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ABSTRACT

Background: Tulsi (Ocimum sanctum L.) common household plant, a potent
adaptogen has been used for its medicinal property for many years. It is known
in Ayurveda as Incomparable one, Mother of medicine of Nature and The Queen
of Herbs. The present study evaluated the stress induced anti-ulcer effect of tulsi
leaves in albino rats.

Methods: Albino rats were randomly, allocated to different experimental groups
and aqueous leaf extract of Tulsi (Ocimum sanctum) is given for 7 days. Gastric
ulcers were induced by cold restrain methods and results were compared with
control using distilled water and standard drug Ranitidine.

Results: The Anti-ulcer effect of aqueous extract of Tulsi was significant in a
dose dependent manner with cold restraint model. The percentage of ulcer
protection of Tulsi leaf extract at dose 100mg/kg is 68.85% and at dose of
200mg/kg showed 65.66% and the standard drug Ranitidine showed 78.23%
ulcer protection which is significant (p <0.05).

Conclusions: The study showed that when Tulsi (Ocimum sanctum) is given at
dose 100-200mg/kg for 7 days i.e., pre-treatment in rats for anti-ulcer effect, it
caused a significant reduction in the ulcer scores and ulcer index when compared
with control group, as evidenced by the gross appearance and histological
findings of gastric mucosa in rats. There were few signs of mucosal injury and
the percentage of damage was less compared to control group. Serosal surface
revealed very few dilated blood vessels and petechial hemorrhages and mucosal
surface had few ulcers of varying sizes.

Keywords: Cold restrain ulcers, Peptic ulcer, Tulsi

INTRODUCTION

Peptic ulcer is a chronic disease which impairs the quality
of life and is associated with increased morbidity and
mortality. Imbalance between the “aggressive” (acid,
pepsin and H. pylori) and “defensive” factors (mucin,
prostaglandin, bicarbonate, nitric oxide and growth factor)
and presence of acid-pepsin play an important role.?
Peptic ulcer disease is a worldwide problem and its
treatment is essential.

Stress is common and universal feature in human life now
a days. Stress is involved in the pathogenesis of a variety
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of diseases that includes psychiatric disorders such as
depression and anxiety, immunosuppression, endocrine
disorders including diabetes mellitus, male impotence,
cognitive dysfunction, peptic ulcer, hypertension and
ulcerative colitis.®

In the cold-restraint stress model, gastric ulcer formation
was mainly due to gastric hypermotility, which could lead
to mucosal over friction. Hence, the gastric mucus layer is
extremely important and the mucus is generally believed
to contribute to a cytoprotective action.*

The large numbers of drugs in use are derived from plants
because of their easily available, safety, effective and more
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important economical.>® The medicinal plants are rich in
secondary metabolites (which are potential sources of
drugs) and essential oils of therapeutic importance. Plants
are the source of certain known anti-ulcer drugs.” Tulsi has
been reported in traditional medicine to possess anti-
rheumatic, anti-stress and anti-bacterial properties.®

According to World Health Organization, medicinal plants
are the best source to obtain a variety of newer herbal
drugs. About 80% of individuals from developed countries
use traditional medicine, has compounds derived from
medicinal plants therefore, such plants should be
investigated for better understanding of their properties,
safety and efficacy.

METHODS
Animals

Albino rats of either sex weighing between 150-200gms
were used for the study and were randomly, allocated to
different experimental groups and placed individually in
cages. Care being 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

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

Drug

Standard drug used is Ranitidine obtained from Saraca
Laboratories Limited. It was suspended in distilled water
and administered orally through feeding tube.

Methods of inducing stress ulcers in rats
Cold restraint method®

Rats were immobilized in stress cage and kept in
refrigerator (4-6°C) for 3 hours. The animals sacrificed by
stunning method and the severity of mucosal lesions were
scored as ulcer index.

Pretreatment - Rats were given Tulsi leaf extract for of 7
days. After 7 days Rats was kept fasting for 12 hrs, then
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 studied its external and internal
surface and observed hemorrhage, dilation of blood
vessels, ulceration, perforation, size and number of ulcers

and ulcer index was evaluated according to the severity of
ulcers. The stomach was stored and fixed in 5% formalin.

The percentage of ulcer inhibition calculated by formula

Percentage of ulcer inhibition =

Mean Ulcer index (Control) - Mean Ulcer index (Treated)X 100
Mean Ulcer index of control

Ulcer indexing™®

The dissected-out stomachs were cut open along the
greater curvature and the inner surface was examined for
ulceration. The open stomachs were fixed on to a board
with the help of pins and studied by individuals who were
blinded for test drugs and control animals.

Evaluation of ulcers

e  0-No pathology

e 1-Asmallulcer (1-2mm)
e  2- Medium ulcer (3-4mm)
e 4 -Large ulcer (5-6mm)

e 8- Large ulcer (> 6mm)

Total severity of scores

Ulcer index =

Number of animals
Histological studies

A portion of the ulcer region in the stomach was dissected
out and fixed in 5% buffered neutral formalin solution for
histological observations. After fixations, tissues were
embedded in paraffin, solid sections were cut at 5um and
stained with hematoxylin and eosin. The sections were
examined with the help of a pathologist under light
microscope and photomicrographs were taken.

