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Abstract: The study was con dueled to e;l[amine the role of free radicals
in Ind()ffiethacill induced gastric mucosal injury and to evaluate the
gastroproteetive effects of melatonin Ilnd beta-carotene. Gastric mucosal
injury was produced in rats by administering indomethacin 30 mgfkl:
suhcutaneously. Melatonin was administered in three different doses of 5.
10 and 20 mgfkg, 30 minutes prior to the administration of indomethocin.
Beta-carotene was administered as a single dose of 100 mglkg. Following
parameters were calculated: ulcer index. lipid porox.idalion and nnLioxidont
defense enl'.ymes Le. superoxide dismutnse, glutathione peroxidllse and
catalase. Indomethllcin caused gastric mucosal injury in the lorlll of
haemorrhages, increased the lipid peroxidotion and decreased lite levels
of the antioxidant defense enzymes. Melatonin (20 mgfkg) and beln­
carotene decreased the ulcer indel( and lipid peroxidation, and reduced
the decrease in antiol(idaot enzyme levels. These findings suggest the
meilltullin llnd bet:l-carotene show protective effect against indomethacin
induced gastric injury and this effecl is mediated by scavenging of oxygen
derived free radicals.
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INTRODUCTION

It has been recently proposed that
agents, like melatonin (1), beta-carotene (2),
allopurinol (3) and superoxide dislllutasc (4).
protect the gastrointestinal mucosa against
NSAID and ethanol· induced injury. Beta­
carotene. an antioxidant, has been shown
to prevent the gastric mucosal injury caused
by ethanol induced oxidative stress (2).
Similarly. melatonin has been shown to
reduce the gastroduodenal injury caused by
ethanol in rats (1), However, some studies
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have shown that lipid peroxidatioo mig-ht
oot be an important process iu the
development of mucosal lesions due tu
NSAIDs (5). Some other studies have failed
to show the protective effect of beta~carotenc
(6), allopurinol (7) and superoxide dismuta!:;c
(7) against gastric mucosal injury caused
by ethanol in rats. These findings are thus,
not unequivocally accepted.

Till date, the therapeutic potential of
antioxidants for gastric mucosal injury
caused by NSAIDs has not been firmly
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established, so the present study was aimed
to confirm the role of antioxidants: beta­
carotene and melatonin in gastric mucosal
injury induced by a NSAID (indomet.hacin).

METHODS

Subjects

Male wlstar rats (lfjO-200 g) housed
under st.andard laboratory conditions with
12 hour day/night cycle with food and water
nd libitum. were used. The experiments
were initiated only after the approval of the
Institutes Ethics committee. The animals
were kept fasting for 48 hours prior to the
experiment.. The rals were divided into
seven treatment groups of 12 animals each.
Out of each group, 6 animals were used to
calculate ulcer index and 6 La assess lipid
pcroxidation alongwith free radical enzyme
activity.

Adm/flt'strotiOfl of Drugs

DifferPlli groups of animals were
admiuisten:d melatonin (5, 10 and 20mg/
kg; intragastrically) and B-carotene {lOa
mg/kg; inlragastricallyL Melatonin was
dissolved in 0.25'h carboxymethyl cellulose
(CMC) and B-carotene in vegetable oiL
Drugs were given 30 minutes prior to
administration of indometbacin. For each
treatment, respective vehicle controls were
used.

(il Melntonin dissolved In 0.25/if
carboxymethyl cellulose (CMC) was
ndministered in doses of 5, 10 nnd
20 mglkg.

tid Beta-carotene di~solved in vegetable oil
as vehicle was administered III single
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dose of 100 mglkg in the other group,
30 minutes prior to indomethacin
administration.

Indomethacin was administered
subcutaneously in a dose of 30 mg/kg
dissolved in normal saline with 100 ~1 of
tween-BO, The animals were sacrificed
6 hours after indomethacin administration.
Saline control for this model was used by
ndministrntion of 0.2 ml of normal saline
subcutaneously.

Macroscopic examination

The stomach was cut open :.lIang the
greater curvature and washed in normal
suline. The it was laid nat and ulcer area
calculated under a dissecting microscope
(x10J with a square grid. Gastric mucosal
lesions were s en in the form of
haemorrhages or linear breaks.

Ulcer index was calculated using thl!
following method (B):

Ulcer index =- 10tx

Where X = Total mucosal area/Total area
of mucosal lesions_

Preparation or Gostric Mucosal Homogenate

The stomach was removed and kept in
ice·cold phosphate buffer (pH 7.2), [t was
cut along grealer curvature and washed
with ice·cold phosphate buffer to remove the
debris. Tbe gastric mucosa was scraped with
a plastic scraper, weighed and homogenized
by a hand homogcniser in phosphnte
buffer to prepare 4.5 ml homogenate. The
homogenate was used for the assay of lipid
peroxidation and protein concentration.
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TABLE n: Effect of beincarot ne on indomethacin-induced gastric mucosal
injury, values are preseD dam na:l: 0 (0:6).

