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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  ox ida t ive  s t ress  and  an t iox idant  s ta tus  in  pa t ien ts
with carcinoma of prostate.  Erythrocyte ascorbic acid and plasma vitamin
E levels were estimated in patients with carcinoma of prostate and compared
to  con t ro l s .  I t  was  obse rved  tha t  the re  was  a  s ign i f i can t  dec rease  in
Erythrocyte  ascorbic  ac id  and p lasma vi tamin E levels  in  pa t ients  wi th
carcinoma of prostate compared to controls. The decrease in the levels of
antioxidant vitamins may be due to the increased turnover for preventing
the oxidat ive damage in  these pat ients .
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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).
Free  radica ls  a re  involved in  a  number  of
human disease processes (2, 3, 4, 5) including
prostate cancer.  Free radicals,  primarily the
react ive  oxygen species  (ROS),  superoxide

and  hydroxyl  rad ica l s  which  a re  h igh ly
react ive  having an unpaired e lect ron in  an
a tomic  or  molecu la r  o rb i t  a re  genera ted
under physiological conditions during aerobic
metabolism. As free radicals are potentially
tox ic ,  they  a re  usua l ly  inac t iva ted  or
scavenged by ant ioxidants  before  they  can
inflict damage to lipids, proteins or nucleic
ac ids .  Moreover  the  body’s  defense
mechanisms  would  p lay  an  impor tan t  ro le
in  the  fo rm of  an t iox idan ts  and  t ry  to
minimize the damage, adapting itself  to the
above  s t ress fu l  s i tua t ion .  Ant iox idants  a re
compounds  tha t  d i spose ,  scavenge ,  and
suppress  the  format ion of  f ree  radicals ,  or
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oppose  the i r  ac t ions  (6 )  and  two main
categor ies  of  ant ioxidants  are  those  whose
ro le  i s  to  p reven t  the  genera t ion  of  f ree
rad ica l s  and  those  tha t  in te rcep t  any  f ree
radicals  that  are  generated (7) .  They exis t
in  bo th  the  aqueous  and  membrane
compartment of cells and can be enzymes or
non  enzymes .  The  human body  has  a
complex  an t iox idan t  defense  sys tem tha t
inc ludes  the  an t iox idan t  enzymes  Super
Oxide  Dismutase  (SOD) ,  Glu ta th ione
Peroxidase (GPX) and Catalase (CAT). These
b lock  the  in i t i a t ion  of  f ree  rad ica l  cha in
reactions (8). The non enzymatic antioxidant
components  cons i s t s  o f  molecu les  such  as
Glutathione (GSH), Vitamin E, Ascorbic Acid
and beta-carotene that  react  wi th  act ivated
oxygen  spec ies  and  thereby  preven t  the
propagation of free radical  chain reactions.
Alteration in the oxidant-antioxidant profile
is known to occur in cancer (9, 10). In our
prev ious  s tudy  we  showed tha t  l ip id
perox ida t ion  was  s ign i f ican t ly  increased
a long  wi th  g lu ta th ione  and  superox ide
dismutase act ivi ty in pat ients  with prostate
cancer  compared  to  con t ro l  sub jec t s  (11) .
However antioxidant vitamin status was not
assessed .  Therefore  in  the  p resen t  s tudy ,
concentrat ions  of  erythrocyte  ascorbic  acid
and  p lasma v i tamin  E  were  es t imated  in
patients suffering from prostate cancer before
t r e a t m e n t .

METHODS

The study was conducted in Department
of  Biochemis t ry ,  Dr .  P innamaneni
Siddhartha Inst i tute  of  Medical  Sciences &
Research  Founda t ion ,  Chinoutpa l ly ,
Gannavaram (Mandal ) ,  A .P ,  Ind ia .  Thi r ty
histopathologically proven prostate carcinoma
patients from surgical OPD of Dr. Pinnamaneni

Siddhartha Inst i tute  of  Medical  Sciences &
Research  Founda t ion  Genera l  Hosp i ta l ,
Chinoutpally, were chosen for the study. An
equa l  number  of  age  matched  hea l thy
subjects were also investigated. The control
and  pa t ien t  g roups  had  the  same
soc ioeconomic  background .  Therefore ,
changes in analytes due to nutritional factors
are  minimal .  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
study. The controls and patients were divided
into 2 groups.

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

Group 2 : Thirty patients with histopatho-
logically proven prostate cancer.

