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The objective of present study is to evaluate the anti ulcer activity of
methanolic extract of leaves of Aegle marmelos. The cause of ulceration in
patients is mainly due to hypersecretion of gastric juice and pepsin. In
traditional system of medicine a number of herbal preparations have been
used for the treatment of peptic ulcers. The anti-ulcer activity of methanolic
extract of Aegle marmelos leaves was investigated by aspirin plus pylorus
ligation induced gastric ulcer in rats, Indomethacin induced ulcer in rats,
water immersion stress test induced ulcer in rats. In aspirin plus pylorus
ligation model, Aegle Marmelos at doses of 200 and 400 mg/kg produced
significant reduction in gastric volume, free acidity and ulcer index compared
to control. In Indomethacin and water immersion stress test induced ulcer
models both doses (200mg/kg & 400mg/kg) of Aegle marmelos extract
significantly reduced severity of ulceration. This present study indicates
Aegle marmelos leaves extract have potential anti ulcer activity.

INTRODUCTION: Peptic ulcer is an excoriated area of
the gastric or duodenal mucosa caused by action of the
gastric juice. It is a chronic and recurrent disease, and
is the most predominant of the gastrointestinal
diseases 1. It is generally recognized that peptic ulcer is
caused by a lack of equilibrium between the gastric
aggressive factors and the mucosal defensive factors 2.
Gastric ulcer is among the most serious diseases in the
world. The etiology of gastroduodenal ulcers is
influenced by various aggressive and defensive factors
such as acid–pepsin secretion, parietal cell, mucosal
barrier, mucus secretion, blood flow, cellular
regeneration and endogenous protective agents such
as prostaglandins and epidermic growth factors 3.
Some other factors, such as inadequate dietary habits,
excessive ingestion of non-steroidal anti-inflammatory
agents, stress, hereditary predisposition and infection

by Helicobacter pylori, may be responsible for the
development of peptic ulcer 4.
Although a number of antiulcer drugs such as H2
receptor antagonists, proton pump inhibitors and
cytoprotectants are available for ulceration all these
drugs have side effects and limitations. Herbal
medicine deals with plants and plant extracts in
treating diseases. These medicines are considered
safer because of the natural ingredients with no side
effects 5.
Aegle Marmelos (Rutaceae) leaves extract found to
possess, free-radical scavenging activity, radio
protective effect 6. Moreover, the leaf extract is proved
to be hepatoprotective 7, anti-inflammatory,
antipyretic, analgesic 8 and anti bacterial activities 9.
The major chemical constituents of leaves extract were
alkaloids like aegelenine and aegeline, coumarins and
tannins.
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The present study was designed to investigate the antiulcerogenic effect of methanolic extract of Aegle
marmelos leaves.
MATERIALS AND METHODS:
Plant material: The leaves were collected from
Mangalore, Karnataka and were authenticated by
Department of Pharmacognosy, Srinivas college of
Pharmacy, Mangalore. A voucher specimen has been
maintained in our college library for future reference
Preparation of Extract: Aegle marmelos leaves were
dried at 50°C, powdered coarsely and extracted with
75% methanol twice by soaking in a container
overnight. The extract was evaporated to dryness.
Again the extract was re suspended in distilled water
and used for the animal experiments.
Animals: Wistar albino rats (180 to 200 g) of either sex
were procured from Indian Institute of Sciences. They
were maintained under standard conditions
(temperature 22 ± 2°C, relative humidity 60±5% and 12
h light/dark cycle).The animals were housed in
sanitized polypropylene cages containing sterile paddy
husk as bedding. They had free access to standard
pellet diet and water ad libitum. The Institutional
Animal Ethics Committee approved the experimental
protocol. All the animals received humane care
according to the criteria outlined in the “Guide for the
Care and Use of Laboratory Animals” prepared by the
“National Academy of Sciences” and published by the
“National Institute of Health”. All the procedures will
be performed in accordance with Institutional Animal
ethics committee constituted as per the direction of
the committee for the purpose of control and
supervision of experiments on animals (CPCSEA), under
ministry of animal welfare division, Government of
India, New Delhi, India.
Drugs: The reference drugs such as Omeprazole and
the test extract of A. marmelos were suspended in
0.1% Tween 80 and used for anti-ulcer studies. Each
drug suspension was prepared freshly just before the
administration. Drugs and vehicles were administered
orally.
Evaluation of Antiulcer Activity:
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Aspirin plus Pylorus Ligation induced Ulcer in rats: The
rats were divided into 5 groups of 6 each. The ulcer
was induced from group II to group V by oral
administration of Aspirin ( 200mg/kg ) for 3 days and
pylorus was ligated on the fourth day following 36
hour fasting. The group I was served as normal control.
All the drug solutions were prepared using 0.1%Tween
80 as emulsifying agent and given 0.2 ml/200g of body
weight, 1hour prior to pylorus ligation. The different
groups were assigned as described below 11,12.






