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Abstract  :  The exact  pro-oxidant  and ant ioxidant  s ta tus  in  pregnancy -
induced hypertension patients is still not clear. To add a new insight to the
ques t ion ,  changes  in  the  e ry th rocy te  l ip id  pe rox ida t ion  p roduc t s
(malondialdehyde;  MDA),  levels  of  glutathione (GSH),  ascorbic acid and
plasma vitamin E (non enzymatic antioxidant parameters) and activities of
ant ioxidant  enzymes superoxide dismutase (SOD),  glutathione peroxidase
(GP X) ,  cata lase  in  erythrocytes  were  s tudied in  th i r ty  f ive  pat ients  wi th
pregnancy  –  induced  hyper t ens ion  and  th i r ty  f ive  hea l thy  p regnan t
normotensive cases.  I t  was observed that there was a significant increase
in erythrocyte MDA levels, activities of SOD, GPX and a significant decrease
in erythrocyte GSH, ascorbic acid,  plasma vi tamin E levels  and catalase
activity in patients with pregnancy - induced hypertension when compared
to controls. The results of our study have shown higher oxygen free radical
production, evidenced by increased levels of MDA and decreased levels of
GSH, ascorbic acid, vitamin E and Catalase activity supports the oxidative
s t ress  in  pregnancy  -  induced  hyper tens ion .  The  increased  ac t iv i t ies  of
an t iox idan t  enzymes  may  be  a  compensa to ry  regu la t ion  in  r e sponse  to
increased oxidative stress. The decreased concentrations of glutathione and
antioxidant  vi tamin status supports  the hypothesis  that  l ipid peroxidation
is  an important  causat ive factor  in the pathogenesis  of  preeclampsia.
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INTRODUCTION

Hyper tens ion  i s  one  of  the  common
problems in pregnancy and causes morbidity
and  mor ta l i ty  to  bo th  mother  and  ch i ld .
Pregnancy - induced hypertension (PIH) is a
syndrome of hypertension in pregnancy with
or  wi th  ou t  p ro te inur ia  and  oedema.  I f
assoc ia ted  wi th  p ro te inur ia  then  the

condi t ion is  known as  preeclampsia ,  which
may occur as early as 20 weeks of pregnancy.
Hyper tens ive  d i sorders  a re  the  mos t
common medical complications of pregnancy
with  a  repor ted  incidence  ranging between
5–10% (1). Preeclampsia is a common problem
dur ing  pregnancy ,  a f fec t ing  up to  one  in
seven pregnant women around the world (2).
In  Ind ia  the  na t iona l  inc idence  of  PIH i s
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15.2% and the incidence of preeclampsia is
reported to be 8–10% of the pregnancies (3).
PIH i s  assoc ia ted  wi th  endothe l ia l
dysfunc t ion  (4)  and  could  be  caused  by
oxidat ive s t ress  (5) .  The unsaturated l ipids
and  th io l  con ta in ing  pro te ins  o f  the  ce l l
membranes  a re  suscep t ib le  to  f ree  rad ica l
a t t ack .  There  a re  repor t s  about  inc reased
f ree  rad ica l  ac t iv i ty  in  PIH (6) .  L ip id
perox ida t ion  media ted  by  f ree  rad ica l s  i s
cons idered  to  be  the  major  mechanism of
cel l  membrane destruct ion and cel l  damage
and  i s  a  key  con t r ibu t ing  fac tor  to
pathophysiologic  condi t ion of  preeclampsia
(7) .  Free  rad ica l s  a re  fo rmed in  bo th
physiological and pathological conditions in
mammal ian  t i s sues  (8 ) .  The  uncont ro l led
production of free radicals is considered as
an  impor tan t  fac tor  in  the  t i s sue  damage
induced  by  severa l  condi t ions  (9 ,  10) .
Al te ra t ion  in  the  ox idan t  –  an t iox idan t
prof i l e  i s  known to  occur  in  PIH (11) .
Moreover  the  body’s  defense  mechanisms
would play an important role in the form of
antioxidants and try to minimize the damage,
adap t ing  to  the  above  s t ress fu l  s i tua t ion .
Ant iox idan ts  a re  compounds  tha t  d i spose ,
scavenge, and suppress the formation of free
radicals,  or oppose their actions (12).

In  the  p resen t  s tudy ,  the  fo l lowing
parameters  were  assessed  in  e ry throcy tes
and  p lasma to  e luc ida te  the  ox idan t -
an t iox idan t  s ta tus  in  pa t ien t s  wi th
pregnancy-induced hypertension.  Erythrocyte
malondia ldehyde  (MDA) leve l s  were
measured  as  an  index  of  ex ten t  o f  l ip id
perox ida t ion .  Ery throcy te  g lu ta th ione
(GSH), ascorbic acid and plasma vitamin E
served  as  non-enzymat ic  an t iox idan t
parameters .  The  an t iox idan t  enzymes
superoxide  d i smutase  (SOD) ,  ca ta lase ,
glutathione peroxidase (GPX) in erythrocytes
were  a lso  es t imated.