The  hepar in i sed  venous  b lood  samples
obtained from these subjects  were used for
the analysis  es t imat ion of  ascorbic  acid  in
ery throcy tes  and  v i tamin  E  in  p lasma.
Plasma was  separa ted  by  cent r i fuga t ion  a t
1,000 g for 15 minutes. Separated plasma was
used for  the  es t imat ion  of  v i tamin E.  The
buffy coat was removed and the packed cells
were washed three t imes with physiological
sa l ine .  The  e ry throcy te  suspens ion  was
prepared by the method of Dodge et al., (12)
modified by Quist (13). The packed cells were
used  for  the  ana lys i s  o f  ascorb ic  ac id .
Ascorbic acid levels were estimated in plasma
by the method of Tietz (14). Plasma vitamin
E levels  were  es t imated  by  the  method of
Baker H et al  (15).  All  reagents used were
of  ana ly t ica l  reagent  g rade  ob ta ined  f rom
Sigma chemicals,  St.  Louis,  MO. Statist ical
Analys i s  be tween  Group  1  (con t ro l s )  and
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al (16, 17, 18). These findings were supported
by  our  ea r l i e r  s tudy  (11) ,  in  which  a
s ign i f ican t  reduc t ion  in  the  l eve l s  o f
g lu ta th ione  and  s ign i f ican t  inc rease  in
superoxide dismutase activity were observed
in  pa t ien t s  wi th  ca rc inoma of  p ros ta te
compared to controls.  A marked increase in
lipid peroxidation in these patients was also
noted. These results indicate that in prostate
cancer  pa t ien t s  the  e f f ic iency  of  the
an t iox idan t  v i t amins  in  counte rac t ing  the
damaging  e f fec t s  o f  f ree  rad ica l s  i s
significantly reduced. Thus the results of the
presen t  s tudy  sugges t  tha t  a  cumula t ive
func t iona l  insuf f ic iency  of  the  an t iox idant
vitamin system may play an  essential  role
in  the  deve lopment  o f  ox ida t ive  s t ress  in
pros ta te  cancer  pa t ien t s .

In  conc lus ion ,  the  resu l t s  sugges t  the
necess i ty  for  therapeut ic  co-adminis t ra t ion
of  an t iox idan t  v i tamins  a long  wi th
convent ional  drugs  to  such pat ients  in  the
in i t i a l  s t ages  to  p reven t  the  ox ida t ive
damage and deterioration of the tissues. The
f ind ings  impl ica te  ox ida t ive  s t ress  in  the
d isease  and  c i te  the  b iochemica l  ra t iona le
for clinical trials of antioxidants to prevent
and t rea t  pros ta te  cancer .  However  due  to
the limited number of cases included in this
s tudy ,  more  s tud ies  may  be  requ i red  to
subs tan t ia te  the  resu l t s  and  a r r ive  a t  a
def in i te  conclus ion  in  te rms of  safe ty  and
ef f icacy  of  add ing  an t iox idan t  therapy  as
secondary  therapy  for  the  t rea tment  o f
pros ta te  cancer .

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  e ry throcy te  ascorb ic
acid and plasma vitamin E are indicated in
Table I .

We observed a significant decrease in the
leve l s  o f  e ry throcy te  ascorb ic  ac id ,  and
plasma vitamin E (non enzymatic antioxidant
defense  sys tem)  in  pa t ien t s  wi th  wi th
carc inoma of  p ros ta te  when  compared  to
controls.  Free radical generation can induce
oxidative stress.  The decrease in the levels
of  these non enzymatic ant ioxidant  vi tamin
parameters  may  be  due  to  the  increased
turnover ,  fo r  p reven t ing  ox ida t ive  damage
in  these  pa t ien t s  sugges t ing  an  increased
defense against  oxidant  damage in prostate
cancer. Similar reports of decreased vitamin
E levels were reported by Almushatat AS et

TABLE I : The  mean ± SD va lues  o f  e ry th rocy te
ascorb ic  ac id  and  p lasma  v i t amin  E  in
con t ro l s  and  pa t i en t s  wi th  ca rc inoma of
p r o s t a t e .

Group  1 Group  2
P a r a m e t e r ( C o n t r o l s ) ( P a t i e n t s )

n = 3 0 n = 3 0

Ascorbic  Acid (mg/dl) 4 . 8 8 ± 0 . 1 1 3 .46±0 .22*

Vi tamin  E  (µmoles /L) 8 . 4 2 ± 0 . 3 4 7 . 0 6 ± 0 . 2 9 * *

*P<0.001 compared to controls; **P<0.01 compared
to  con t ro l s .
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