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In this study, we examined the effect of nimesulide and ranitidine on the
indomethacin- and ibuprofen-induced ulcer. In addition, we investigated
whether there was a direct chemical interaction of nimesulide and ranitidine
with indomethacin, and also whether nimesulide and ranitidine neutralized
the gastric acid in vitro. Our studies showed that nimesulide (100, 300, 500
mg/kg) prevented the indomethacin-induced gastric ulcers completely. Rani-
tidine at a dose of 150 mg/kg reduced the mean ulcer area to 2.5 ± 0.76 mm2

in the indomethacin-treated and to 2.0 ± 0.81 mm2 in ibuprofen-treated rats.
The mean ulcer areas in rats given only indomethacin and only ibuprofen
were 20.3 ± 1.58 mm2 and 9.5 ± 1.43 mm2, respectively. There were no
chemical reactions between nimesulide and indomethacin or ranitidine and
indomethacin in vitro. Nimesulide and ranitidine did not neutralize the gas-
tric acid in vitro.
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INTRODUCTION

Nonsteroidal anti-inflammatory drugs (NSAIDs)
are most preferable drugs used in the treatment of
inflammatory diseases since they are effective in
the relief of pain, fever, edema, redness which are
main components of inflammation [11]. The anti-
inflammatory effect of NSAIDs is due to the inhibi-
tion of COX [8]. Inhibition of COX is responsible
for side effects of NSAIDs.

Gastrointestinal side effects belong to the most
common side effects that limit their use [4]. In cli-
nical trials anti-ulcer drugs are used with NSAIDs
to reduce their gastrointestinal side effects [12].
Previous studies demonstrated that inhibition of
COX resulted in both anti-inflammatory action and
side effects [16]. COX exists as constitutive (COX-1)
and inducible (COX-2) isoforms [2]. COX-1 causes
the expression of cytoprotective prostaglandins that
are found in the brain, kidney and gastric tissue.
COX-2 causes the expression of pro-inflammatory
prostaglandins [15]. This shows that two isoforms
have different functions. Nonselective COX inhibi-
tors given orally produced gastric ulcer in rats [10].
Contrarily, selective COX-2 inhibitors reduce gas-
tric damage [1].

In our preliminary study, oral administration of
indomethacin, naproxen, ibuprofen, diclofenac pro-
duced ulcer in rat gastric tissue while 100, 300, 500
mg/kg of nimesulide given orally did not produce
gastric ulcer. The aim of the present study is to in-
vestigate the effect of nimesulide on the indome-
thacin- and ibuprofen-induced ulcer and to com-
pare the effect of nimesulide with ranitidine, classic
anti-ulcer drug. In addition, we investigated whether
there is a direct interaction of nimesulide and rani-
tidine with indomethacin and whether nimesulide
and ranitidine neutralize HCl in vitro.

MATERIALS and METHODS

Animals

A total of 60 albino male Wistar rats, weighing
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 conditions.

Drugs

Nimesulide was from Biofarma (Turkey), rani-
tidine was from Deva (Turkey), indomethacin and
ibuprofen were from Sigma (Germany).

Effect of nimesulide and ranitidine on the indo-

methacin-induced gastric damage

In the first experiment, we examined the anti-
ulcer effect of of nimesulide and ranitidine in the
indomethacin-induced gastric ulcer model [6]. We
administrated nimesulide at doses of 100, 300, 500
mg/kg and ranitidine at 150 mg/kg by oral gavage
to the rats fasted for 24 h. Equal volume of distilled
water was administrated to control group per os.
Five minutes after the administration of the drugs,
indomethacin at a dose of 25 mg/kg was given by
oral gavage. At the end of the experiment, the rats
were killed by thiopental sodium (50 mg/kg) over-
dose 6 h after indomethacin administration. The
stomachs were removed. The damage (ulcer) areas
were observed macroscopically and measured by
planimetry. The preventive effects of nimesulide
and ranitidine were compared with control group
(indomethacin).

Effect of nimesulide and ranitidine on the ibu-

profen-induced gastric damage

We administrated nimesulide at doses of 100,
300, 500 mg/kg and ranitidine at 150 mg/kg by oral
gavage to the rats fasted for 24 h. Equal volume of
distilled water was administrated to control group
per os. Five minutes after the administration of the
drugs, ibuprofen at a dose of 400 mg/kg was given
by oral gavage. The same method was applied that
was mentioned above. At the end of the experi-
ment, the rats were killed by thiopental sodium
(50 mg/kg) overdose 6 h after ibuprofen admini-
stration. The stomachs were removed. The damage
(ulcer) areas were observed macroscopically and
measured by planimetry. The preventive effects of
nimesulide and ranitidine were compared with con-
trol group (ibuprofen).

CHEMICAL EXPERIMENT

General

Active ingredients of nimesulide, ranitidine and
indomethacin were extracted with MeOH from
trade drug formulations. 200 MHz 1H-NMR and
50 MHz 13C-NMR spectra were recorded on Varian
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spectrometer; pH values were measured using
Schott CG 840 pH-meter.