Group I: Vehicle control (0.1 % Tween 80)
Group II: Ulcer control, Aspirin (200mg/kg)
Group III: Ulcer control + Omeprazole (20mg/kg)
Group IV: Ulcer control + Aegle marmelos extract
(200 mg/kg)
Group V: Ulcer control +Aegle marmelos extract
(400 mg/kg)

4 hours after the pyloric ligation, the animals were
sacrificed by decapitation. The stomach was removed,
opened along with greater curvature and the ulcer
index was determined. The gastric content was titrated
against 0.1 N NaOH to find out the free acidity and
total acidity.
Indomethacin- induced Gastric Mucosal Damage:
Wistar albino rats (180 to 200 g) were randomly
divided into 5 groups of 6 each. The ulcer was induced
from group II to group V by oral administration of
Indomethacin (20 mg/kg). The group I was served as
normal control. All the drug solutions were prepared
using 0.1%Tween 80 as emulsifying agent and given 0.2
ml/200g of body weight, 10 minute prior to oral
Indomethacin administration. The different groups
were assigned as described below 10, 11.






Group I: Vehicle control (0.1% Tween 80)
Group II: Ulcer control, Indomethacin (20mg/kg)
Group III: Ulcer control + Omeprazole (20mg/kg)
Group IV: Ulcer control + Aegle marmelos extract
(200mg/kg)
Group V: Ulcer control + Aegle marmelos extract
(400 mg/kg)

After 6 hours Indomethacin administration, rats were
sacrificed by decapitation and 2% v/v formal saline
injected into totally ligated stomach for overnight
storage. The next day, stomach was opened along with
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greater curvature, washed with warmed water and
examined under a 3-fold magnifier. The length of the
longest diameters of the lesions were measured and
summated to give a total lesion score (in mm) for each
animal. The mean count of measured lesions of each
animal for each group was calculated. Inhibition of the
lesion production was expressed as percentage value.
Water Immersion Stress induced Ulcer: Wistar albino
rats (180 to 200 g) were randomly divided into 5
groups of 6 each. The ulcer was induced from group II
to group V by fasting the animals for 24 hours and
forced to swim in the glass cylinder (height 45 cm,
diameter 25 cm) containing water to the height of 35
cm maintained at 25°C for 3 hours. The group I was
served as normal control. All the drug solutions were
prepared using 0.1%Tween 80 as emulsifying agent
and given 0.2 ml/200g of body weight, 10 minute prior
to forced swimming. The different groups were
assigned as described below 12.




Group I: Vehicle control (0.1 % Tween 80),
Group II: Swim stress control (0.1 % Tween 80)
Group III: Swim stress + Omeprazole (20mg/kg)
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Group IV: Swim stress +Aegle marmelos extract
(200mg/kg)
Group V: Swim stress + Aegle marmelos extract
(400mg/kg)

Immediately after the swim, the rats were sacrificed by
decapitation and stomach of each animal was
removed, opened along with greater curvature,
washed with warmed water and the extent of gastric
damage was assessed.
Statistical Analysis: The statistical analysis of all the
results was carried out using one- way ANOVA
followed by Dunnet’s multiple comparisons test using
graph pad in stat 3 and all the results obtained in the
study were compared with the vehicle control group.
RESULTS: In aspirin plus pylorus ligation induced
gastric ulcer model, the low and high dose of
methanolic extract of A. marmelos showed significant
(P< 0.05) and (P< 0.001) reduction in gastric volume,
free acidity and ulcer index respectively as compared
to control [Table 1].

