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ABSTRACT:
Aims & Objectives: Ocimum sanctum L. (also known as Tulsi) has been used for thousands of years in
Ayurveda for different properties. In this study we investigated the effect of leaf extract of Ocimum
sanctum on stress induced ulcers in rats. Materials and Method: Albino rats were randomly, allocated to
different experimental groups and aqueous leaf extract of Ocimum sanctum given for 7 days. Stress ulcers
were induced by forced swim methods and results were compared with standard drug ranitidine.
Results: The aqueous extract of OS showed significant anti-ulcer effect in forced swimming method in a
dose dependent manner. Conclusion : In the present study pretreatment with Ocimum sanctum at dose 100-
200 mg/kg caused a significant anti-ulcer effect in forced swim induced models of gastric lesion in rats in
comparison with control group and its effect is comparable to the standard drug ranitidine, as evidenced by
the reduction in the ulcer scores.
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INTRODUCTION
Peptic ulcer is a circumscribed ulceration of the gastrointestinal mucosa occurring in
areas exposed to acid and pepsin and most often caused by helicobacter pylori infection1.
It is due to imbalance between the “aggressive” (acid, pepsin and H.pylori) and
“defensive” factors (mucin, prostaglandin, bicarbonate, nitric oxide and growth factor)2,3

There is also ample evidence that stress triggers formation of ulcer. Psychological stress
probably functions most often as a cofactor with H. pylori. It may act by stimulating the
production of gastric ulcer or by promoting behaviour that causes risk to health4.
Statistics from all sources indicate 10% or more of adult population are affected within
their life time and 50% of healthy individuals complain of dyspepsia5 and it impairs the
quality of life. Hence its treatment is essential. Present treatment of anti ulcer drugs
consists of antacids which provide symptomatic relief without inhibiting the gastric
secretion or efficiently promoting healing. The H2 receptor blockers and proton pump
inhibitors although decrease the acid secretion and promote healing of ulcer, but have not
proved their worth in preventing relapse and recurrence6. There is also “acid rebound”
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after cessation of therapy and long term adverse effects limit their utility7. The
anticholinergics, prostaglandin analogs and ulcer protective agents are not very effective
antiulcer agents. Ulcer healing drugs like Carbenoxolone is associated with increased
mineralocorticoid activity8. Therefore the present therapy is not satisfactory. Plants are
one of the most important sources of medicines and have been used by the traditional
medicinal practitioners for curing various diseases including peptic ulcer9. The important
advantages claimed for therapeutic uses of medicinal plants in various ailments are their
safety besides being economical, effective and their easily available10,11. Traditionally,
several ancient medicinal systems, including Ayurveda, Greek, Roman, Sidha, and Unani
medicinal systems have mentioned various therapeutic properties of Ocimum sanctum
(Tulsi). Ocimum sanctum is grown in houses, gardens and temples throughout India and
has been reported to possess anti ulcer, anti-rheumatic, anti-stress and anti-bacterial
properties12

MATERIALS AND METHODS:

Ocimum sanctum leaves extract (aqueous) was obtained from S. J. Herbals and Health
Care. Bengaluru, India. The extract was stored in a cool and dry place. Accurately
weighed quantity of extract was suspended in distilled water and administered orally to
rats using feeding tube.

Drug: Ranitidine was obtained from Saraca Laboratories Limited. This was used as
standard drug. It was suspended in distilled water and administered orally through
feeding tube.

Animals: Albino rats of either sex weighing between 150-200gms were used for the
study. They were randomly, allocated to different groups and placed individually in
cages. Care was taken to avoid coprophagy, by keeping the animals in cages with grating
floor. If coprophagy was detected such animals were excluded from the study. Animals
were kept at room temperature and 12: 12 hours, light darkness cycle was maintained.
The study was started after taking prior permission from Institutional Animal Ethics
Committee (IAEC).

Methods of inducing Stress Ulcers in rats:

Forced swimming method -Animals were fasted for 24 hrs prior to the experiment.
Stress ulcers were induced by forced swimming of rats in glass cylinder height-45 cm,
diameter- 25 cm containing water to the height of 35 cm for 3 hours. The animals
sacrificed and studied for gastric lesion13.