METHODS

Thir ty  f ive  p regnant  women a t tend ing
OPD and  labour  room of  depar tment  o f
obstetrics and gynaecology of Dr. Pinnamaneni
Siddhartha Institute of Medical Sciences and
Research  Founda t ion  Genera l  Hosp i ta l ,
Chinoutpally, A.P. India were chosen for the
s tudy .  An equa l  number  of  age  matched
healthy normotensive pregnant  women were
also investigated. The diagnosis of PIH was
done as per the norms of American college
of obstetrics and gynaecologists (13) that is
systolic blood pressure ≥ 140 mmHg, diastolic
blood pressure ≥ 90 mmHg or increase of ≥ 30
mmHg in systolic blood pressure or increase
of ≥ 15 mmHg in diastolic blood pressure over
the pre-pregnancy. PIH was diagnosed when
any  of  these  c r i t e r ia  were  p resen t
a t  l eas t  on  two occas ions  separa ted  by
an  in te rva l  o f  6  hours .  Ur inary  pro te in
es t imat ion  was  a l so  per formed to  check
whether  the re  i s  assoc ia ted  pro te inur ia  o r
not. Clearance was obtained from the ethical
committee of the inst i tute before beginning
of  the  work .  Demographic  de ta i l s  o f  PIH
patients and control subjects were presented
below.

Contro l  group :  Age  matched  th i r ty - f ive
hea l thy  pregnant  normotens ive  women as
controls  [age (years) :  25.4±0.6,  gesta t ional
age (weeks) : 38.16±0.32, systolic B P (mm
Hg) :  118±1.12 ,  d ias to l ic  B  P  (mm Hg) :
78±1.26 with no proteinuria or  oedema].

PIH group :  Th i r ty - f ive  women wi th
pregnancy- induced  hyper tens ion  [age
(years) : 28.5±0.94, gestational age (weeks) :
36.02±0.18, systolic B P (mm Hg) : 164±1.82,
diastolic B P (mm Hg) : 115±1.88, proteinuria
(g/day) : 2.8±0.82, oedema was present in all
cases) .
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RESULTS

The  mean±SD of  e ry throcyte  GSH,
ascorb ic  ac id ,  MDA,  SOD,  ca ta lase ,  GP x,
plasma vitamin E were indicated in the Table
I .  There  was  a  s ta t i s t i ca l ly  s ign i f ican t
increase  in  the  erythrocyte  MDA levels  in
pat ients  with PIH as compared to controls .
The  ac t iv i t i es  o f  e ry throcy te  an t iox idan t
enzymes  SOD and  GP X were  s ign i f ican t ly
increased  in  PIH pa t ien t s  as  compared  to
cont ro ls .

The levels of erythrocyte GSH, ascorbic
acid, plasma vitamin E and catalase activity
were significantly decreased in PIH patients
as compared to controls .

The  hepar in ised  materna l  venous  b lood
samples were col lected from these subjects
and were used for the analysis.  Plasma was
separated by centrifugation at 1,000 g for 15
minutes. Separated plasma was used for the
estimation of vitamin E. The buffy coat was
removed and the packed cel ls  were washed
three  t imes  wi th  phys io logica l  sa l ine .  The
erythrocyte suspension was prepared by the
method of Dodge et al., (14) modified by Quist
(15) .  The  packed  ce l l s  were  used  for  the
estimation of GSH, ascorbic acid, MDA, SOD,
ca ta lase ,  GP X.  Ery throcy te  GSH was
es t imated  by  the  method  of  Beut le r  e t  a l
(16)  us ing  d i  th io  b i s  n i t ro  benzo ic  ac id
(DTNB). Ascorbic acid levels were estimated
by the method of Tietz (17). Plasma vitamin
E levels  were  es t imated  by  the  method of
Baker  e t  a l  (18) .  MDA was  determined as
the measure of thio barbituric acid reactive
substances (TBARS) (19). SOD (EC 1.15.1.1)
ac t iv i ty  was  de termined  in  the  hemolysa te
by the method of Misra and Fridovich (20)
based on the inhibition of auto oxidation of
ep inephr ine  to  adenochrome a t  pH 10 .2 .
Catalase (EC 1.11.1.6) activity was measured
by the method of Beers and Sizer (21). The
activity of glutathione peroxidase (GPX, EC
1.11.1.9) was measured as described by Paglia
and  Valen t ine  (22)  in  e ry throcy tes  and
ur inary  pro te in  es t imat ion  was  done  by
turbidometr ic  method us ing  sulphosal icyl ic
acid (23). All reagents used were of analytical
reagent grade. DTNB and thio barbituric acid
were  ob ta ined  f rom Sigma chemica ls ,
St .Louis ,  MO.

Stat i s t i ca l  ana lys i s

Statistical analysis between control group
and  PIH group  was  per formed by  the
Student ’s  t  t es t  for  unpai red  observa t ions .
The data were expressed as mean±SD. P<0.05
was considered as significant.

