
SHORT COMMUNICATION

EFFECT OF NIMESULIDE, ROFECOXIB AND CELECOXIB
ON GASTRIC TISSUE GLUTATHIONE LEVEL IN RATS
WITH INDOMETHACIN-INDUCED GASTRIC ULCERATIONS

Konca Altinkaynak�, Halis Süleyman�, Fatih Akçay���

����������� 	
 ��	�������� ��� ����������� ������	�	��� ������� ����������� ������ �������
�� !"!#$ %�&����� ������

Effect of nimesulide, rofecoxib and celecoxib on gastric tissue glutathione
level in rats with indomethacin-induced gastric ulcerations. K. ALTINKAY-
NAK, H. SÜLEYMAN, F. AKÇAY. Pol. J. Pharmacol., 2003, 55, 645–648.

Glutathione (GSH) is a tripeptide and a superoxide radical scavenger and
it protects thiol protein groups required for maintaining the integrity of cell
against oxidation. GSH is present in the stomach at high concentrations and
plays an important role in maintaining the integrity of the gastric mucosa.
We investigated whether oral administration of nimesulide, rofecoxib and
celecoxib, selective COX-2 inhibitors, changed GSH level in the gastric tis-
sue of indomethacin-treated rats. Thirty albino Wistar rats were used in this
study. Animals were randomly assigned to five groups as follows: control
group received only distilled water (group I). Nimesulide at a dose of 100
mg/kg (group II), rofecoxib at a dose of 25 mg/kg (group III) and celecoxib
at a dose of 100 mg/kg (group IV) were intragastrically administered 5 min
before indomethacin (25 mg/kg) treatment. Equal volume of distilled water
was given to the indomethacin-administered group (group V). Indomethacin
was administered intragastrically. Gastric tissue mean GSH level was sig-
nificantly higher in nimesulide-given rats than in rofecoxib- and celecoxib-
treated groups, there was not any significant difference between the nimesu-
lide and control groups. Our study showed that although nimesulide pre-
vented the indomethacin-induced gastric ulcers completely, rofecoxib and
celecoxib did not prevent the indomethacin-induced ulcer formation. In con-
clusion, we propose that nimesulide exerts a prophylactic effect on the
indomethacin-induced gastric ulcers by enhancing gastric GSH level.
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Abbrevations: COX – cyclooxygenase enzyme,
GSH – glutathione, NSAIDs – nonsteroidal anti-
inflammatory drugs

INTRODUCTION

Glutathione (�-glutamyl-cysteinyl-glycine; GSH)
is the most abundant intracellular thiol compound
present in virtually all mammalian tissues. It is
present intracellularly at millimolar concentrations
[1, 4]. Experimental evidence indicates that en-
dogenous GSH plays an important role in maintain-
ing the integrity of the gastric mucosa [5, 12]. Pros-
taglandins are generated by two isoforms of the en-
zyme cyclooxygenase (COX), the constitutively
expressed COX-1 and inducible isoenzyme (COX-2).
It is now known that COX-1 catalyzes the synthesis
of prostanoids that help to regulate normal physio-
logical processes, including gastrointestinal mu-
cosa protection, whereas COX-2 leads to the gene-
ration of prostaglandins that mediate inflammation,
pain and fever. Several factors such as increased
vascular permeability, gastric motility and vagal
activity, decreased gastric blood flow and protec-
tive prostaglandin levels play an important role in
gastric ulcer pathogenesis. Chemicals (ethanol or
HCl) and drugs (indomethacin or acetylsalicylic
acid) are used for the peptic ulcer model in rats.
Indomethacin inhibits COX-1 stronger than COX-2
and is widely used to induce experimental gastric
ulcer in animals. Nimesulide preferentially inhibits
the enzyme COX-2 [10] and prevents the ulcer for-
mation on indomethacin-induced and ethanol-
induced ulcers in rats [13]. GSH has central role in
antioxidant network [4]. Some studies indicated
that administration of reduced GSH significantly
increased plasma levels of GSH and inhibited the
occurrence of gastric injury [6]. Robert et al. [12]
claimed that depletion of endogenous GSH pro-
tected the stomach from acute ethanol-induced in-
jury. We aimed to investigate whether nimesulide
shows antiulcer effect by means of changing GSH
levels in rat gastric tissue.

To our knowledge, there is no study about the
effect of nimesulide, rofecoxib and celecoxib, se-
lective COX-2 inhibitors, on the gastric tissue GSH
level of indomethacin-treated rats. Therefore, in the
present study, we aimed to investigate the effect of
the abovementioned drugs on rat gastric tissue
GSH level and the ulcer index on indomethacin-
induced gastric ulcer.

MATERIALS and METHODS

Animals

Thirty male albino Wistar rats, (180–200 g)
were used, which were fasted for 24 h and provided
with water ad libitum. The animals were housed
and fed in a laboratory at 22°C under standard con-
ditions. Animals were randomly assigned to five
groups (n = 6) as follows: control group was given
only distilled water. Nimesulide at a dose of 100
mg/kg, rofecoxib at a dose of 25 mg/kg and cele-
coxib at a dose of 100 mg/kg were intragastrically
administered 5 min before giving indomethacin
(25 mg/kg). Equal volume of distilled water was
administered to control group (only indomethacin-
given) per os. Indomethacin was administered in-
tragastrically. At the end of the experiment, rats
were killed by thiopental sodium (50 mg/kg) over-
dose 6 h after drug administration. The stomachs
were removed, opened along the greater curvature,
and examined for size of mucosal ulcers. Area of
gastric ulcer was determined by planimetry. Each
lesion was measured along its greatest diameter.
The sum of the lesions’ lengths in each group was
divided by the sum of rats in that group and ex-
pressed as the mean ulcer index [9].

