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Abstract  :  Pregnancy- induced hyper tens ion (PIH)  i s  a  common medica l
complication of pregnancy with a high incidence. The study comprised of
30 normal and 30 PIH cases in their third trimester of pregnancy and the
fo l lowing es t imat ions  were  done:  Serum Malondia ldehyde  leve l  (MDA),
Vi tamin  E ,  t r ig lyce r ides  (TG) ,  to ta l  cho les te ro l  (TC) ,  HDL-cho les te ro l
(HDL-C) and LDL-C. The PIH cases had significant rise in both systolic and
diastolic blood pressure (BP) (P=<0.0001). There was a significant rise in
the  f a s t ing  t r ig lyce r ides ,  to t a l  cho les te ro l  and  LDL-C leve l s  in  P IH
(P=<0.0001). MDA was twice in the cases and Vitamin E was half the levels
that  of  controls  (P=<0.0001) .  The level  of  r i se  of  serum l ip ids  d id  not
significantly correlate with the rise or fall in MDA. In PIH cases there was
a negative correlation of diastolic BP with MDA (P<0.05). Early detection

of these parameters is  going to aid in bet ter  management of  PIH cases.
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INTRODUCTION

Hyper tens ive  d i sorders  a re  common
medical  complicat ions of  pregnancy with a
repor ted  inc idence  of  about  10% of  f i r s t
p regnanc ies  and  20–25% of  women wi th
chronic hypertension (1). The association of
alteration in serum lipid profile in essential
hypertension is  well  documented.  Hormonal
imbalance leading to altered lipid profile in
serum is  a t t r ibuted  to  be  the  pr ime fac tor
in  e t iopa thogenes i s  o f  p regnancy- induced

hypertension (PIH). PIH includes a group of
hyper tens ive  d i sorders  deve loped  due  the
grav id  s ta te .  I t  inc ludes  ges ta t iona l
hyper tens ion which is  wi thout  oedema and
pro te inur ia ,  p re -ec lamps ia  and  ec lamps ia
with  oedema and prote inur ia .  Al tered l ip id
synthesis leading to decrease in PGI

2
: TXA

2

ratio causes the vasospastic phenomenon in
kidney,  u terus ,  p lacenta  and bra in  as  seen
in PIH (2). Lipid peroxidation occurs at low
leve l s  in  a l l  ce l l s  and  t i s sues .  In  hea l th ,
oxidation by free radicals and neutralization
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Inclusion criteria for cases: Primigravida
with diagnosed pre-eclampsia according to the
definition of American College of Obstetrics
and Gynecologists with an age ranging from
18–35 years.  Inclusion criteria for controls:
Primigravida with normal BP, no proteinuria
and without any other systemic or endocrine
disorder .  They were  age  matched wi th  the
cases .  Al l  sub jec t s  inc luded  were  in  the i r
th i rd  t r imes te r  (ges ta t iona l  age  of  ≥24
weeks).  Exclusion criteria included diabetes
melli tus with or without treatment,  obesity,
severe  anemia  (Hb < 6  gm%) or  sub jec t s
suf fe r ing  f rom any  o ther  sys temic  or
endocrine disorder .  Pat ients  with eclampsia
were  a l so  exc luded  as  they  wi l l  be  g iven
only IV glucose and will  not be on normal
d i e t .

Fasting blood sample (8ml) was collected
by  venepunc ture  and  the  fo l lowing
parameters were estimated in both cases and
con t ro l s

1) Serum MDA level (5)

2) Serum Vitamin E level (6)

3) Serum lipid profile included triglycerides
(TG) ,  Tota l  cho les te ro l  (TC) ,  HDL-
choles te ro l  (HDL-C)  by  enzymat ic
co lor imet r ic  methods  (7 )  in  the
au toana lyser  (Dimens ion  AR,  Dade
Behring Limited,  UK).

Serum LDL-cholesterol  and VLDL were
ca lcu la ted  us ing  Fr iedewald’s  fo rmula
which is LDL-C = TC–(TG/5 + HDL-C) and
VLDL = TG/5.

Data  were  s ta t i s t i ca l ly  ana lyzed  by
students T test and Pearson’s correlation and
expressed in terms of ‘P’ value.

by antioxidants remain in balance. When the
reac t ive  oxygen  spec ies  (ROS)  a re  in
abundance ,  ox ida t ive  s t ress  occurs  which
is  thought  to  be  the  causa t ive  fac tor  in
PIH (3).

For  the  a foresa id  reasons ,  the  p resen t
s tudy  was  conduc ted  to  s tudy  the  l ip id
prof i l e ,  l ip id  perox ida t ion  produc t ,
malondia ldehyde  (MDA) and  l ipophi l i c
an t iox idan t ,  v i t amin  E  in  cases  o f  p re -
eclampsia  and heal thy controls .