Grouping of animals - The animals were divided into five groups of six animals each.
Group I served as control (placebo) in which distilled water (10 ml/kg). Group II, III and
IV received the test drug (ocimum sanctum leaf extract) in doses of 50 mg/kg, 100 mg/kg
and 200 mg/kg respectively. Group V was administered ranitidine (10 mg/ kg) served as
standard for comparison. All the drugs are given orally once daily for 7 days.
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On the seventh day after giving the drug rats was kept 24 hours fasting then the rats were
subjected to stress and sacrificed by stunning method. The stomachs were opened along
the greater curvature and the stomach were isolated and washed in normal saline. Those
stomachs were fixed on wooden board with the help of pins. The stomachs were observed
with the help of magnifying lens and its external and internal surface were studied by
individuals who were blinded for test drugs and control animals. The stomach were
stored and fixed in 5% formalin then embedded in paraffin, solid sections were cut at 5
µm  and stained with hematoxylin and eosin. The sections were examined with the help
of a pathologist under light microscope and photomicrographs were taken.

The percentage of ulcer inhibition calculated by formula as described by Njar et al.
(1995) -

Percentage of ulcer inhibition =

Mean Ulcer index (Control) - Mean Ulcer index (Treated)

---------------------------------------------------------------------- X    100

Mean Ulcer index of control

Ulcer indexing14: Evaluation of ulcers -
0 - No pathology

1 - A small ulcer (1-2mm)

2- Medium ulcer (3-4 mm)

4 – Large ulcer (5-6 mm)

8 – Large ulcer (> 6 mm)

Total severity of scores

Ulcer index = -------------------------------

Number of animals.

Statistical analysis

Data is expressed as mean ± SEM. Data was by one-way ANOVA followed by LSD and
Scheffe’s multiple comparisons test. The significance of difference was accepted at p
<0.01.
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RESULTS:

Table 1: Effect of Ocimum sanctum leaf extract (OSLE) in Forced swimming Stress-
induced Gastric Ulcers in rats (N = 30)

Group

(n=6)

Drug Dose
(mg/kg.)

Route Ulcer index
(Mean ±  SD)

% of Ulcer

protection

I Distilled water 10 ml/kg Oral 4.67 ± 0.82 -

II O.S.L.E 50 Oral
3.5 ± 1.05

ns 25.16

III O.S L.E 100 Oral 1.67 ± 0.82** 64.23

IV O.S L.E 200 Oral 1.83 ± 0.98** 60.81

V Ranitidine 10 Oral 0.83 ± 0.75** 82.22

* P < 0.05; ** P < 0.001; ns P > 0.05

Bar diagram Comparing Ulcer Index in Forced swimming method (n= 6)
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Table no: 6    One way ANOVA for forced swimming induced ulcer

Source SS Df MS F P Sig

Between 36.83 4 9.21 10.29 P < 0.001 ***

Within 17.00 19 0.89

Total 53.83333 23

Observation of rat stomach:

Control Ranitidine Ocimum sanctum 50mg/kg

Ocimum sanctum 100mg/kg Ocimum sanctum 200mg/kg

Gross appearance of gastric mucosa in rats:

In the present study, the control group presented with features of ulceration. On gross
examination serosal surface of stomach showed marked induration, dilated blood vessels,
ecchymosis and haemorrhagic sites. Mucosal surface presented with features of severe



INTERNATIONAL JOURNAL OF PHYTOTHERAPY RESEARCH
ISSN   2278 – 5701

www.earthjournals.org Volume 4  Issue 4,  2014 28

degree of hyperemia, congestion and large number of pin point ulcers of varying sizes
with central clots, features of perforation in the stomach. The ulcer index was high.
Microscopic features were suggestive of acute gastric ulceration with de-epithelialization.

Animal pre treated with ocimum sanctum at the dose 100 & 200 mg/kg showed
few signs of mucosal injury. Serosal surface revealed very few dilated blood vessels and
peticheal haemorrhages. Mucosal surface revealed few ulcers of varying sizes. The
percentage of damage was less compared to control group correspondingly the ulcer
index also was reduced. These features were suggestive of anti ulcer activity of Ocimum
sanctum.

Animals treated with ranitidine maintained near normal pattern. Serosal surface
looked amber coloured with few signs of dilated blood vessels and haemorrhagic
suffusions. Mucosal surface retained the normal rugae pattern with minimal signs of
mucosal injury. The ulcer index was markedly reduced.

