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ABSTRACT
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Peptic ulcer is the very common disease affecting millions of people in the world. Gastric hyper acidity and ulceration of the stomach
mucosa due to various factors are serious health problems of global concern. Several drugs widely used to prevent gastro intestinal
ailments, which include H, receptor antagonist and Proton pump inhibitors. Due to problems associated with current treatment,
there is the need to seek alternative drug source against gastric ulcers. Hence, the present study was undertaken to determine the
anti-ulcer property of Indazole, 5-Aminoindazole and 6-Nitroindazole against aspirin induced gastric mucosal injury in rats. Anti-ulcer
activity was evaluated by measuring the ulcer index and Histopathological investigations. Results of this study showed that pre-
treatment with Indazole and its derivatives provided significant protection against gastric ulcer. The gastro-protective effect of
indazoles may be due to inhibition of cytokines and free radical, which are reported in our previous study.

INTRODUCTION

astric hyper acidity and ulceration of the stomach

mucosa due to factors are serious health

problems and is a worldwide problem. Peptic
ulcer is a benign lesion of gastric or duodenal mucosa
occurring at the site where the mucosal epithelium is
exposed to acid and pepsin.l’14 Peptic ulcer disease
induced by several factors including stress, nutritional
deficiencies, NSAIDS and the disease affects a large
portion of the world population.2 Synthetic NSAID’S like
aspirin cause mucosal damage by interfering with PG
synthesis, increasing acid secretion and back diffusion of
H* ions and thus leading to breaking up of mucosal
barrier.> Now a days, the studies first deals with reducing
the release of gastric acid and the second with reinforcing
gastric mucosal protection.”” Although a number of anti-
ulcer drugs are available, all these drugs have side effects
and limitations.

In general Peptic ulcer caused by imbalance between the
“aggressive” and “defensive” factors. The aggressive
factors include acid, pepsin, free radicals, infectious
agents like Helicobacter pylori, chemicals and to a lesser
extent bile salts and pancreatic enzymes. While the
defensive factors include the mucin, bicarbonate,
prostaglandins and mucosa blood flow.

Due to any cause, an increase in aggressive factors or a
decrease in defensive factors will lead to loss of mucosal
integrity resulting in ulceration.® The etiological factors
. 7 . 8 . 9 .
are: diet,” alcohol consumption,” smoking,” non-steroidal
anti-inflammatory drugs (NSAIDs), such as aspirin,
. 10 . 11
naproxen and ibuprofen, psychological stress,
corticosteroids,”> H. pylori infection and genetic

factors,"* and also adult males being predominantly affect
duodenal ulcer.”® The goals of treating peptic ulcer
disease are to relieve pain, heal the ulcer and prevent
ulcer recurrence.

Non-steroidal anti-inflammatory drug (NSAID) like aspirin
is used for the treatment of rheumatoid arthritis, many
inflammatory and related diseases as well as the
prevention of cardiovascular thrombotic diseases. Gastric
ulcer associated with the use of aspirin is a major
problem. Many factors such as gastric acid and pepsin
secretion, gastric  microcirculation,  prostaglandin
E2(PGE2),"® and pro-inflammatory  cytokines like
interleukin(IL)-1 and tumor necrosis factor (TNF)* play an
important roles in the genesis of gastric mucosal damage,
and its subsequent development18 it has been reported
that increases in NO synthase (NOS) activity is involved in
the gastrointestinal mucosal defence and also in the
pathogenesis of mucosal damage.19 Very limited studies
has been conducted on Indazole derivatives in ulcer
study.

The present study; pathological investigations on Indazole
and its derivatives in gastric mucosal damage induced by
aspirin.  Gastric mucosa significantly protected co-
administration of Indazoles with aspirin induced ulcer.

MATERIALS AND METHODS
Experimental Animals

Adult Wister rates of male weighing 100-150g were used
in the present study and these were purchased from the
Kings Institute of preventive medicine, Gundy. The
animals had free access to food and water and
maintained at 24+1 °C temperature with 12h day/12h
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night cycle. All the experiments were carried out between
09.00 and 13.00 hours to avoid circadian variation.

The experiment was carried out in Sree Balaji Medical
College and Hospital, Chennai.