MATERIALS AND METHODS

The depar tments  o f  Biochemis t ry  and
Obs te t r i cs  and  Gynecology ,  Pondicher ry
Inst i tute  of  Medical  Sciences ,  Pondicherry,
jo in t ly  ca r r ied  ou t  the  p resen t  s tudy .
Informed consen t  was  taken  f rom a l l
individual  subjects  inducted into the study.
The s tudy comprised of  30 normal  heal thy
pregnant women and 30 pre- eclampsia cases
a t tend ing  an tena ta l  OPD or  l abor  room in
thei r  th i rd  t r imester  of  pregnancy.

The diagnosis of pre eclampsia was based
on  the  def ina t ion  of  Amer ican  Col lege  of
Obstetrics and Gynecologists (4).

1) Sys to l ic  b lood  pressure  g rea te r  than
140 mm Hg or a rise of at least 30 mm
Hg or

2) Dias to l ic  b lood  pressure  g rea te r  than
90 mm Hg or a r ise of at  least  15 mm
Hg (manifested on two occasions at least
6 hours  apart)  and

3) Pro te inur ia  o f  300  mg or  g rea te r  in
24  hours  u r ine  co l lec t ion  or  p ro te in
concentration of 1 gm/L (on two occasions
of at  least  6 hours apart)
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cor re la t ion .  However  there  was  nega t ive
cor re la t ion  of  sys to l ic  and  pos i t ive
correlat ion of  diastol ic  BP with gestat ional
age in  both  cases  and controls  but  nei ther
was stat is t ical ly s ignif icant  (Table II) .  The
leve l  o f  r i ses  o f  se rum l ip ids  d id  no t
s ignif icant ly  correlate  with the r ise  or  fa l l
in MDA in both the cases and controls. There
was a  r ise  in MDA levels  with the r ise  in
systolic BP (P value not significant). In the
pre- eclampsia cases with the rise in diastolic
BP there  was  a  nega t ive  cor re la t ion  wi th
MDA (P<0.05).

RESULTS

The pre-eclampsia cases  had s ignif icant
r i se  in  bo th  sys to l ic  and  d ias to l ic  b lood
pressure  (BP)  as  compared  to  hea l thy
pregnant subjects (P=<0.0001).  There was a
signif icant  r ise  in the fast ing tr iglycerides,
to ta l  choles terol  and LDL-C levels  in  PIH
(P=<0.0001). The lipid peroxidation product,
MDA was  a lmos t  twice  in  the  cases  as
compared  to  the  con t ro l s  (P=<0.0001) .
The  an t iox idan t ,  Vi tamin  E  was  ha l f  the
levels of that of healthy controls (P=<0.0001)
(Table I).

In  our  s tudy  the  mate rna l  age  was
significantly high (P=0.005) in the cases as
compared to controls so we tried to correlate
the maternal age with systolic and diastolic
BP.  There  was  no  cons i s ten t  s ign i f ican t

TABLE I : Genera l  characters  of  cases  and controls .

Controls Cases
P(n=30) (n=30)

Materna l 22.7± 3.3 25.8± 4.8 0.005
age (years)

Gestat ional 34.9± 3.1 36.3± 2.9 0.07
age (weeks)

Systolic BP 107.3± 8.3 136± 4.9 <0.001
(mm Hg)

Diastolic BP 74.7± 5.0 89.8± 10.57 <0.001
(mm Hg)

Total cholesterol 172.1± 9.3 293.3± 15.7 <0.001
(mg/dl)

Triglycerides 86.7± 10.8 233.57± 34.6 <0.001
(mg/dl)

LDL-C 89.2± 11.6 196.7± 15.3 <0.001
(mg/dl)

HDL-C 65.6± 5.1 50± 2.7 <0.001
(mg/dl)

VLDL 17.3± 2.2 46.7± 6.9 <0.001
(mg/dl)

Malondialdehyde 3.19± 0.3 6.04± 0.5 <0.001
(nmol/ml)

Vitamin E 7.26± 0.9 3.76± 0.4 <0.001
(μmol/l)

T A B L E I I : Cor re la t ion  o f  va r ious  pa ramete r s  in
cases  and  con t ro l s .