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.

RESULTS
Gross appearance of gastric mucosa in rats

On gross examination, serosal surface of stomach showed
marked induration, dilated blood vessels, ecchymosis and
haemorrhagic sites. Mucosal surface presented with
features of severe 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
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ulceration with de-

suggestive of acute gastric
epithelialization.

Figure 1: Restraint rat.
Table 1: Grouping of animals (N=30).

Group Dru Dose

_(mg/kg Route

n=6 ug

| Distilled water 10ml/kg Oral
1 Tulsi leaf extract 50 Oral
1l Tulsi leaf extract 100 Oral
v Tulsi leaf extract 200 Oral
V Ranitidine 10 Oral

Drug given once daily for 7 days

Table 2: Effect of TLE against cold restraint -induced
gastric ulcers in rats (N = 30).

' Dose Cold restraint

i S ETIG) Ulcer index % of ulcer
. (n=6) (Mean+SD) protection

Distilled 10ml/kg  5.33+1.86 -

water

Tulsi leaf 50 4.0+1.54 24.95

extract

Tulsi leaf 100 1.66+0.98 68.85

extract

Tulsi leaf 200 1.83+0.51 65.66

extract

Ranitidine 10 1.16+0.75  78.23

Table 3: One way ANOVA for cold-restraint ulcer.

Source Slg
P *k*k
Between 5646 4 1411 755 _ oo

Within 35.50 19 1.87

Total 91.95833 23

Tulsi leaf extract pretreated rats at the dose 100 and
200mg/kg showed few signs of mucosal injury, but the
percentage of damage was less compared to control group.
Serosal surface revealed very few dilated blood vessels
and peticheal haemorrhages. Mucosal surface revealed

few ulcers of varying sizes. Correspondingly the ulcer
index also was reduced. These features were suggestive of
anti-ulcer activity of Ocimum sanctum.

Table 4: Multiple comparison tables (post-hoc test)
for cold restraint ulcer.

Critical value

o LSD test Scheffe’s test
0.05 1.65 2.69
LSD  Scheffe’
test test
Cvs.R 4.17 * *
Cvs. T.L.LE50 1.33 ns ns
Cvs. T.L.E 100 3.67
Cvs. T.L.E 200 3.50 * *
Rvs. T.L.E 50 2.83 * ns
Rvs. T.L.E 100 0.50 ns ns
Rvs. T.L.E 200 0.67 ns ns
T.L.E50vs. T.L.E 100 2.33 * ns
T.L.E50vs. T.L.E 200 2.17 * ns
T.L.E100vs. T.L.E200 0.17 ns ns

6

5 =

4

3 i

2 -

b nl

0 B
TLE(SO) TLE( 100) TLE200) Ran

Drugs

DW - Distilled water
T.L.E - Tulsi leaf extract
Ran - Ranitidine

Figure 2: Comparing ulcer index in cold restraint
method (n=6).

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

DISCUSSION

Many factors have been associated with peptic ulcer, most
important of which is stress. Drugs available for peptic
ulcers in the market were limited by presence of several
adverse, hence focus has shifted towards natural products
as the new sources of antiulcer agents. With the
increasingly growing interest in natural medicine, various
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plants have been studied based on the traditional
knowledge of their pharmacological properties and
confirmed to be useful in treatment and management of
various diseases including gastric and duodenal ulcer.
Tulsi has been one of the most noteworthy plant mentioned
in various medicinal systems. In addition to other
therapeutic properties.®% Ocimum sanctum is also
reported to possess anti-ulcerogenic activity. The stem and
leaves of Tulsi contain a variety of phytochemical
constituents that may have biological activity, including
saponins, flavonoids, triterpenoids, and tannins.!?# In
addition, the following phenolic actives - Rosmarinic acid,
apigenin, cirsimaritin, isothymusin and isothymonin have
been identified, which also exhibit antioxidant and
antiinflammatory activities.

The present study is undertaken to produce gastric ulcers
by cold restrain models in albino rats. It is a well-accepted
model for the induction of gastric ulcer and provide both
emotional stress as well as physiological stress to the
animal.’® The percentage of ulcer protection of Tulsi leaf
extract 100mg/kg and 200mg/kg and standard drug
ranitidine were almost comparable. Therefore, the results
were suggestive of anti ulcerogenic activity of Ocimum
sanctum at the dose100-200mg/kg.

Tulsi 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 ulcers.167

Accordingly, the protective action of Tulsi against stress-
induced ulceration could be due to its histamine
antagonistic, anticholinergic and antisecretory effects.

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

The finding of the present study demonstrated that Tulsi
leaf extract (Ocimum sanctum) at dose of 100mg/kg
showed 68.85% ulcer protection and at dose of 200mg/kg
showed 65.66% ulcer protection which is significant (p
<0.05) anti-ulcer effect in Cold restraint stress method and
the standard drug Ranitidine, a H2 receptor antagonist
commonly prescribed in stress ulcers has shown more
potent 78.23% in comparison to Tulsi against cold restraint
ulcer, as evidenced by decrease in number and severity of
the ulcer and the reduction in the ulcer scores.. However
more experimentation and clinical studies and detailed
analysis are required for a definitive conclusion.
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