DISCUSSION:

Peptic ulcer and gastritis have been associated with multipathogenic factors and Stress is
one of the etiological factors15. The relationship between psyche, stress and ulcers was
first demonstrated by Pavlov16. Stress ulcers of stomach are associated with trauma, head
injury, shock and sepsis. It is as a result of interaction between mucosal, vascular and
neuro-humoral factors. The autonomic nervous system, central nervous system and more
importantly brain gut axis are implicated in stress ulcers. Stress induced ulcers are
produced by subjecting the animal to various form of stresses, either in combination or
singly, restraining the animals in small cage, 3rd degree burns, shocks, cold environment
and fasting have been most popular 17.

In present study, we have studied anti-ulcerogenic activity of Ocimum
sanctum in forced swimming method as these are well accepted models and these models
provide both emotional stress as well as physiological stress to the animal18. The cause of
stress induced ulcer is not known, but several factors have been incriminated. Among the
most likely increased components are acid concentrations and reduced mucosal blood
flow, reduced mucus secretion, reduced gastric epithelial cell turnover, activation of the
hypothalamic pituitary - adrenal axis19 and generation of free radicals etc. Moreover,
stress-induced ulcers can be prevented partially or entirely by vagotomy. Therefore vagal
over-activity has been suggested to be the principal factor in stress-induced ulceration 20,

21

The present available antiulcer drugs are associated with side effects
hence focus has been shifted towards natural products as new sources of antiulcer agents.
Ocimum sanctum has been one of the most noteworthy plant mentioned in various
medicinal systems. In addition to other therapeutic properties14,22 Ocimum sanctum is
also reported to possess anti-ulcerogenic activity. It has histamine antagonistic,
anticholinergic and antisecretory effects. The stem and leaves of Ocimum sanctum
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contain a variety of phytochemical constituents like saponins, flavonoids, triterpenoids,
and tannins23 that may have biological activity24. In addition, the following phenolic
actives - Rosmarinic acid, apigenin, cirsimaritin, isothymusin and isothymonin have been
identified, which also exhibit antioxidant and antiinflammatory activities. Also Ocimum
sanctum has been reported to possess adaptogenic activity, its anti-ulcerogenic effect may
be due to its effect on neural pathways controlling acid secretion thereby strengthening
the animal’s physiological capabilities to decrease stress and hence ulcers3.

Analysis of data revealed the percentage of ulcer protection in forced
swimming in both the test Ocimum sanctum 100mg/kg &200mg/kg and standard drug
ranitidine were almost comparable and there is significant ulcer inhibition in a dose
dependant manner when compared to control. Therefore, the results were suggestive of
anti ulcerogenic activity of Ocimum sanctum at the dose100 -200 mg/kg.

However, further study is required to know the exact mechanism of
action and to isolate the active molecule responsible for the anti-ulcer activity.

CONCLUSION:

Ocimum sanctum (Tulsi) at a dose of 100 - 200 mg/kg showed significant (p < 0.05) anti-
ulcer effect in Forced swimming method and its effect is comparable to the standard drug
ranitidine, as evidenced by the reduction in the ulcer scores. However more
experimentation and clinical studies and detailed analysis are required for a definitive
conclusion.

REFERENCES:

1. Uphold CR, Graham MV. Clinical guideline in family practice; 2003;4th edition Gainsville FL,
Barmarrae Books.Inc.

2. Hoogerwerf WA, Pasricha PJ. Agents used for control of gastric acidity and treatment of peptic
ulcers and gastroesophageal reflux disease. In: Hardman JG, Limbird LE, Goodman Gilaman A,
editors. Goodman and Gilman the Pharmacological Basis of Therapeutics. 10thed. New York: Mc
Graw-Hill. 2001; 1005-19.

3. Falcao HS, Mariath IR, Diniz MFFM, Batista LM, Barbosa-Filho JM. Phytomed, 2008:15; 132–
146.

4. Levenstein S. Stress and peptic ulcer: Life beyond helicobacter: BMJ 1998;316:538
5. Laurence L Brunton: Agents for control of gastric acidity treatment of peptic ulcers; ln: Goodman

and Gilmon’s The pharmacological basis of Therapeutics; 9th ed ; (Joel G Hadrman, Alfred
Goodman and Gilmon, Lee E Limbird eds); The McGraw Hill Companies, lnc,; New York; 1996;
901.