Controls P Controls P

Maternal age 0.225 N S –0.101 N S
and Systolic BP
Maternal age 0.077 N S 0.170 N S
and Diastolic BP
Gestational age –0.089 N S –0.073 N S
and Systolic BP
Gestational age 0.042 N S 0.049 N S
and Diastolic BP
Vitamin E 0.115 N S –0.245 N S
and MDA
TC and MDA –0.315 N S –0.264 N S
TG and MDA –0.173 N S –0.159 N S
LDL-C and MDA –0.154 N S –0.176 N S
HDL-C and MDA –0.148 N S –0.139 N S
MDA and 0.229 N S 0.072 N S
Systolic BP
MDA and 0.096 N S –0.401 <0.05
Diastolic BP

DISCUSSION

There is  a  marked r ise in serum TG in
normal  p regnancy  as  compared  to  non-
pregnant  women,  which  may be  as  h igh
as two to three folds in the third tr imester
(8) .  The  pr inc ip le  modula tor  o f  th i s
hyper t r ig lycer idemia  i s  hyperoes t rogenemia
in  p regnancy  tha t  induces  hepa t ic
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biosynthesis of TGs (9). Serum TG levels rose
much more in pre- eclampsia as reported by
other  s tud ies  (10 ,  11)  and  as  seen  in  our
s tudy  a l so .  Increased  TG leve ls  resu l t s  in
endothe l ia l  ce l l  dys func t ion  and  in  p re -
ec lamps ia  ge t s  depos i ted  in  p red isposed
vessels (12), causes generation of small dense
LDL (13) and hypercoaguability (14).

There was a significant rise in TC levels
in  p re -ec lamps ia  as  compared  to  normal
pregnancy in  our  s tudy,  which was s imilar
to  o ther  repor t s  (15 ,  16)  however  o ther
s tudies  reported no al terat ion in  TC levels
(8, 13).

In our study there was significant fall in
HDL-C in pre- eclampsia cases. Estrogen is
responsible for induction of TG and HDL-C
but in PIH there is a fall in estrogen levels
as compared to normal pregnancy. Hence the
low HDL-C in  p re -  ec lamps ia  i s  due  to
hypoestrogenemia and insulin resistance (17).
A significant r ise in the LDL-C levels was
seen  in  p re -ec lamps ia  as  compared  to
cont ro l s  in  our  s tudy  and  a l so  by  o ther
workers  (18 ,  19) .  I t  i s  observed  tha t  the
au toan t ibodies  to  MDA-LDL and  ox id ized
LDL li ters increase in pre- eclampsia.  This
enhanced l ip id  peroxidat ion  i s  involved in
the  foam ce l l  fo rmat ion  of  dec idua  in
pa thogenes i s  o f  p reec lamps ia  (19 ,  20) .
Increased  leve l s  o f  smal l  dense  LDL and
so lub le  vascu la r  ce l l  adhes ion  molecu le -1
(VCAM-1)  a re  supposed  to  be  impor tan t
con t r ibu t ion  of  endothe l ia l  dys func t ion  in
pre- eclampsia (13, 16, 21).

Dyslipidemia mediated act ivat ion of  the
endothel ia l  cel ls  to  the placental ly  der ived
endothe l ia l  d i s tu rb ing  fac tors  l ike  l ip id
perox ides  and  t rophoblas t i c  components
or  combina t ion  of  these  wi th  a l t e red
l ip ids  cou ld  be  a  poss ib le  cause  in  the
pa thogenes i s  o f  PIH (22) .  Thus  the
assessment of blood lipids maybe helpful in
the  prevent ion  of  compl ica t ions  o f  p re -
ec lampsia .

L ip id  perox ida t ion  increases  dur ing
normal  p regnancy  (23) .  We observed  tha t
MDA leve l s  inc reased  in  PIH cases  as
compared to normal pregnancy. There was a
concomitan t  decrease  in  an t ioxidant  leve ls
that  is  Vi tamin E as  a  response to  oppose
the  ox ida t ive  s t ress .  Vascu la r  endothe l ia l
damage  has  been  impl ica ted  in  the
pathophysiology of  preeclampsia .  However ,
some reports have shown no increase in lipid
perox ida t ion  in  PIH (24) .  Decrease  in
Vi tamin  E  in  PIH i s  due  to  i t s  inc reased
consumption in exerting i ts  action and also
due to  decreased absorpt ion f rom gut  as  a
resu l t  o f  vasocons t r ic t ion  in  p rec lamps ia
(25).

The present  s tudy clearly indicates  that
s ign i f ican t  r i se  in  MDA wi th  decreased
vi tamin  E  leve l s  and  a l t e red  se rum l ip id
levels are possible causative factors for the
pathogenesis  of  PIH. Hence early detect ion
of these parameters is going to aid in better
management  of  pre-  eclampsia  cases  which
is  impor tan t  to  improve  the  mate rna l  and
fetal  outcome in pre- eclampsia.
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