The experimental protocol was approved by the
institutional animal ethical committee
(002/02/1AEC/2014/SBMCH).

In all the experimental studies each group consisted of six
animals.

Effect of Indazoles on Gastric Mucosa’>”*

The different indazoles were administered in a dose of
100mg/kg orally to male wistar rats for three consecutive
days.

The animals were sacrificed five hours after indazole
treatment on the third day and the stomach was
exposed, opened along the greater curvature and
examined with a magnifying glass for the presence of
ulcers (The number of ulcer spots in the glandular portion
of the stomach were counted in both control and drug
treated animals and the ulcer score was calculated)
histopathological sections observed a group of animals
treated with carboxy methyl cellulose (1% CMC) served as
control.

Effect of Indazoles on Aspirin Induced Gastric Ulcer®?

The different indazoles were administered in a dose of
100mg/kg orally to wistar rats for three consecutive days
and followed by after 12 hours fasting period, aspirin (100
mg/kg) was administered orally to all the above
treatment groups.

The animals were sacrificed five hours later and the
stomach was excised.

It was opened along the greater curvature and ulcer was
scored according to the severity and observed
histopathological sections, (The number of ulcer spots in
the glandular portion of the stomach were counted in
both control and drug with aspirin treated animals and
the ulcer score was calculated).

Experimental Animal Treated Groups
Group-I

1%CMC (Control)

Group-Il

Aspirin alone (100mg/kg)
Group-lil

indazole (100mg/kg)
Group-IvV

5-aminoindazole (100mg/kg)
Group-V

6-nitroindazole (100mg/kg)
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Group-VI

Indazole (100mg/kg) + aspirin (100mg/kg)
Group-Vil

5-aminoindazole (100mg/kg) + aspirin (100mg/kg)
Group-Vill

6-nitroindazole (100 mg/kg) + aspirin (100 mg/kg).
RESULTS

Ulcer Score

The ulcerative score was calculated by severity of gastric
mucosal lesions and graded as follows;

Erosions Score was O treated with control group, Score
was 2 treated with aspirin alone, Score was 0 treated with
all tested Indazoles and score was 0.5 treated with aspirin
with all tested indazoles.

The Histopathological Findings of Gastric Mucosa

The gastric mucosa obtained from the control group
(Fig.1) was shown normal cellular architecture (not shown
gastric ulcer) and damaged mucosal epithelium and
cellular debris were found in rats stomachs treated with
aspirin (A) alone (Fig.2); however, the histological
examination of gastric mucosal epithelium treated with
Indazole(l),5-aminoindazole(5-Al),6-nitroindazole(6-NI)
(Fig. 3,4,5) showed normal cellular architecture and no
pathological changes (ulcer not shown), and all tested
indazoles are protected gastric mucosa against aspirin
treated rates [shown less gastric ulcer treated with
aspirin+ indazole (A+l,Fig.6), aspirin+5-
aminoindazole(A+5-Al, Fig.7) and aspirin+6-nitroindazole
(A+6-NI, Fig.8)].

DISCUSSION

In the present study, the anti-ulcerative effects of
Indazole and its derivatives were investigated in aspirin-
induced gastric ulcer model rats. Aspirin has been
reported to reduce the gastric juice pH and increase the
volume of gastric juice.40

In the present study, gastric lesions and epithelium
damage induced by aspirin and recovered by the co-
administration of aspirin and Indazole and its derivatives
protective effect on gastric mucosa may be by inhibition
of cytokines, Nitric oxide production and due to varies
mechanisms involved.

The mechanism underlying, Inflammation and neutrophil
infiltration are also important role in pathogenesis of the
gastric damage induced by NSAIDs.***®

The inflammation induced in the gastric mucosa by
aspirin is accompanied by increased TNF- production,27'28
which  augments neutrophil derived superoxide
generation” and stimulates IL-1 production, leading to
neutrophil accumulation.®®®" The previous studies
Indazole, 5-aminoindazole, 6-nitroindazole are
significantly inhibited TNF-a, IL-1B, LPO in in-vitro
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models®* may be protect gastric mucosa by inhibiting
following cytokines.

