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Abstract  :  P ros ta te  cancer  i s  the  mos t  p reva len t  cancer  found  in  men
above the age of fif ty years and is frequently diagnosed in men between
45 and 89 years  of  age with a  median age of  72 years .  This  work was
under taken to  assess  oxidat ive  s t ress  and ant i  oxidant  s ta tus  in  pat ients
with carcinoma of prostate.  Glutathione (GSH),  Malondialdehyde (MDA),
Super  Oxide  Dismutase  (SOD)  l eve l s  in  Ery th rocy tes  and  p lasma
Gluta th ione-S-Transferase  (GST)  leve ls  were  es t imated  in  pa t ien ts  wi th
ca rc inoma of  p ros ta te  and  compared  to  con t ro l s .  I t  was  obse rved  tha t
Erythrocyte GSH levels were significantly lower and Erythrocyte MDA &
SOD levels were significantly higher in patients with carcinoma of prostate
compared to controls. No significant change was observed in case of GST
compared to controls. Oxidative stress may be involved in prostate cancer
as evidenced by the higher MDA levels and lower GSH levels. The increased
activity of antioxidant enzyme may be a compensatory regulation in response
to oxidative stress.
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INTRODUCTION

Pros ta te  cancer  i s  the  mos t  p reva len t
cancer found in men above the age of fifty
years  and  i s  f requent ly  d iagnosed  in  men
be tween  45  and  89  years  o f  age  wi th  a
median age of 72 years.  The age of Indian
patients  of  prostate cancer varies from 32–
86 years with an average age of 43.5 years,
which is much lower when compared to the
average of patients in Western Countries (1).

Pros ta te  cancer  i s  the  th i rd  mos t  common
cancer in men and number two cancer killer
above the age of seventy years.  Individuals
wi th  pos i t ive  fami ly  h i s to ry  a re  l ike ly  to
develop disease at an younger age compared
to the people without family history of cancer
(2,  3).  Alteration in the oxidant-antioxidant
profile is known to occur in cancer (4, 5).

In  the  p resen t  s tudy ,  the  fo l lowing
parameters  were  assessed  in  the
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e ry throcy tes  and  p lasma to  e luc ida te  the
oxidant -an t iox idant  s ta tus  in  pa t ien ts  wi th
carc inoma of  p ros ta te .  Ery throcy te
Glutathione (GSH) levels were estimated as
an index of  ant ioxidant  s ta tus .  Erythrocyte
Malondia ldehyde  (MDA) leve l s  were
measured  as  Thiobarb i tu r ic  Acid  Reac t ing
Subs tances  (TBARS)  which  se rved  as  an
Index of  extent  of  l ip id  peroxidat ion .  The
antioxidant enzymes Super Oxide Dismutase
(SOD)  in  Ery throcy tes  and  Glu ta th ione-S-
Transfe rase  (GST)  leve l s  in  p lasma were
es t imated .  GST i s  an  enzyme involved  in
an t iox idan t  defense  and  a l so  involved  in
detoxification. It  is used as a tumor marker
in  ce r ta in  cancers  such  as  o ra l  cancer .
Al te ra t ions  in  GST leve l s  in  tumor  t i s sue
have been reported by various studies (4, 5).

METHODS

The study was conducted in Department
of  Biochemis t ry ,  Dr .  P innamaneni
Siddhartha Institute of Medical Sciences and
Research  Founda t ion ,  Chinoutpa l ly ,
Gannavaram (Mandal) ,  A.P,  INDIA.  Thir ty
h i s topa tho log ica l ly  p roven  pros ta te
carc inoma pa t ien t s  f rom surg ica l  OPD of
Dr .  P innamaneni  S iddhar tha  Ins t i tu te  o f
Medica l  Sc iences  & Research  Founda t ion
General Hospital,  Chinoutpally, were chosen
for  the  s tudy .  An equa l  number  of  age
matched  hea l thy  sub jec t s  were  a l so
inves t iga ted .  Due permiss ion  was  obta ined
from the ethical committee of the Dr. PSIMS
& RF General Hospital,  Chinoutpally before
the start  of the work.  The writ ten consents
were  a lso  taken f rom the  pat ients  pr ior  to
s tudy .