Groups Ulcer index Lipid SOD (U I mg
peroxidatlQn protein)

(IImo/MDAlmg)

GPx (nmoll rna
prof!!'" )

aliue contl'Ol

icl c.ontrol
IDdoDlelhn jll
(30 mg/kg)'
B tlIcarot ne !lOO mclkgl

o
0.18 0.03'

o07±0.02

1.7:1:0.5

3 hO.?
2.3±O.-l'"

5.7±1.3
3.LO.6·

4.1:1:1.0

170.8±23.6

58.5± .6'

149.5%15.3*

20.3:17
12.1±2.•

1 .3:1:1. *

. = P<O.05 v saline con rol
* = <0.05 v vehicle contTol

B t -c roten admini t red in a single dose
of 1 0 mg/kg caused n ignifi ant decreas
in ulcer ind x ". camp red to th control
(0.07 ± 0.02 0.18 ± 0.03; P<0.05) (Table IT).

Biochemical parameters

i I Lipid p roxidation : Mela OnID reduced
ind ill hacin indue· diner as in lipid
p rorid ti n a c mpared 0 lhe vehiel
control (Tabl 11. However thi
redu ioo a' :ta i tically ignific nt
nly at 20 m /I g dose of m la ooin.

(2.3 ± 0.3 Vs 3.6 ± 0_ ornol MD /mg
pro ein; P<O.05). B a-caro ne

dmini red in a single dose of 100 mg/
kg cau cd a significant decrea in I-ipid

roxjda -ion as c mpar cl to th control
(2.3 ± 0.4 Vs 3.7 ± 0.7' P<O. 5) (Tabl
II.

Ii) f1lioxidant d ·fence 'nzymes ( D. GPx,
ataJa_ e) : Melat nin preven d the

r ductioo in b I v 1 f S D nzym
bu hi wa· 00 ignificao any of
th do Eo! u d in comparl all to th
vehicl contI' I. Th 20 rng/kg do of
mel t oin ignificantly pI' vente h
reduc ion of GPx J v Is by ind me hacin

(147 ± 15.9 Vs 59.3 ± 11. nmol/mg
pI' ein' P<O.OS) and als preven d
the reduction of catala e (l .2 ± 2.1
12.4 ± 3.1; P<O.Ol). Beta-caro en
eau ed 8U increa e in conceotr tion f

D buL thi was no significant a.'
compared to vehicle con 1'01. It 'aos d
a ignifieaot incr a Px lev 1
(149.5 ± 15.3 Vs 58.8 ± 8.6; P<0.051 1d
ca aJase level (18.3 ± . V 12.1 ± 2.9;
P<O.05) when compared to v hicle.

Dr U 10

lot/om thacin a non-s rnidal an i­

inflammatory drug is known l. indue·
rosion an ulcer in th ga rointes inal
rac . Although it ha be n propo d tha n

d fici ney of endogenou . pro t glandins du
o inhibi ion of cyclo-oxygenase enzyme by

indomethacin i inv Iv d in th eft' ct
the exact p hogenic m chani m remains to
b elucida ed. uch ree Jl a en ion ha
been focu ed 011 he role of reacLive oxygen
peei s in m dia ing indomethacin-indue d

ga tric mueo al injury (15).

The re ul ts of th pTe en s udy show
that indome hacin caused a sigoifican
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increase in lipid peroxidation along with
gastric mucosal injury. The levcls of
antioxidant defense enzymer; also decreased
following administration of indomethacin.
These results arc in accordance with 3

previous report of Yoshikawa et al (16) and
Tanaka et al (17) who showed that the area
of gastric erosions and the amount of
thiobarbituric acid reactive substances in
gastric mucosal were significantly increased
after indomethacin administration.

In a recent study, Alarcon et al
demonstrated the protect.ive effect of
melatonin on indomethacin induced gastric
mucosal injury (IS). It was sho\vn that
pret.reat.ment with melatonin resulted in
a significant increase of glutathione
peroxidase levels which WIlS decreased by
indomethacin. This was accompanied with
a decrease in ulceration. Also, the increased
thiobarbituric acid reactant.s after
indomethacin administration were inhibited

y melatonin. Our findings confirm that. of
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the mechanisms by which indomethacin
causes gastric mucosal injury is by
generation of free radicals and increased
lipid peroxidation and melatonin may hilVe
gastroprotectivc effect. due to its free radical
scavenging properties.

Like melatonin, single administration of
beta·carotene (100 mg/kg) significantly
reduced the area of gastric mucosal injury
and reduced the increase in lipid
pcroxidation. In addition to t.his, beta­
carotene also significantly prevented the
reduction of antioxidant defense enzymes
namely superoxide dismutase, glutathil>ne
peroxidase and catalase. induced by
indomethacin.

The above results lead us to conclude
that indomethacin-induced damage of the
gastric mucosa can be counteracted by
melatonin or bela-carotene and the
antioxidants might play an adjuvant role in
the pbarmacotherapy of gastric ulcers.
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