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Abstract :  Reactive Oxygen Species (ROS) can induce carcinogenesis via
DMA injury. Both enzymatic and non-enzymatic antioxidants participate in
cell protection against harmful influence of oxidative stress. The aim of the
present study was to assess the level of end product of lipid peroxidation
such  as  ma lond ia ldehyde  (MDA)  as  an  ox idan t  in  co lo rec ta l  cance r .
Moreover ,  we analyzed the act ivi ty  of  main non-enzymatic  ant ioxidants ,
vitamin E and vitamin C in colorectal  cancer patients.

In the present study, total 48 samples were analyzed which includes
24 age matched healthy controls irrespective of sex (Group I) and 24 cases
of colorectal cancer (Group II). The serum level of lipid peroxide, vitamin
E and vitamin C were estimated in both healthy control Group I (n=24) and
colorectal  cancer Group II  (n=24).  A signif icant  increase in the level  of
serum lipid peroxide (P<0.001), with concomitant decrease in the levels of
se rum v i t amin  E  and  v i t amin  C ,  (P<0 .001)  in  Group  I I  pa t i en t s  were
noticed as compared to the healthy control Group I.  Our findings suggest
that increased oxidative stress and reduced antioxidants defense mechanism
may play an important role in progression and pathogenesis of colorectal
c a n c e r .
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INTRODUCTION

Colorec ta l  cancer  i s  one  of  the  mos t
f requent  neoplas t i c  d i sease  in  human
population and most common causes of death
(1). On the world wide basis each year about
1 million cases are diagnosed with colorectal
cancer and of these more than 50,00,000 dies
from its complications (2). Colorectal cancer
a r i ses  f rom a  se r ies  o f  h i s topa tho log ica l
and  molecular  changes  caused  by  complex
in te rac t ion  be tween  gene t ic  suscep t ib i l i ty
and environmenta l  fac tors .  Gast ro in tes t ina l
blood loss is the most common sign and may
inc lude  a  pos i t ive  feca l  occu l t  b lood  tes t
resu l t ing  in  i ron  def ic iency  anemia  or
hematochezia .  In  case  of  advanced tumors ,
pa t ien ts  may  suf fe r  f rom symptoms l ike
anorex ia ,  we igh t  loss  and  abdomina l  pa in
(3).

Earlier studies have shown that reactive
oxygen  spec ies  a re  fo rmed in  excess
in  co lorec ta l  cancer  (1 ,  4 ) .  Along  wi th
pathological factors, reactive oxygen species
(ROS) ,  such  as  Superoxide  an ion  (O 2–) ,
hydroxyl radical  (OH–),  singlet  oxygen (O–)
and hydrogen peroxide (H2O2)  are  involved
in  process  o f  cancer  in i t i a t ion  and
progress ion.  These  ROS damage the  DMA,
destabilize cell membrane, mitochondria and
leads  to  ca rc inogenes i s  (1 ) .  The  ROS i s
associa ted  wi th  inf lammatory  response  and
frequent cell damage which induces apoptosis
where  a t  h igh  concen t ra t ion  i t  causes
necrot ic  cel l  death  (4) .  Oxidat ive  s t ress  is
associated with a disturbance in pro-oxidant/
ant ioxidant  balance.

Malondia ldehyde  (MDA),  a  p roduc t  o f
l ip id  perox ida t ion  i s  genera ted  dur ing
peroxidation of polyunsaturated fatty acid in

ce l l  membranes  by  f ree  rad ica l s  p lays  an
important role in colorectal cancer (5).  The
vi tamins  E  and  v i tamin  C a re  impor tan t
an t iox idan ts  subs tan t ia l ly  reduces  the  r i sk
of colorectal cancer by neutralizing reactive
oxygen species and other free radicals  that
can damage DMA (6).

In  the  present  s tudy,  a t tempt  has  made
to  assess  the  l eve l  o f  ox ida t ive  s t ress  by
measuring plasma level  of  malondialdehyde
and  non-enzymat ic  an t iox idan ts  v i tamins
such  as  v i tamin  E  and  v i tamin  C in
colorecta l  cancer  pat ients .