Another mechanism Nitric oxide (NO) is a mediator and
not only of GI mucosal defence,33 but also of its damage
the mucosa.>* One of the mechanisms by which aspirin
damages the gastric mucosa and increased production of
NO due to the overexpression of iNOS.” It has been
shown that different concentrations of NO have
completely opposite effects in the same tissue.* In
general, the mucosal and endothelial NOS isoforms
produce low amounts of NO. However, the high quantity
of NO produced by iNOS damages the epithelium.***’ The
excessive release of NO from gastric epithelial cells
induced by aspirin has been reported to exert detrimental
effects.’®** In the present study, may be Indazole and its
derivatives reduced iNOS activity and inhibited the
production of gastric ulcers, even in the presence of
aspirin.

Prostaglandins have protective effects against various
gastric injury models.*! Aspirin has been shown to reduce
the mucosal PGE, content™®® by inhibition of COX
enzymes (COX-1 and COX-2).” The lack of attenuation of
the decrease in gastric mucosal PGE, content after the co-
administration of Indazole and its derivatives also reveals
that the restoration of the PGE, level in the gastric
mucosa is not the mechanism underlying the protective

6-nitroindazole (6-NI)

CONCLUSION

Aspirin +l

The present study reveal that, Indazole and its derivatives
is suggested to protect the stomach against the ulcer
formation induced by aspirin may be due to reducing
iNOS activity and inflammatory cytokine (TNF and IL-1)
expression, anti-oxidant property in gastric mucosa in
previous studies.

Acknowledgement: The support extended by Sree Balaji
Medical College, Hospital and Bharath University for the
study is gratefully acknowledged.

effects of indazoles in this aspirin induced ulcer model.
This is not unexpected because the reduction of the
gastric mucosal PGE, concentration induced by aspirin
does not necessarily participate in gastric ulcer
generation.*** But all the present tested compounds
inhibition of COX-2 activity.* Aspirin are known to induce
gastric damage by inhibits of prostaglandins and play a
important protective role, stimulating the secretion of
bicarbonate and mucus maintaining mucosal blood and
regulating mucosal turn over and repair in the stomach
and oxy radicals may also play important role in the
aspirin induced erosive gastritis44

Mechanism by increasing mucus production, anti-
oxidants play a major role in repairing the gastric
damage.” Reactive Oxygen Species (ROS) are
continuously produced during normal physiologic events
and removed by anti-oxidant defence mechanism.” In
pathological conditions, ROS are over produced and
result in lipid peroxidation and oxidative damage. The
imbalance between ROS and anti-oxidant defense
mechanisms leads to oxidative modification in the cellular
membrane or intracellular molecules.” In the present
study, administration of aspirin with Indazoles marked
reduction of gastric mucosal damage may due to marked
reduction of oxidants and lipid peroxidation in in-vitro
studies.”

Aspirin +5-Al
REFERENCES

Aspirin+6-NI

1. Sanyal AK, Mitra PK Goel RK. Indian Journal of Experimental
Biology, 21, 1983, 78.

2. Repelfo MG, Llesiy SF, Braz J. Med Biol Res, 35, 2002, 523.

3. Oswami SG, Patel Y. Evaluation of the anti-ulcer activity of
cromakalim, a potassium channel opener in experimentally
induced ulcer and chronic gastric ulcers, 30, 1998, 379-384.

Hoogerworf WA, Pasricha PJ. Agents used for control of
gastric acidity and treatment of peptic ulcers and gastro
esophageal reflux diseases, The Pharmacological Basis of

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

30



Int. J. Pharm. Sci. Rev. Res., 40(2), September — October 2016; Article No. 08, Pages: 28-32

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Therapeutics by Goodman Gilman, Mc. Graw Hill, New
York, 2001, 1005.

Valle DL. Peptic ulcer diseases and related disorders,
Harrisons principle of internal medicine edited by
Brawnwald E, Fanci AS, Mc.Graw Hill, New York, 2005,
1746.

Alan B, Thomson R, Mahachai V, Martin H, Fenton K.
Medical management of un complicated peptic ulcer
disease”, In: William editors, 1985.

Lewis EA, Aderoju EA. Factors in the etiology of chronic
duodenal ulcer in Ibadan, Trop Geogr Med, 30, 1978, 75.