TABLE I : The  mean±SD va lues  o f  ma lond ia ldehyde
(MDA),  glutathione,  ascorbic acid,  vi tamin
E,  superox ide  d i smutase  (SOD) ,  ca ta lase
and  g lu ta th ione  pe rox idase  (GP X)  in
con t ro l s  and  pa t i en t s  wi th  p regnancy  -
induced  hyper tens ion  (PIH) .

Parameters Control group PIH group
n=35 n=35

Gluta th ione 18.89± 2.48 10.39± 1.26**
(mg/g of Hb)
Ascorbic Acid (mg/dl) 6.06± 0.31 5.92± 0.16**
Vitamin E(umoles/L) 7.47± 0.33 6.95± 0.22***
MDA (nmoles/g of Hb) 8.67± 0.22 9.92± 0.28***
SOD (EU/g of Hb) 3756± 469.8 4611± 402.2***
Catalase (nmole H2O2 5.33± 0.31 4.49± 0.15*
decomposed/mg
protein/1 min)
GPX (U/g of Hb) 64 .75± 2.53 66 .38± 1.86***

*P<0 .05 ;  **P<0 .01 ;  ***P<0 .001  as  compared  to
c o n t r o l s .

DISCUSSION

In  the  p resen t  s tudy  the  l ip id
peroxidat ion product  i .e .  malondi  a ldehyde
(MDA) leve l s  have  been  increased
significantly in erythrocytes of the patients
wi th  pregnancy- induced hyper tens ion .  Rise
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in MDA could be due to increased generation
of reactive oxygen species (ROS) due to the
excess ive  ox ida t ive  damage  genera ted  in
these  pa t ien t s .  These  oxygen  spec ies  in
turn  can  ox id ize  many  o ther  impor tan t
biomolecules including membrane lipids. The
l ip id  perox ides  and  f ree  rad ica l s  may  be
important  in  pathogenesis  of  preeclampsia .
Sharma e t  a l  found ra ised  oxidat ive  s t ress
and low ant ioxidant  s ta tus  in  PIH (24) .  In
cont ras t  to  our  observa t ion  some s tud ies
have repor ted that  there  is  no evidence of
increased lipid peroxidation in PIH (25).

We observed a significant decrease in the
leve l s  o f  e ry throcy te  g lu ta th ione  (GSH) ,
ascorb ic  ac id  and  p lasma v i tamin  E  (non
enzymat ic  an t iox idan t  defense  sys tem)  in
pa t ien t s  wi th  PIH when  compared  to
controls. The decrease in the levels of these
non-enzymat ic  an t iox idan t  parameters
may be  due  to  the  increased  turnover ,  for
preven t ing  ox ida t ive  damage  in  these
pa t ien t s  sugges t ing  an  increased  defense
against  oxidant  damage in  PIH.

In our study the erythrocyte antioxidant
enzyme i.e. superoxide dismutase (SOD) and
glutathione peroxidase (GPx) activit ies have
been increased significantly in patients with
PIH.  SOD is  the  impor tan t  an t iox idan t
enzyme hav ing  an  an t i tox ic  e f fec t  aga ins t
super  oxide  anion.  The over  express ion of
SOD might  be an adapt ive response and i t
resu l t s  in  increased  d i smuta t ion  of
superox ide  to  hydrogen  perox ide .  GP X,  an
oxida t ive  s t ress  induc ib le  enzyme p lays  a

s ign i f ican t  ro le  in  the  peroxyl  scavenging
mechanism and  in  main ta in ing  func t iona l
integration of the cell  membranes (26). The
rise in the activity of GPX could be due to
its induction to counter the effect of increased
oxidat ive  s t ress .

In the present  s tudy,  we have observed
a  s ign i f ican t  decrease  in  the  ac t iv i ty  o f
ca ta lase  in  pa t ients  wi th  PIH as  compared
to controls .  Catalase  is  the  enzyme,  which
protects the cells  from the accumulation of
hydrogen peroxide by dismutating it to form
water and oxygen or by using it as an oxidant
in which it  works as a peroxidase (27).

In conclusion, results of our study have
shown higher oxygen free radical production
and decreased catalase activity, supports the
h igher  ox ida t ive  s t ress  hypothes i s  in
pregnancy- induced  hyper tens ion .  The
increased act ivi t ies  of  ant ioxidant  enzymes
may be  a  compensa tory  regu la t ion  in
response to increased oxidative stress. Lipid
peroxides  could be a  par t  of  the  cytotoxic
mechanisms  lead ing  to  the  endothe l ia l
in ju ry .  The  decreased  concen t ra t ions  o f
the  g lu ta th ione  and  an t iox idan t  v i tamin
s ta tus  suppor t s  the  hypothes i s  tha t  l ip id
peroxidation is an important causative factor
in  the  pa thogenes i s  o f  p reec lamps ia .  Our
findings support the studies considering lipid
peroxida t ion  as  an  impor tant  fac tor  in  the
pa thogenes i s  o f  PIH (28) .  Therefore ,  the
t rea tment  wi th  an t iox idan ts  in  the  in i t i a l
stages of the disease may be useful as secondary
therapy to  prevent  the  oxidat ive damage.
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