The controls  and pat ients  were  d ivided
into 2 groups.

Group 1 : Thi r ty  hea l thy  age  matched
cont ro ls .

Group 2 : Thirty patients with histologically
proven pros ta te  cancer .

The venous blood samples obtained from
these subjects were used for the est imation
of GSH, MDA, SOD in Erythrocytes and GST
in plasma. GSH was estimated by the method
of  Beut le r  e t  a l  us ing  Di  Thio  Bis  Ni t ro
Benzoic  ac id  (DTNB)  (6) .  MDA was
determined as  the  measure  of  TBARS (7) .
SOD (EC 1.15.1.1) levels were estimated in
the hemolysate by the method of Misra and
Fr idovich  based  on  the  inh ib i t ion  of  au to
oxidation of epinephrine to adenochrome at
P H 10 .2  (8 )  and  GST (EC 2 .5 .1 .18)  was
measured  by  us ing  1-Chloro-2 ,  4 -Di  Ni t ro
Benzene (CDNB) (9). All reagents used were
of  analy t ica l  reagent  grade .  DTNB,  CDNB
and Thiobarbituric acid were obtained from
Sigma chemicals,  St.  Louis,  MO. Statist ical
Analys i s  be tween  Group  1  (Cont ro l s )  and
Group  2  (pa t ien t s )  was  per formed by
unpaired t- test  using the stat-view package.

RESULTS AND DISCUSSION

The mean ± SD of Erythrocyte GSH, MDA,
SOD and  p lasma GST are  ind ica ted  in
Table I. There was a statistically significant
lower GSH levels in patients with carcinoma
of prostate compared to controls.  The MDA
& SOD levels  were  s ignif icant ly  higher  in
group 2 compared to group 1. The levels of
p lasma GST d id  no t  show any  s ign i f ican t
change between controls and patients (P>0.05).

In the present study GSH an antioxidant
was  s ign i f ican t ly  lower  in  pa t ien t s  wi th
carc inoma of  p ros ta te ,  when  compared  to
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controls. The lower GSH levels may be due
to  the  increased  tu rnover  o f  GSH for
preven t ing  ox ida t ive  damage  in  these
patients. Similar reports of lower GSH levels
in  cancers  have  been  repor ted  ea r l i e r  by
Ahmed et  a l  (10)  in  pat ients  with cervical
cancer. They have observed that GSH levels
were mainly reduced in poorly differentiated
tumours  than  in  wel l  and  modera te ly
different iated tumours.  Reduced glutathione
leve l s  in  cancer  were  a l so  repor ted  by
Bhuvanamur thy  e t  a l  (5 )  and  Faber  e t  a l
(11). GSH depletion is reported in hepatoma
at  an  advanced s tage  (12) .  An increase  in
tumour  t i s sue  g lu ta th ione  leve l s  in  o ra l
squamous cel l  carcinoma has been reported
by Subapriya et al (13).

In  our  s tudy l ip id  peroxidat ion product
i . e .  Malondia ldehyde  (MDA) leve l s  were
s igni f icant ly  h igher  in  the  Erythrocytes  of
patients with carcinoma of prostate. Rise in
MDA could be due to increased generat ion
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
b iomolecu les  inc lud ing  membrane  l ip ids .
S imi la r  repor t s  o f  h igher  MDA leve ls  in
prostate cancer were observed by Aydin A et
a l  (14) .  E leva ted  MDA leve l s  have  been
repor ted  in  pa t ien ts  wi th  Mal ignant  breas t
tumour (15, 16), colorectal cancer tissue (17)
and  in  e ry throcytes  of  ra t s  wi th  hepatoma
(12). Gerber et al (18) and Saintot et al (19)
have been reported diminished MDA levels
in  pat ients  wi th  breas t  cancer .