MATERIAL AND METHODS

This  s tudy  was  ca r r ied  ou t  in  the
Department of Biochemistry, Dr. V.M. Govt.
Medical  College Solapur,  Shree Chat trapat i
Shivaji  Maharaj General Hospital and Shree
Siddheshwar  Cancer  Hospi ta l  and Research
Center,  Solapur (Maharashtra).  On the basis
of area of study and prevalence of statistics
we have selected 48 subjects,  out of which
24  subjec ts  were  regarded  as  age  and  sex
matched  hea l thy  con t ro l s  and  24  were
patients with colorectal cancer. The patients
were  d iagnosed  to  have  co lon  cancer  and
t rea ted  a t  the  Depar tment  o f  Surgery ,  Dr .
V.M. Govt. Medical College, Solapur. Blood
samples  were  obta ined f rom these  pa t ients
a f te r  in formed wr i t t en  consen t .  The  s tudy
was  approved  by  the  Ins t i tu te  “Eth ics
Commit tee”  and  u tmos t  ca re  was  taken
during experimental  procedure according to
the  Dec la ra t ion  of  Hels ink i  1964 .  Al l  the
control subjects were clinically diagnosed for
the  d iseases  which  induce  oxida t ive  s t ress
and only those were selected having no such
concurrent or past history of disease. All are
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RESULTS AND DISCUSSION

Table II shows a significant elevation of
se rum MDA wi th  concomi tan t  decrease  of
serum vitamin E and vitamin C in colorectal
cancer  pa t ien t s  in  compar i son  to  the i r
normal  hea l thy  cont ro l  counter  par t .

The  reason  for  inc reased  l ip id
perox ida t ion  cou ld  be  due  to  increased
genera t ion  of  reac t ive  oxygen  spec ies  o r
suppress ion  of  the  an t iox idan ts  defence
mechanism in  the  metabol ica l ly  ac t ive
t i s sues .  Recen t ly  i t  was  repor ted  the
an t iox idan t  defence  has  suppressed  in
various colorectal  cancer tumors (10).

Our  f ind ings  s t rongly  suppor ted  by
Elzb ie ta  Skezydlewska  e t  a l  (1 ) ,  who  had
found  tha t ,  s ign i f ican t ly  increased  l ip id
peroxidat ion level  in  colorecta l  carc inoma.
The reactive oxygen species is  main source
of oxidants present in the gut.  Perhaps due
to phagocytes, which are accumulated in the
mucus of patients with bowel disease, could
genera te  ox idan t  upon  ac t iva t ion ,  which
might  con t r ibu te  to  the  increased  r i sk  o f
colorectal  cancer .

apparen t ly  hea l thy  be longs  to  same soc io-
economic s ta tus  and non-alcohol ic .  Al l  the
subjec t s  hav ing  h i s to ry  of  smoking ,
alcoholism and other diseases which induce
oxida t ive  s t ress  such  as  d iabe tes  mel l i tus ,
pulmonary diseases, respiratory diseases etc.
were excluded from the study. After obtaining
informed consent, 6 ml of venous blood was
co l lec ted  f rom the  sub jec t  under  asep t ic
condit ions in  the plain bulb.  The col lected
blood samples were stored at 4°C and all the
biochemical  parameters  were  performed on
the  same day .  Serum was  separa ted  by
cent r i fugat ion  a t  3000 rpm for  10  min .  a t
room tempera ture .  Analys i s  o f  a l l  the
biochemical  parameters  was done manual ly
us ing  the  chemica l s  o f  Qual igens  f ine
chemica ls  Co . ,  Mumbai .  The  parameters
were run on UV Visible Spectrophotometer
(Sys t ron ics ) .  Serum l ip id  perox ide  was
measured by precipi tat ing l ipoproteins with
t r i ch loroace t ic  ac id  and  bo i l ing  wi th
th iobarb i tu r ic  ac id  which  reac t s  wi th
malondialdehyde to form pink colour as per
the method of Kei Satho (7). For estimation
of serum vitamin C, the serum ascorbic acid
is oxidized to diketogulonic acid in presence
of  su lphur ic  ac id  which  reac t s  wi th  2 ,  4
d in i t rophynyl  hydraz ine  to  fo rm red
diphenylhydrazone compound as per method
of Caraway et al (8).  Serum vitamin E was
de te rmined  by  Baker  and  Frank  method
which is based on reduction of ferrous ions
which  forms  a  red  co lored  complex  wi th
α - V dipyridyl (9).

Al l  the  resu l t s  were  expressed  as
means±SD.  Unpai red  s tudent  T  tes t  were
appl ied  for  the  compar i son  of  da ta  and
P<0.001  was  cons idered  as  the  l eve l  o f
signif icance.

TABLE I : Depicts  median age,  age range,  male  and
female  ra t io  o f  bo th  con t ro l s  and
co lo rec ta l  cancer  pa t i en t s .