Investigation of chemical reaction between nime-

sulide and indomethacin in vitro

Nimesulide (39 mg, 0.13 mmol) was dissolved
in water (10 ml). Indomethacin (45 mg, 0.13 mmol)
was added to this solution. The resulted solution
was magnetically stirred for 30 min. Water was re-
moved under reduced pressure at 40°C using a ro-
tary evaporator. The residue was dissolved in
CD3OD (0.5 ml) and 1H-NMR and 13C-NMR spec-
tra were recorded. The spectra were compared with
the spectra of authentic samples of nimesulide and
indomethacin.

Investigation of chemical reaction between rani-

tidine and indomethacin in vitro

The above procedure was applied using raniti-
dine (40.8 mg, 0.13 mmol) instead of nimesulide.
The spectra of authentic samples of ranitidine and
indomethacin were compared with those of the
mixture.

Effect of nimesulide on HCl (pH = 2)

A solution of 38 ml of HCl having pH = 2 was
prepared. Molar equivalent of nimesulide (117 mg,
0.38 mmol) was added to this solution. The final
solution was magnetically stirred for 20 min; pH
value was measured.

Effect of ranitidine on HCl (pH = 2)

The above procedure was applied using raniti-
dine (133 mg, 0.38 mmol) instead of nimesulide
pH value was measured.

Statistical analysis

The results were expressed as means + SE. Re-
sults were analyzed with one-way ANOVA and
Mann-Whitney U-test. The accepted level of sig-
nificance was p < 0.05.

The present study was approved by the Ethic
Committee of Atatürk University, Medical Faculty.

RESULTS

Effect of nimesulide and ranitidine on the

indomethacin-induced gastric damage

Administration of nimesulide at doses of 100,
300, 500 mg/kg to rats did not produce gastric da-

mage, but slight hyperemia was seen. Administra-
tion of ranitidine and indomethacin produced ul-
cers. The ulcers were of various size and depth,
oval, round, irregularly shaped. They were distrib-
uted throughout the gastric mucosa. Margins of ul-
cers were demarcated. Hyperemia was more sig-
nificant with indomethacin-treated rats than that af-
ter ranitidine.

As seen from Table 1, the mean ulcer area was
20.3 ± 1.58 mm2 in rats given indomethacin and
was 2.5 ± 0.76 mm2 in rats given ranitidine.

Table 1. Effect of nimesulide and ranitidine on the indometha-
cin-induced ulcer

Drugs Dose
(mg/kg)

Mean ulcer
area (mm2)

p

Nimesulide 100 0 < 0.001

Nimesulide 300 0 < 0.001

Nimesulide 500 0 < 0.001

Ranitidine 150 2.5 ± 0.76 < 0.001

Indomethacin
(control)

25 20.3 ± 1.58

Table 2. Effect of nimesulide and ranitidine on the ibuprofen-in-
duced ulcer

Drugs Dose
(mg/kg)

Mean ulcer
area (mm2)

p

Nimesulide 100 0 < 0.001

Nimesulide 300 0 < 0.001

Nimesulide 500 0 < 0.001

Ranitidine 150 2.0 ± 0.81 < 0.001

Ibuprofen
(control)

400 9.5 ± 1.43

Effect of nimesulide and ranitidine on

the ibuprofen-induced gastric damage

There were no ulcer areas in rats given nimesu-
lide at doses of 100, 300, 500 mg/kg while there
were ulcer areas in ranitidine-given and control
groups. There were ulcer areas in ibuprofen-indu-
ced and ranitidine-treated groups. The ulcers were
similar in indomethacin- and ibuprofen-treated
groups (macroscopically). As seen from Table 2,
the mean ulcer area was 9.5 ± 1.43 mm2 in ibu-
profen-given rats and 2.0 ± 0.81 mm2 in ranitidine-
-treated groups.
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Results of the investigation of chemical

reaction between nimesulide and

indomethacin in vitro

Comparison of the spectra of nimesulide and
indomethacin in reference samples and the mixture
showed no reaction.

Results of the investigation of chemical

reaction between ranitidine and

indomethacin in vitro

No reaction was detected between two com-
pounds.

Effect of nimesulide on HCl (pH = 2)

There was no changes in pH values of HCl so-
lution due to nimesulide.

Effect of ranitidine on HCl (pH = 2)

We determined that ranitidine increased pH val-
ues of HCl solution from 2 to 2.42.