In  our  s tudy  an t iox idan t  enzyme i . e .
Super  Oxide  Dismutase  (SOD)  leve l s  in
hemolysa te  have  been  s ign i f ican t ly  h igher
in  pa t ien t s  wi th  ca rc inoma of  p ros ta te .
S imi la r  repor t s  o f  e leva ted  SOD leve ls  in
cancers  were  ob ta ined  by  Yeh  e t  a l  (20) .
The rise in the levels of SOD could be due
to  i t s  induc t ion  to  counte r  the  e f fec t  o f
increased oxidat ive s t ress .  Skrzydelwska et
al have reported increased activities of SOD,
Glu ta th ione  perox idase  and  g lu ta th ione
reduc tase  (enzymat ic  an t iox idan t  defense
system) and a decrease in GSH content (Non
enzymatic antioxidant parameters) in cancer
t i s sue  sugges t ing  an  increased  defense
against  oxidant damage in cancer (21).

The  Glu ta th ione-S-Transfe rases  a re  a
group  of  mul t i func t iona l  p ro te ins ,  which
play  a  cen t ra l  ro le  in  de tox i f ica t ion  of
e lec t rophi l i c  chemica l s  and  the  hepa t ic
removal  of  potential ly harmful  hydrophobic
compounds  f rom b lood  (22) .  We have
observed  no  s ign i f ican t  d i f fe rence  in  the
levels of GST in controls and patients with
carc inoma of  p ros ta te .  S imi la r  repor t s  o f
unchanged GST levels in cancers have been
repor ted  (17) .  No s igni f icant  d i f ference  in
activity of GST was observed in human breast
cancer  tumour  ce l l  l ine  and  adr iamycin

T A B L E I : The  mean±SD va lues  o f  Glu ta th ione
(GSH), Malondialdehyde (MDA), Superoxide
Dismutase  (SOD) and Glutathione-S-
transferase (GST) in controls and patients
with carcinoma of prostate.

Group 1 Group 2
P a r a m e t e r (controls) (patients)

n=30 n=30

GSH (mg/gm of Hb) 16.69± 3.48 8.19± 2.24*
MDA (nmoles/gm of Hb) 8.91± 3.94 13.23± 2.54*
SOD (EU/gm of Hb) 1688.80± 532.87 2523± 497.99**
GST (Micromoles/dl 8 . 5 7± 1.06 9.94± 0.88NS

of serum)

* P<0 .01  compared  to  con t ro l s
* *P<0 .001  compared  to  con t ro l s

NS-Not  s ign i f i can t  when  compared  to  con t ro l s
(P>0 .05 )
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pros ta te  cancer .  The  resu l t s  o f  our  s tudy
have  shown h igher  oxygen  f ree  rad ica l
production which is evidenced by higher MDA
leve ls  suppor t s  the  ox ida t ive  s t ress
hypothesis  in prostate carcinoma. Moreover
the Body’s defense mechanisms would play
an important role in the form of antioxidants
and  t ry  to  min imize  the  damage ,  adapt ing
i tse l f  to  the  above s t ressful  s i tua t ion.  The
increased activity of antioxidant enzyme may
be a compensatory regulation in response to
oxidat ive  s t ress .

resis tant  cel l  l ine.  This  indicates  that  GST
may no t  appear  to  p lay  a  ro le  in  d rug
resistance (23). GST levels were found to be
decreased in uter ine cervical  carcinoma (5,
24)  and  in  f ib ro  adenoma and  adeno
carcinoma of breast (16). An increase in GST
in oral  tumour t issue has been reported by
Saroja et al (4, 13).

In  conc lus ion

Oxida t ive  s t ress  may  be  involved  in
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