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LETTER TO  THE  EDITOR

LIPID PEROXIDATION LEVELS IN PEPTIC ULCER
AND GASTRIC CARCINOMA

S i r ,
( Rece ived  on  September  9 ,  2005 )

Pept ic  u lce rs  and  carc inomas  a re  two
major  pa tho log ica l  condi t ions  o f  the
gas t ro in tes t ina l  t r ac t .  Mal ignanc ies  o f  the
G.I tract are relatively resistant to radiation
therapy  and  benef i t  f rom chemotherapy
remains  modes t ,  whereas  an  e f fec t ive
ra t iona l  the rapy  s t i l l  r emains  e lus ive  in
cases of gastro duodenal ulceration. One of
the  common denomina tors  p roposed  in
genes i s  o f  these  d i seases  i s  f ree  rad ica l
s t ress .  F ree  rad ica l s  a re  h igh ly  reac t ive
molecu les ,  which  a re  p roduced  as  a  by-
product  of  metabol ism (1) .  A react ive free
rad ica l  genera ted  in  the  body  reac t s  wi th
non-radical and results in free radical chain
reac t ion  lead ing  to  fo rmat ion  of  new f ree
radicals.  If  the defence mechanism of body
fails to combat them, these free radicals pose
a threat of injuring tissues by reacting with
ce l l  l ip ids .  L ip ids  in  the  ce l l  membrane
undergo degradation to form hydroperoxides.
Po lyunsa tura ted  fa t ty  ac ids ,  PUFA,  a re
especially liable to lipid peroxidation. Lipid
hydroperoxides decompose to form a variety
of  p roduc ts  inc lud ing  malondia ldehyde
(MDA).  MDA was used as  an  indicator  to
assess oxidative damage of cells and tissues
(2)  and prof i le  of  ant ioxidant  defence was
s tud ied  as  superox ide  d i smutase  and
ca ta lase  ac t iv i t i es  in  the  above  s ta ted
s t u d i e s .

Thi r ty  cases  of  pept ic  u lcer  proved by
endoscopy (both duodenal and gastric ulcer)
and an  equal  number  of  gas t r ic  carc inoma
were  se lec ted  f rom the  ou t  pa t ien t
Department of Medicine and Gastroenterology,
Univers i ty  Hosp i ta l ,  Banaras  Hindu
Univers i ty ,  Varanas i .  Gas t r ic  ca rc inoma
patients were also confirmed by histopathological
examinat ion of  the  biopsy.  Fi f teen heal thy
age and sex-matched subjects were included
following their informed consent to provide
as  con t ro l  cases .  Blood  samples  were
collected form the antecubital vein and serum
was  separa ted .  Leve ls  o f  malondia ldehyde
(MDA) in  the  se rum were  examined  in
pa t ien t s  o f  pep t ic  u lce r  and  gas t r i c
carcinoma and referred to  those in  heal thy
cont ro l  subjec ts .  Al l  the  pa t ien ts  inc luded
in  the  s tudy  underwent  endoscopic
examina t ion .  Biopsy  f rom the  pa t ien t s  o f
gastric carcinoma, in addition, was taken for
h is topa thologica l  examinat ion .

The  assay  of  malondia ldehyde  leve l
(MDA) in the serum was performed by the
technique of Philpot (3) with the suggested
modif ica t ion  (4) .  A f resh  s tock reagent  of
TCA-TBA-HCI was prepared at  the t ime of
assay.  0 .01% butylated hydroxytoluene was
added  to  the  s tock  reagen t  to  abo l i sh  the
metal catalysed auto oxidation of lipids (5).
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Standard MDA solut ion was prepared from
malondia ldehyde  b i s  (d imethy l )  ace ta l
solution obtained from Aldrich Chemical Co.,
USA.  Two ml  of  s tock  reagent  was  added
separately to 1 ml test sample, standard and
blank  respec t ive ly .  Al l  the  samples  were
ex t rac ted  wi th  4  ml  o f  n -bu tanol  and  the
optical  absorbance was recorded at  530 nm
in SICO spect rophotometer .

Antioxidant enzyme superoxide dismutase
was  assayed  by  the  measurement  o f  the
ab i l i ty  o f  the  enzyme to  inh ib i t  the  au to
oxidation of pyrogallol (6). Change in optical
absorbance of sample with respect to blank
per  minute was recorded at  420 nm in the
spec t rophotometer .  The  enzyme inh ib i t ion
caused by the  serum was  expressed in  mg
prote in /ml  of  serum.  Cata lase  ac t iv i ty  was
assayed by the  decomposi t ion  of  hydrogen
peroxide (7).  The activity was expressed as
µM of H2O2 decomposed per mg protein/mt.
S ta t i s t i ca l  ana lys i s  was  done  by  pa i red  t -
t e s t .

Lip id  peroxide  leve ls  were  assessed  as
malondialdehyde (MDA) levels in mMol/L in
75 indiv iduals – compr is ing  of  30  cases  of

pep t ic  u lce r  and  equa l  number  o f  gas t r i c
carc inoma cases .  The  resu l t s  o f  bo th  the
groups  were  compared  wi th  age  and  sex
matched 15 healthy individuals. Peptic ulcer
patients were in the age group of 41.0 ± 12.7
years  whereas  the  mean  age  of  gas t r i c
carc inoma pat ients  was  53.3 ± 8.7  years .

