter free radical status were excluded from study. Blood
samples were collected, the serum was separated and analysed for Malondialdehyde (MDA), a lipid peroxidation
product, by Thiobarbituric acid reactive substances (TBARS) method.

Statistical analysis: Data was analysed using statistical software SPSS version 20. Values are expressed as mean +
SEM. Comparison of values between cases and controls was done using Student’s t test. A p value of less than 0.05
was considered statistically significant.

Table 1: Comparison of Serum MDA levels in Preeclampsia and Normotensive Pregnant Women

Preeclamptic Normal Pregnant
Parameter Women (n=30) Women (n=30) P value
Mean + SEM Mean + SEM
MDA (nmol/ml) 244+ 2.38 7.9 +0.28 0.000*

* p values < 0.05 statistically significant. n =number of subjects

RESULTS AND DISCUSSION

Preeclampsia can have significant impact on health of both mother and fetus. In present study, we observed that
serum MDA levels were significantly increased in preeclamptic women as compared to that of normotensive
pregnant women (p value < 0.000). Similar observations were noted by others (Kashinakunti SV et al, 2010, Sheena
PS et al, 2010, Shikha Saxena et al, 2014). In contrast to our study, few studies have reported that there are no
evidences of increased lipid peroxidaiton in preeclampsia (Bowen RS et al 2001, Raijmaker MT et al 2004)

Despite considerable research , the cause of Preeclampsia remains unclear. The key event resulting in the diverse
clinical manifestations of preeclampsia is maternal endothelial cell dysfunction (Ullas kamath et al 2011). It has been
suggested that free radicals are likely promoters of this maternal endothelial cell dysfunction. (Palan PR et al 2001).
One of the important consequences of free radical formation is lipid peroxidation which is reaction of oxidative
deterioration of polyunsaturated fatty acids involving direct reaction of oxygen and lipid to form lipid peroxides.
Lipid peroxidation is particularly damaging because it proceeds as self perpetuating chain reaction (Phalak P et al
2013).

In view of its potentially destructive character, uncontrolled lipid peroxidation has been suggested as an etiological
factor in Preeclampsia. Lipid peroxidation products are the candidate factors that may mediate disturbance of the
maternal vascular endothelium. These products may inhibit prostacyclin synthesis and stimulate smooth muscle
contraction resulting in wide spread vasospasm, a prominent feature of Preeclampsia (Anjum Sayyed et al 2013)

CONCLUSION

We conclude that Preeclampsia is associated with free radical generation. Thus estimation of MDA may have a
predictive role in the assessment of the extent of endothelial damage in Preeclampsia and may help in preventing or
foreseeing complications in Preeclampsia. As oxidative stress can provoke endothelial cell dysfunction, pregnant
and preeclamptic women should be supplemented with antioxidants to prevent overwhelming effect of oxidative
stress.
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