Hagnell O, Wretmark G. Peptic ulcer and alcoholism, J
Psychosom Res, 2, 1957, 35-44.

Doll R, Jones FA, Pygolt F. Effect of smoking on the
production and maintenance of gastric and duodenal
ulcers, Lancet, (1), 1958, 657-62.

Kevin JL, James RLA, Martin H, Fenton K, B. W. Drug and
chemical induced Injuries of the stomach, Bokus
Gastroenterology, In: William editors, 1985.

Pfeffer CJ, C.CR. Drugs and peptic ulcer, Florida Inc, 1982,
(P) 215.

Green SB, Gail MH. Steroids and peptic ulcer, New Engl J
Med, 1976, 294-473.

Blaser MJ. Gastric Campylobacter like organisms, gastritis
and peptic ulcer disease, Gastroenterology, 93, 1987, 371-
83.

Doll R, Kellock TD. The separate inheritance of gastric and
duodenal ulcers, Ann Eugenics, 16, 1951, 231-40.

Khaja Zeeyauddin, Mangamoori Lakshmi Narsu. Evaluation
of antiulcer activity of Boswellia serrata bark extracts using
aspirin induced ulcer model in albino rats, J Me d Allied Sci,
(1), 2011, 14-20.

Laine L, Takeuchi K, Tarnawski A. Gastric mucosal defense
and cytoprotection: benchto bedside, Gastroenterology,
135, 2008, 41-60.

Santucci L, Fiorucci S, DiMatteo FM, Morelli A. Role of
tumor necrosis factor release and leukocyte margination in
indomethacin-induced gastric injury in rats,
Gastroenterology, 108, 1995, 393-401.

Wallace JL. Prostaglandin, NSAIDs, and gastric mucosal
protection: why doesn’t the stomach digest itself? Physiol
Rev, 88, 2008, 1547—-1565.

Wallace JL, Miller MJ. Nitric oxide in mucosal defense: a
little goes a long way. Gastroenterology, 119, 2000, 512—
520.

Yesilada E, Guruz |, Ergun E. Effects of Cistus laurifolius L.
flowers on gastric and duodenal lesions, Journal of
Ethanopharmacology, 55, 1997, 201-211.

Vogel HG, Vogel WH, Scholkens BA, Sandouu J, Muller G.
Drug discovery and evaluation, Pharmacological assay, 2nd
edition, Springer, Germany, 2002, 867-872.

Vidyalakshmi K. Pharmacological investigations on few
dihydroxy flavonoids, Ph.D. thesis submitted to MEHAR
University, Chennai, Tamil Nadu, India, 2010.

Ajaikumar KB, Asheef MB, Paddikala J. The inhibition of

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

ISSN 0976 — 044X

gastric  mucosal injury by Punica
(pomegranate) methanolic  extract,
Ethanopharmacology, 96, 2005, 171-176.

granatum L.
Journal of

Wallace JL, Keenan CM, Granger DN. Gastric ulceration
induced by nonsteroidal anti-inflammatory drugs is a
neutrophil dependent process, Am J Physiol, 259, 1990,
462—-G467.

Lee M, Aldred K, Lee E, Feldman M. Aspirin-induced acute
gastric mucosal injury is a neutrophil-dependent process in
rats, Am J Physiol, 263, 1992, 920-926.

Trevethick MA, Clayton NM, Strong P, Harman IW. Do
infiltrating neutrophils contribute to the pathogenesis of
indomethacin induced ulceration of the rat gastric antrum?
Gut, 34, 1993, 156-160.

Naito Y, Yoshikawa T, Yagi N, Matsuyama K, Yoshida N,
Seto K. Effects of polaprezinc on lipid peroxidation,
neutrophil accumulation, and TNF-expression in rats with
aspirin-induced gastric mucosal injury, Dig Dis Sci, 46, 2001,
845-851.

Jainu M, Mohan KV, Devi CSS. Gastrorotective effect of
Cissus quadrangularis extract in rats with experimentally
induced ulcer, Indian J Med Res, 123, 2006, 799-806.

