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Summary: Twenty five preeclamptic, 25 normotensive pregnant and 25 healthy nonpregnant women \\ere 

analysed with rega•·d to serum lipid profile, rnalonaldehyde (MDA) , supe1·oxide dismutase (SOD) and 

vitamin E. In preeclampsia significant increase in prooxidant (MDA ) was observed as compared to con

trols. MDA showed a significant co.-relation to the level of blood pressure. Serum cholesterol and tri glyc

erides were increased in normotensive pregnant and inc1·eased still higher in p•·eeclampsia, but, no sig

nificant con·clation could be found between MDA and cholesterol levels. A significant fall in antioxidants 

(SOD and vitamin E) was noted in preeclampsia as compared to cont•·ol. Therefore, an increased lipid 

peroxidation and lowered antioxidant status may be involved in the pathogenesis of preeclampsia. 

Introduction 

Current concepts of preeclampsia have been focused on 

dysfuncti on of maternal vascular endothelium as the cen

tral pathogeneti c factor of the di sease (Hubel et al, 1989). 

Since hyper! i pidaemi a and in creased I i pid perox idati on 

�h�a�n�~� been reported in preeclampsia. in volvement of free 

radicals in preeclampsia may be associated w ith endothe

li al dysfuncti oning (Hubel et al , 1989; Poter and Neste!, 

1979; Novak et al , 1989). This metaboli c effect of lipid 

peroxid es may imbalance the prostacyclin and 

thromboxane producti on which could account for the blood 

pressure and coagulation changes in the di sease. Amongst 

,·ari ous anti ox idants, v itamin E the most potent antiox i

dant. may scavenge these free radicals and help in pro

tection of the endothelial membrane in preeclampsia 

(Ehrcnkranz, 1980 ). The present project is therefore 

aimed at evaluating the lipid pro fil e, extent of lipid 

perox id ati on and antiox idant status in preeclampsia. 

Methods 

Seventy fi ve Indi an women in the age group 18 to 48 

years, consistin g of 25 healthy nonpregnant. 25 normo

�t�e �n �~ �i �v�e� pregnant and 25 preeclamptics attending/ admit

ted in Obstetri cs Ward of Postgraduate Institute of M edi

cal Sciences. Rohtak (India) were selected for the study. 

In formed consent was obtained from these subjects and 

the study was approved by the ethi cal committee of the 

In stitute. These subj ects were screened for diabetes 

mell itus, renal di sease, primary hypertension and if present 

were excluded fro m the study. Di etary hi story was taken 

to rule out any di etary defi ciency of v itamin E in these 

patients. Study samples were taken from these pati ents 
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before start ing any hypertensive medicati on by venepunc

ture under asepti c conditi ons. T he samples were as<,ayed 

f or malonaldehyde (MDA ). (thi obarbituric acid reaction 

by Placer et al, 1960), superoxide di smutase (SOD) (by 

Mi sra and Fridov ic h 1972), vitamin E by 

spectroflu orometri c method (Duggan. 1950) and �~�e�r�u�m� 

total cholesterol and tri g lycerid e were �e�~�t�i�m�a �t �e �d� 

enzymaticall y. 

T he �r �e�~ �u�l�t �s� were stati sticall y analysed usin g student's t

test and regression analysis was carri ed out. 

Results 

Li pid peroxidati on was enhanced in preeclamptic \\omen 

as judged by elevated levels of M DA as compared to 

control (p<O.OO I ), (Table I ). A signif icant corrc lation �w�a�~� 

noted between the levels ofMD A and mean arteri al blood 

pressure in case of preeclamptic group (p<O.OOI . r = 

1.386). However. there was no signi f icant correlation be

t ween cholesterol and mean arteri al bl ood pressure ( p = 

N.S .. r = I .49x I 0 2) . A lso, no correlation coul d be found 

between M DA and serum total cho lestero l (p>O. I . 

r= 0.9x I 0 "). Serum cholesterol and trig lyceride lc\ �e �l �~� 

were signifi cantly raised in preeclampti c women though 

modest elevati on was also observed in normotensive 

women (Table I ). Superoxide �d �i�s �m �u�t�a�~�e� acti\ i t) was �~�i �g�

nif icantl y lowered in preeclamptic women compared to 

contro ls (p<O.OOI ). T he levels of vitamin E were �m�e�a �~� 

ured in the 3 groups to �a�~�s�e�s�s� the non-entymic antioxi 

dant status. A hi ghly signifi cant fall in vitamn E lc\ el;, 

was seen in preeclampti c women as compared to the 

two control groups (p<O.OO I ). The\ itamin E/ chole'> terol 

rati o showed a signif icant fa ll in preeclampsia compared 
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Table I. 
Serum lipid p.-ofile, MDA, SOD and Vitamin E levels in various groups (mean ± SE) 

Variables 

MDA (nmol/ml ) 

Cholesterol 

(mmoi/L) 

Trig lyceride (giL) 

SOD (E.U.) 

Vitamin E (umoi/L) 

Vi tamin E/cholesterol 

ratio (S.E.) 