Pat ien t  base l ine D a t a
charac t e r i s t i c s

P a t i e n t C o n t r o l

Median  Age 6 7 6 2
Age  Range  (yea r s ) ( 3 1 – 8 0 ) ( 3 1 – 8 0 )
Sex  M:  F  Rat io 1 5 : 9 1 5 : 9
Cl in ica l  S tages  o f
Colorec ta l  cancer

S tage  I I 1 2
Stage  I I I 0 7
Stage  IV 0 5
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Formation of reactive oxygen species is
a normal consequence of a variety of essential
biochemical reactions. It  is well known that
reactive oxygen species could be formed in
excess  in  chron ic  d i seases  o f  the  gas t ro
intestinal tract. Production of oxygen radicals
increases with clinical progression of disease
is  involved in  increased l ip id  peroxidat ion
resu l t ing  in  ce l l  membrane  degenera t ion .
Exten t  o f  l ip id  perox ida t ion  produc t  l ike
malondialdehyde compound known to produce
pro te in  c ross  l ink ing  through Schi f f s  base
with DMA and causes DMA damage.  Lipid
peroxidation is initiated by free radical attack
on  ce l l  membrane  PUFA which  genera tes
large amount of  toxic radical  products  that
a re  impl ica ted  in  tumor  in i t i a t ion  and
promotion of  colorecta l  cancer  (5) .  Highly
s ign i f ican t  dep le t ion  in  p lasma v i tamin  E
leve l  was  observed  in  the  p resen t  s tudy .
Vi tamin  E  i s  powerfu l  cha in  break ing
ant ioxidant  and reduces  the  r i sk  of  cancer
by neutralizing reactive oxygen species that
can damage the ONA (12).

Our  f ind ings  cor robora te  wi th  ea r l i e r

repor t s  (11 ,  13 ,  14) ,  where  s imi la r
observa t ion  on  decrease  v i tamin  E
concent ra t ion  in  co lorec ta l  cancer  pa t ien ts
were noticed. The antioxidant role of vitamin
E can be attributed to its ability in quenching
highly  react ive  l ip id  peroxide  in termedia te
by  dona t ing  hydrogen  molecu le  and  th i s
prevents  abs t rac t ion  of  hydrogen  molecule
f rom polyunsatura ted  fa t ty  ac id .  I t  i s  a l so
possible that low level of vitamin E may be
due  to  impai red  absorp t ion  or  t ranspor t
ac ross  the  gas t ro in tes t ina l  t r ac t  due  to
impaired formation of cil l iary wall .

I t  i s  known tha t  v i tamin  C p lays  an
important role in the synthesis of connective
t i s sue  pro te in  such  as  co l lagen ,  and
deficiency of it, therefore affects the integrity
of intracellular matrix and has a permissive
effect on tumor growth. Deficiency of vitamin
C could hinder tumor encapsulat ion.  Hence
low level of serum vitamin E and vitamin C
from our  s tudy  a t t r ibu te  tha t  such  non-
enzymat ic  an t iox idan ts  a re  no t  ab le  to
prevent  ox ida t ive  modi f ica t ions  o f  ce l l
components  and  the i r  l eve l s  decreased
gradua l ly  wi th  p rogress ion  of  co lorec ta l
cancer (1).

Jocobs  e t  a l  (12)  observed  tha t
supplementation of vitamin E and vitamin C
inhibi ts  colorectal  cancer  in  rodent  models
and decreases fecal  mutagenicity in human.
Ant iox idan ts  p lay  an  impor tan t  ro le  in
defense  mechanism tha t  p ro tec t s  the  body
f rom f ree  rad ica l  o r  p romot ing  the i r
decomposition. Lowered level of antioxidant
capacity might be due to i ts  ut i l ization for
nu l l i fy ing  the  ac t ion  of  reac t ive  oxygen
species .

Hence  i t  may  be  pos tu la ted  f rom our
study, that colorectal carcinogenesis may be

TABLE II : Showing levels of oxidants and antioxidants
in controls and Colorectal cancer patients.
(Va lues  a re  expressed  in  Means±SD) .

Parameter Group 1 Group II
(n=24) (n=24)

Serum MDA(nmol/ml) 1.83± 0.52 3.99± 0.58*
#(1.31– 2.35) #(3.41– 4.57)

Serum vitamin C mg/dl 1.49± 0.16 1.02± 0.14*
#(1.33– 1.65) #(0.88– 1.16)

Serum vitamin E mg/L 10.02± 0.90 7.51± 0.59*
#(9.12– 10.92) #(6.92– 8.10)

S ta t i s t i ca l  Compar i son  was  done  be tween  Group
I  and  Group  I I .
Group I – healthy controls;  Group II – Colorectal
cancer  pa t i en t s .
n=24  number  o f  Sub jec t s .
*P<0 .001 – h igh ly  s ign i f i can t .
# – re fe rence  ranges .
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associated with oxidat ive s tress  which may
be reflected by greater elevation of MDA and
decrease level of vitamin E and vitamin C in
the  se rum.
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