Kwiecien S, Brzozowski T, Konturek SJ. Effects of reactive
oxygen species action on gastric mucosa in various models
of mucosal injury, J Physiol Pharmacol, 53, 2002, 39-50.

Kokura S, Wolf RE, Yoshikawa T, Granger DN, Aw TY. T-
lymphocyte-derived tumor necrosis factor
exacerbatesanoxia-reoxygenation-induced
neutrophilendothelial cell adhesion, Circ Res, 86, 2000,
205-213.

Odashima M, Otaka M, Jin M, Komatsu K, Wada |, Horikawa
Y. Attenuation of gastric mucosal inflammation induced by
aspirin through activation of A2A adenosine receptor in
rats, World J Gastroenterol, 12, 2006, 568-573.

Chakrapani Cheekavolu, Muniappan M. In vivo and in vitro
anti-inflammatory activity of Indazole and its derivatives,
Journal of Clinical and Diagnostic Research, 2016, accepted
manuscript (under publication).

Calatayud S, Barrachina D, Espluges JV. Nitric oxide:
relation to integrity, injury, and healing of the gastric
mucosa, Micro Res Tech, 53, 2001, 325-335.

Muscara MN, Wallace JL. Nitric oxide. V: Therapeutic
potential of nitric oxide donors and inhibitors, Am J Physiol,
276, 1999, 1313-1316.

Konturek PC, Kania J, Hahn EG, Konturek JW. Ascorbic acid
attenuates aspirin-induced gastric damage: role of
inducible nitric oxide synthase, J Physiol Pharmacol, 57,
2006, 125-136.

Wallace JL, Miller MJ. Nitric oxide in mucosal defense: a
little goes a long way. Gastroenterology, 119, 2000, 512—
520.

Piotrowski J, Slomiany A, Slomiany BL. Activation of
apoptotic caspase-3 and nitric oxide synthase-2 in gastric
mucosal injury induced by indomethacin, Scand J
Gastroenterol, 34, 1999, 129-134.

Whittle BJ, Gastrointestinal effects of nonsteroidal anti-
inflammatory drugs, Fundam Clin Pharmacol, 7, 2003, 301-

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

31



Int. J. Pharm. Sci. Rev. Res., 40(2), September — October 2016; Article No. 08, Pages: 28-32

39.

40.

41.

42.

43.

313.

Hsu DZ, Liu MY. Involvement of nitric oxide in gastric
protection of epinephrine in endotoxin intoxication in rats,
Toxicology, 204, 2004, 203—-208.

Wang GZ, Huang GP, Yin GL, Zhou G, Guo, CJ, Xie CG.
Aspirin can elicit the recurrence of gastric ulcer induced
with acetic acid in rats, Cell Physiol Biochem, 20, 2007,
205-212.

Wallace JL. Prostagrandins, NSAIDs and Cytoprotection,
Gastroenterol Clin North Am, 21, 1992, 631-641.

Takeuchi K, Ueki S, Tanaka H. Endogenous prostaglandins
in gastric alkaline response in the rat stomach after
damage, Am J Physiol, 250, 1986, 842—-849.

Cryer B and Feldman M. Cyclooxygenase-1 and
Cyclooxygenase-2 selectivity of widely used nonsteroidal

44,

45.

46.

47.

48.

ISSN 0976 — 044X

anti-inflammatory drugs, Am. J. Med, 104, 1998, 413-21.

Lichtenberger LM, Romero JJ, Dial EJ. Surface phospholipids
in gastric injury and protection when a selective
cyclooxygenase-2 inhibitor (Coxib) is used in combination
with aspirin, Br J Pharmacol, 150, 2007, 913-919.

Rachhadiya Rakesh, Kabra Mahaveer Prasad. Evaluation of
anti-ulcer activity of castor oil in rates, Int. Jr. RAP, 2(4),
2011, 1349-1353.

El-Habit, Saada HN, Azab KS, Abdel-Rahman, El-Malah, DF,
Mutat Res, 466, 2000, 179-186.

Tuncel N, Erkasap, Sahinturk DD, Tuncel M, Ann N Y. Acad
Sci, 865, 1998, 309-322.

Suzuki Y, Ishihara M, Segami. Jpn J Pharmacol, 78, 1998,
435,

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

32