Nonpregnant 

(n=25) 

1.04 ± 0.02 

7.8 ± 0. 18 

0.95 ± 0.09 

256.0 ± 6.95 

25.75 ± 0.89 

:uo (0.59) 

Normotensive Preeclamptic 

pregnant 

(n=25) (n=25) 

1.68 ± 0.12 2.806 ± 0. 18 

8.9 ±0.8 1 10.5 ± 0.94 

1.59 ± 0.03 2.66 ± 0. 15 

184.7 ± 6.1 2 173.0 ± 2.96 

23.63 ± 0.97 I 0.63 ± 0.87 

2.60 (0.12) 1.0 (0. 1) 

Diffe rence in all values are signific ant at all levels (p<O.OO I ) 

to that in control (p<0.00 1 ). B ut, no signifi cant correla

tion could be found between vitamin E and cholesterol 

(p>O.O I, r= 0.000728). 

An increase in MDA levels and a fall in vitamin E levels 
\\a;, obscncd in preeclampti c women (Table I ). No sig

nificant correlation coul d, however. be obser\'cd between 

;...1DA and' itamin E levels (p>O. I , r= 0.0033). 

Discussion 

.':lerum lip ids have been reported to be increased in preg

nanq and still higher levels are reported in preeclampsia 

b) Hubcl ct al ( 1989). T he hyperlipid aemi a has been at

tributed to the endocrinal response in these conditions. In 

the present study. we have observed higher lipid levels in 

preeclampsia as compared to normotensive pregnant 

\\Omen. T hi s increased li pid level may increase the sus

ceptibi l ity of polyunsaturated fatty acids to peroxidati ve 

damage presumably by the free radi cals (Rolando, 1980) 

that may lead to the fo rmati on ofmalonaldehyde (MD A). 

Sn era! in vcsti gators have reported i ncrcascd MD A or 

other products of li pid peroxidati on in preeclampsia (Poter 

and Neste! 1979: Novak et al, 1989; Tsukatani , 1983). In 

the prL'scnt study. l ip id peroxidati on product (MD A) was 

,ignificantl y increased in preeclampsia as compared to 

control group. Nevertheless, the hyperlipid aemia may con

tribute to increased lipid pcrox idati on, the precise mecha

nism by w hi ch the ox id ant st ress is in c reased in 

preeclampsia remains to be establi shed. 

There arc conflic ti ng evidences as to the status of vit a-
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min E in pregnancy and preeclampsia (Tsukatani , 1983; 

Uotil a et a!, 1993). It had been observed by Tsukatani 

( 1983) that serum vitamin E levels increase w ith advance

ment of pregnancy, but, the concentrati on of vitamin E is 

lower in preeclampsia than in normal pregnancy. In con

trast. Uotil a et al ( 1993) have reported an increase in 

\' itamin E levels in preeclampsia that may be att ributed to 

compensatory increase in response to in creased pcro\

ide load. L owered levels of vitamin E in nonnotensi \ c 
pregnant as compared to nonpregnant and marked de

crease in preeclamptic women as compared to controb 

was observed in the present study (Table l ). Thi s might 

be because of increased requirements. Nonetheless in 

relati on to lipid levels and li pid perox ide level \ in 

preeclampsia, thi s requirement may obviously be of some 

signifi cance. Thi s contenti on is supported by the evidence 

that concentrati on of vi tamin E is lower in preeclampsia 

than in normal pregnant (Scrinshaw et al, 1949). On the 

other hand decreased acti vit y of SOD in pregnancy may 

be due to reduced enzyme producti on or inacti vati on o l' 

thi s enzyme (Novak et a!, 1989). Thi s may be specul ated 

because of the accumulati on of tox ic products produced 
during pregnancy. 

Relati on of increased lipi d perox idation or free radical 1n 

the pathogenesis of preeclampsia remains to be estab

li shed. Recent evidence indicates in volvement o l' the en

dotheli al cell dysfuncti on in the pathophysiology of 

preeclampsia (Sukimori ct al, 1992). L ipid perox ides arc 

cytotoxic to endotheli al cell s (Tsukatani , 1983). A lso. Li 
pid peroxides inhibit prostacyclin synthetase, removing the 

defense against proaggregatory and vasoconstric ti le ac-



ti vity of thromboxane A " (M oncada et al, 1976 ). The va
soconstri ction thus produced can worsen hypertension by 
means of ischaemic injury to the cell s and subsequent 
peroxidation leading to a vicious cycle. It is also lik ely 
that superoxide ani on produced during platelet aggrega
tion or degradati on of lipid peroxides may inactiv ate en
dothelium - deri ved relaxati on factor (EDRF, NO"), re
duced the release of prostacyclin and further impede the 

vasorelaxant influence of the endothelium (Gryglewski 
eta!, 1986). To our knowledge no reports are available in 
l iterature regardi ng beneficial effects of dietary supple
mentation of v it amin E during the progression of 
preeclampsia. Studies are underway in thi s relati on in our 

laboratory. 
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