Drugs

Nimesulide and celecoxib were provided by
Pfizer, indomethacin was from Deva and rofecoxib
was from Merck Sharp Dohme Company.

Biochemical analysis (GSH assay)

Gastric tissue GSH level was measured accord-
ing to Tietze [15]. The tissue homogenized with
10-fold dilution (1:10 w/v) in perchloric acid. The
homogenate was centrifuged at 2000 × g for 3 min.
This method is based on the reduction of GSSG to
GSH in the presence of reagent which is trans-
formed into the colored product, formed by the re-
action of GSH with DTNB (5,5’-dithio-bis(2-nitro-
benzoic acid). Its absorbance was measured at 412
nm.

Statistical analysis

The results were expressed as means ± SD. Re-
sults were analyzed with Mann-Whitney U-test.
The accepted level of significance was p < 0.05.
The present study was approved by the local Ethics
Committee.
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RESULTS

Gastric ulcers were induced by indomethacin at
a dose of 25 mg/kg. Ulcers were distributed ho-
mogenously throughout the gastric surface and had
various sizes and depths, rounded, oval and irregu-
lar mucosal defects. As seen from the table, gastric
tissue mean GSH level was significantly higher in
nimesulide-given rats than in the other groups.
Gastric tissue mean GSH level was significantly
higher in the rofecoxib-given and in celecoxib-
given groups in comparison with indomethacin-
treated groups. On the other hand, althought nime-
sulide group had higher mean gastric GSH content
than the control group, the difference did not reach
statistical significance. Administration of nimesu-
lide at a dose of 100 mg/kg did not produce gastric
damage, but slight hyperemia was seen. The ulcer
index of nimesulide-given group was lower than
rofecoxib-given and in celecoxib-given groups.
The ulcer index of all groups is presented in Table 1.

Table 1. Gastric tissue GSH level and ulcer index in indome-
thacin-induced gastric ulcer

Drugs GSH (�mol/g wet tissue)
(mean ± SD)

Ulcer index
(mm�)

Control 3.6 ± 0.8 0

Nimesulide +
indomethacin

4.3 ± 1.2� 0

Rofecoxib +
indomethacin

1.8 ± 0.6����� 20.0 ± 4.1

Celecoxib +
indomethacin

1.9 ± 0.8����� 19.5 ± 5.5

Indomethacin 1.1 ± 0.1� 20.3 ± 3.5

� p < 0.01 compared with control group, � p < 0.001 compared
with control group, � p < 0.01 compared with indomethacin-
treated group, � p < 0.001 compared with indomethacin-treated
group, � p < 0.01 compared with nimesulide-administered group

DISCUSSION

GSH is a non-enzymatic component of the anti-
oxidant defence system. The reduced form of GSH
is the major endogenous antioxidant in living or-
ganism. The half-life of the circulating GSH is very
short (2–3 min) [4]. Plasma level of GSH is
100–500 times lower than its intracellular levels.
Gastric mucosa contains high levels of an endoge-
nous thiol, GSH [5]. Recent studies suggested that
sulfhydryl compounds in the stomach might be im-
portant for the maintenance of gastric mucosal in-

tegrity [12, 14]. Hirota et al. [6] demonstrated that
administration of reduced GSH significantly in-
creased plasma levels of GSH and inhibited the oc-
currence of gastric injury. GSH takes part in detoxi-
fication of drugs by GST catalyzed conjugation.
GSH has central role in antioxidant network in-
cluding vitamins E and C. Vitamin E is present in
low molar ratio compared to the abundance of phos-
pholipids susceptible to oxidative damage. Vitamin
E is continuously recycled by glutathione [4]. Ro-
bert et al. [12] claimed that depletion of endoge-
nous GSH protected the stomach from acute etha-
nol-induced injury. Agents that increase availabil-
ity of thiols, which enhances antioxidant defenses,
all greatly reduce nonsteroidal anti-inflammatory
drug (NSAID) injury [8, 16]. Our findings agree
with the recent studies reported by other authors
who found that GSH levels were low in severely
injured gastric tissue and high in slightly injured
gastric tissues [3, 11]. Some studies reported that
GSH level decreased in the ulcerated gastric tissue
in rats. Experimental evidence indicates that en-
dogenous GSH plays an important role in maintain-
ing the integrity of the gastric mucosa. It has been
reported that GSH depletion is associated with gen-
eration of gastric lesion in the rats [5, 12].

Our results showed that nimesulide increased
the GSH level of the gastric tissue and also signifi-
cantly reduced the acute gastric ulcers caused by
indomethacin. Conventional NSAIDs are associated
with significant toxicities that can frequently limit
their use. Recently, the characterization of two iso-
forms of COX has led to the proposal that selective
inhibitors of the inducible isoform (COX-2) would
be effective anti-inflammatory and analgesic agents
without causing gastrointestinal injury [7]. In our
previous study, we found that nimesulide prevented
the formation of indomethacin- and ethanol-induced
ulcers in rats [13].

In conclusion, we propose that nimesulide exerts
a prophylactic effect on the indomethacin-induced
gastric ulcers by enhancing gastric GSH level.
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