DISCUSSION

Our preliminary study examined the effect of
indomethacin, naproxen, ibuprofen, diclofenac and
nimesulide at anti-inflammatory doses on the ga-
stric tissue. Our studies showed that indomethacin
produced the largest while diclofenac the smallest
ulcer areas. Naproxene and ibuprofen represented
mid-range ulcerogenic drugs. Nimesulide at a dose
of 100 mg/kg did not cause gastric ulcer. In addi-
tion, there was a significant hyperemia in the ga-
stric tissue after ulcer-producing drug groups. Con-
trarily, there was no hyperemia in the group given
nimesulide. There was no gastric damage even at
300 and 500 mg/kg doses of nimesulide. It is known
that selective COX-2 inhibitors reduce gastric da-
mage [1]. In view of these results and current know-
ledge, we examined the effect of nimesulide on the
indomethacin- and ibuprofen-induced gastric ulcer.

In this study, we showed that nimesulide (100,
300, 500 mg/kg) prevented the indomethacin-indu-
ced gastric ulcers completely. Mean ulcer area was
20.3 ± 1.58 mm2 in the control group treated with
indomethacin. To compare the effect of nimesulide
with that of ranitidine, we administered ranitidine
at a dose of 150 mg/kg by oral gavage. Despite
ranitidine is a classic anti-ulcer agent, it is weak in

comparison with nimesulide. These surprising re-
sults were obtained also in the ibuprofen-induced
ulcer models. Nimesulide also prevented the ibu-
profen-induced ulcer at the same doses as men-
tioned above. Ibuprofen caused smaller damage
than indomethacin (46.7%). However, ranitidine
could not prevent the ibuprofen-induced ulcers
completely. Ranitidine reduced indomethacin-in-
duced ulcers 8-fold in comparison with the control
group. This showed that anti-ulcer effect of raniti-
dine was significant. It is known that indomethacin
and ibuprofen are nonselective COX inhibitors (in-
hibiting both COX-1 and COX-2) that cause more
gastric damage than the other NSAIDS [5, 9]. Inhi-
bition of COX-2 causes anti-inflammatory effects
and inhibition of COX-1 causes the gastrointestinal
ulcers [3]. The ulcerogenic effect of NSAIDS is due
to the inhibition of cytoprotective prostaglandins in
the gastrointestinal mucosa [15]. Cytoprotective
prostaglandins show their protective effects by re-
ducing HCl secretion, increasing mucus and bicar-
bonate secretion, improving mucosal blood flow
[8]. It is known that indomethacin inhibits COX-1
more than COX-2. Laudanno et al. [10] demon-
strated that misoprostol prevented indomethacin-
-induced ulcers. In another study, it was found that
indomethacin increased HCl secretion opposite to
the cytoprotective prostaglandins [9]. In our study,
complete prevention of indomethacin- and ibupro-
fen-induced gastric ulcers by nimesulide demon-
strated that the ulcerogenic mechanisms of indo-
methacin and ibuprofen were similar. In addition,
indomethacin produced more extensive ulcers than
ibuprofen. This indicates that indomethacin inhibits
COX-1 stronger than COX-2 [10]. Ranitidine re-
duced significantly indomethacin- and ibuprofen-
-induced ulcer. Ranitidine was shown to reduce
HCl secretion, improve gastric blood flow and in-
crease the synthesis of bicarbonate and cytoprotec-
tive prostaglandins [7].

Kataoka et al. [9] reported that indomethacin
inhibited COX-1, reduced synthesis of PGE2, in-
creased the gastric acid secretion, gastric myeloper-
oxidase activity and gastric motility while nimesu-
lide revealed opposite effects to indomethacin. Se-
lective COX-2 inhibitors play a role in the healing
of gastric damage [11, 13].

Complete prevention of indomethacin- and
ibuprofen-induced ulcers by nimesulide could have
suggested that there was a chemical reaction be-
tween them. The chemical experiments were con-
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ducted to clarify this situation. There were no che-
mical reactions between nimesulide and indome-
thacin or ranitidine and indomethacin and there
was not any chemical antagonism between them.
Additionaly, nimesulide did not change pH value of
HCl solution while ranitidine increased it from 2 to
2.42. In fact, the prevention of indomethacin ulcers
by nimesulide at anti-inflammatory dose is surpris-
ing. Kataoka et al. [9] reported that nimesulide
revealed opposite effects to indomethacin. In our
another study, rofecoxib and celecoxib that are
COX-2 selective inhibitors (and this selectivity is
stronger than that for nimesulide) could not prevent
indomethacin-induced ulcers. The mean ulcer areas
were 18.5 ± 5.24 mm2 for rofecoxib, 19.6 ± 6.88
mm2 for celecoxib and 22 ± 3.18 mm2 for indo-
methacin. In our another study, nimesulide and
ranitidine reduced the ethanol-induced ulcers in
rats [14]. Laudanno et al. [10] found that rofecoxib
and celecoxib increased the indomethacin-ulcers.
In the view of these facts, we can say that nimesu-
lide acts not as an anti-inflammatory drug, but acts
like a H2 receptor blocker.

We suggest that nimesulide showed the anti-
-ulcer effect not by reacting with NSAIDs but by
exerting an opposite effect to their ulcerogenic ef-
fect. In addition, the anti-ulcerogenic effects of ni-
mesulide and ranitidine were similar.
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