The patients of peptic ulcers and gastric
carcinoma showed a s ignif icant  increase in
lipid peroxidation levels and parallel decline
in  superox ide  d i smutase  and  ca ta lase
activities in comparison to their control cases
(Table I). The increase in lipid peroxidation
leve l  in  pep t ic  u lce r ,  wi th  even  grea te r
increase  in  ca rc inoma i s  cons i s ten t  to
propose  f ree  rad ica l s  in f l i c t ing  permanent
a l te ra t ion  in  gene t ic  mate r ia l ,  which  may
serve  as  an  in i t i a l  s t ep  in  the  p rocess  o f
carc inogenes i s .  The  pa t ien t s  a re  fu r ther
prone to oxidative damage as observed from
the decline in antioxidant enzyme levels of
super oxide dismutase and catalase activity.
Severity of ulcer is known to increase with
s ign i f ican t  decrease  in  an t iox idan t  s ta tus
(8, 9).

Free  rad ica l s  a re  p roduced  in  the

TABLE I : Status of lipid peroxidation (LPO), Superoxide dismutase (SOD) and
Cata lase  (CAT) in  pept ic  u lcer  and gas t r ic  carc inoma pat ients .

Groups Number Gender Age LPO S O D C A T
M / F (Years) m M o l / L mg Protein/ µM of H2O2

ml of serum decomposed/mg of protein/mt

Control 15 10/5 33.5± 0.02 0.32± 0.034* 25.6± 2.7 9.13± 1.53

Gastric Ulcer 10 8/2 53.2± 8.8 0.655± 0.04* 20.2± 2.7* 6.18± 1.27*

Duodenal Ulcer 20 13/7 35.0± 9.6 0.684± 0.06* 22.8± 3.1* 6.71± 1.01*

Gastric Carcinoma 30 21/9 53.3± 8.7 0.923± 0.079* 19.1± 1.9* 5.80± 1.80*

Data  i s  expressed  as  Mean±SEM.
*P value  <0.001 when compared wi th  respect ive  control .
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mi tochondr ia  o f  ce l l  dur ing  b io log ica l
oxidation and if  not quenched rapidly,  they
damage the lipid membrane by peroxidation.
Lipid peroxidation can be measured as diene
conjugates and thiobarbi turic  acid-  react ive
substances (TBARS) assays of human tissues
and body fluids. Oxidation occurs when high
levels of oxygen react with exposed surfaces
dur ing  resp i ra t ion .  I t  happens  every  t ime
we take  in  a  b rea th  o f  a i r .  Oxygen  i s
requi red  for  energy  genera t ing  combust ion
involv ing  endogenous  subs t ra tes  and  to
de tox i fy  xenobio t ics .  Oxida t ion  reac t ion
ensures  tha t  the  molecu la r  oxygen  i s
comple te ly  reduced  to  wate r .  Dur ing  th i s
process, oxygen acts as a terminal 4-electron
accep tor  and  i s  even tua l ly  conver ted  to
stable  chemical  compound,  water .  However
the  reduc t ion  of  oxygen  i s  f requent ly
incomplete, even under normal conditions or
some t ime,  univalent  reduction occurs with
electrons added one at  a  t ime and a series
of  chemica l  in te rmedia tes  a re  p roduced
which are highly reactive and obnoxious to
l iv ing  sys tems  (10) .  Var ious  an t iox idan t
enzymes  l ike  super  ox ide  d i smutase ,
ca ta lase  and  g lu ta th ione  perox idase

cont ro l  the  accumula t ion  of  f ree  rad ica l s
(11) .  Any  imbalance  in  the  ac t iv i ty  o f
these  enzymes  normal ly  l eads  to  fau l ty
disposal of free radicals and its accumulation.
These reactive oxygen species besides l ipid
perox ida t ion  a re  a l so  respons ib le  fo r
ox ida t ion  of  bases  in  ce l lu la r  DNA and
consequent  mutagenic ,  cy to tox ic  and
cross l ink ing  ou tcomes .  Resu l t ing  ne t
uncont ro l led  express ion  of  ce r ta in  genes
ef fec t s  mul t ip l ica t ion  of  ce l l s  l ead ing  to
malignancy (1, 10, 11).

Reac t ive  oxygen  spec ies  has  been
impl ica ted  in  gas t ro in tes t ina l  d i sorders ,
related to gastric hyper secretion and gastro
in tes t ina l  mucosa l  damage  (12) .  High  f ree
radica l  ac t iv i ty  in  pa t ients  of  pept ic  u lcer
and gastr ic  carcinoma and a decl ine in the
enzymatic  act ivi ty  of  superoxide dismutase
alongwith  ca ta lase  observed in  the  present
study supports oxidative damage of mucosa
a longwi th  fa l l  in  an t iox idan t  defence  in
development of gastric ulcers and carcinoma.
Larger confirmation of the observations may
he lp  con templa t ing  ra t iona l  p reven ta t ive
and correc t ive  s t ra tegies .
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