6. James E McGuigan; Peptic ulcer and Gastritis; ln : Harrisons  Principles of internal Medicine; 13th

in ted;(Kurt j lsselbacher, A.B Eugene Braunwald,  eds ; (kurt  J, lesselbacher AB, Eugene
Braunwald  eds.); Vol  2; McGraw-Hill Book lnc., Singapore; 1372-73

7. Derek  Gillen, Angela  A  Wirz,  Joy  Ardill and Kenneth  E  L,  Mc Coll; Rebound
hypersecretion  after  Omeprazole  and its  relation  to treatment, acid sepression and helicobacter
pylori status;  Gastroenterology ; 1999; 116 ; 239-247.



INTERNATIONAL JOURNAL OF PHYTOTHERAPY RESEARCH
ISSN   2278 – 5701

www.earthjournals.org Volume 4  Issue 4,  2014 30

8. Laurence L Brunton ;  Agents for control gastric acidity and treatment  of  peptic ulcers ; ln :
Goodman and Gilmon’s The pharmacological basis of Therapeutics; 9th edn : (Joel G Hardman,
Alfred  Goodman Gilman; Lee E Limbird. eds)  The Mcraw- Hill Companies, lnc,; New York;
1996:914.

9. U Jana, D.Bhattacharya, S.Bandopadhyay, S.Pandit, P.K Debnath, T.K Sur.Antiulcer activity of
digitrall: A polyherbal drug in rats Indian Journal of Pharmacology 2005;37:406-407

10. Sundaresan G, Suthanthirarajan N, Namasivayam A. Certain immunological parameters in
subacute cold stress, Indain j Physiol Pharmacol.1990; 34 (1): 57–60.

11. Dikshit MB have reported about postural stress test for the clinic-physiologic evaluation of
cardiovascular reflexes. Ind J Physiol Pharmac 1987(1):1-11

12. Godhwani et al., 1987, 1988; Singh et al., 1996b; Bhargava and Singh, 1981; Singh and
Majumdar, 1999a).

13. Perry MA et al; Role f oxygen radicals in ischaemia-induced lesions in the cat
stomach,gastroenterology.90;1994; 362-367

14. Das D, Banerjee RK. Effect of stress on the antioxidant enzyme and gastric ulceration Mol. Cell.
Biochem. 1993; 125:115–125.

15. Vinay Agarwal, Bhayesh Gupta, Ushan Singhal, Bajpal SK. Examination stress changes in serum
cholesterol, triglycerides and total lipids. Ind J Physiol Pharmacol 1997; 41(1): 404-8

16. Jagruti  K  Desai,  Ramesh  k  goyal  and  Narayan  S  Parmar; Pathogenesis of peptic ulcer disease
and current trends in therapy:  Indian  J  Physiol  Pharmacol;  1997;  41(1);  3-15.

17. Dua PR, Anju Puri, Shukla YN. “Adaptogenic activity of Indian Panax Pseudo ginseng”. Indian J
Exp Biol 1989; 24:631-634.

18. Dharmani P, Kuchibhotla VK, Maurya R, Srivastava S, Sharma S, Patil G. Evaluation of anti-
ulcerogenic and ulcer-healing properties of Ocimum sanctum Linn. J Ethnophamacol 2004;
93:197-206.

19. Bonflis S, Ferrier J.P and Caulin C. L’ulcere de contrainte du rat blanc. Method de pathologie
experimentale et test pharmacologigue Rev Franc Etud Clin Biol 1966; 11:343.

20. Singh S. Comparative evalution of antiinflammatory potential of fixed oil of different species of
Ocimum and its possible mechanism of action. Indian J Exp Biol 1998; 36:1028-31.

21. Brodie D A, Hanson H M; A study of the factors involved in the production of gastric ulcers by
the restraints technique, Gastroenterology; 1960;38; 353-60.

22. Sahakari SD et al. have reported the effect of stress on maternal behaviour in rats. Ind J Physiol
Pharmac 1989;33:93-96

23. Kelm MA, Nair MG, Strasburg GM, DeWitt DL. Antioxidant and cyclooxygenase inhibitory
phenolic compounds from Ocimum sanctum Linn. Phytomedicine 2000; 7:7-13

24. Jaggi RK, Madaan R, Singh B. Anticonvulsant potential of holy basil, Ocimum sanctum Linn. and
its cultures. Indian J Exp Biol.2003; 41; 1329 -33.