TABLE 1: EFFECT OF METHANOLIC EXTRACT OF AEGLE MARMELOS LEAVES ON ASPIRIN PLUS PYLORUS LIGATION INDUCED GASTRIC
ULCER IN RATS
Treatment
Control
Omeprazole
A. marmelos (200mg/kg)
A.marmelos (400mg/kg)

Volume of gastric secretion
2.635
0.834
1.542
0.964

Values are expressed as mean±SEM, n=6, *P<0.05,

***

TABLE 2: EFFECT OF METHANOLIC EXTRACT OF AEGLE
MARMELOS LEAVES ON INDOMETHACIN INDUCED GASTRIC
ULCER IN RATS
Ulcer index
0.730 ± 0.015
***
0.080 ± 0.008
*
0.424 ± 0.011
***
0.174 ± 0.008
*

Ulcer inhibition %
90.15
42.22
78.16

Values are expressed as mean±SEM n=6 P<0.05,
compared to control

Ulcer index
0.908 ± 0.010
***
0.064±0.005
*
0.478 ±0.020
***
0.236±0.013

Ulcer inhibition %
92.95
47.35
74.00

P<0.001 as compared to control

In Indomethacin induced gastric mucosal damage
model, methanolic extract of A. marmelos leaves
significantly reduces the incidence and severity of
ulceration. The extract of A. marmelos leaves showed
ulcer protection 42.22% and 78.16% in 200 mg/kg and
400mg/kg doses respectively whereas the reference
drug Omeprazole exhibited 90.15% protection [Table
2].

Treatment
Control
Omeprazole
A. marmelos (200mg/kg)
A. marmelos (400mg/kg

Total acidity mEq/lit.
118 ±5.83
***
25.31 ± 0.8
*
84.40 ± 1.86
***
47.72 ± 0.18

***

P<0.001 as

In water immersion stress induced ulcer model A.
marmelos showed significant reduction in severity of
ulceration. A. marmelos showed ulcer protection
41.17% and 87.46% in 200mg/kg and 400mg/kg doses
respectively whereas standard drug Omeprazole
20mg/kg exhibited 92.42% protection [Table 3].
TABLE 3: EFFECT OF METHANOLIC EXTRACT OF AEGLE
MARMELOS LEAVES ON WATER IMMERSION STRESS INDUCED
GASTRIC ULCER IN RATS
Treatment
Control
Omeprazole
Aegle marmelos 200mg/kg
Aegle marmelos 400mg/kg

Ulcer index

Ulcer inhibition %

0.782  0.055
***
0.068  0.003
*
0.460  0.013
***
0.098  0.005

92.42
41.17
87.46

*

Values are expressed as mean±SEM, n=6, P<0.05,
compared to control
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DISCUSSION: The peptic ulcer results from an
imbalance between aggressive factors and the
maintenance of mucosal integrity through the
endogenous defense mechanisms 13. To regain the
balance, different therapeutic agents are used to
inhibit the gastric acid secretion or to boost the
mucosal defence mechanisms by increasing mucosal
protection, stabilizing the surface epithelial cells or
interfering with the prostaglandin synthesis. The
causes of gastric ulcer pyloric ligation are believed to
be due to stress induced increase in gastric
hydrochloric acid secretion and or stasis of acid and
the volume of secretion is also an important factor in
the formation of ulcer due to exposure of the
unprotected lumen of the stomach to the
accumulating acid 14.
The ligation of the pyloric end of the stomach causes
accumulation of gastric acid in the stomach. This
increase in the gastric acid secretion causes ulcers in
the stomach. The lesions produced by this method are
located in the lumen region of the stomach. The Aegle
marmelos leaves extract and Omeprazole significantly
decreased the total acidity; this suggests that it having
an antisecretory effect as well as markedly significant
reduction in ulcer index.
Non-steroidal
anti-inflammatory
agents,
like
Indomethacin induce gastric lesions in experimental
animals by inhibition of gastric cyclooxygenase
resulting in less formation of endogenous
prostaglandin; Indomethacin also inhibits gastro
duodenal bicarbonate secretion as well as gastric
mucosal blood flow. The model shows drug’s effect on
cytoprotection through non prostaglandin mediated
mechanism. The extract shows protection against
characteristic lesions produced by Indomethacin
administration. This antiulcer effect of Aegle marmelos
leaves extract may be due to both reductions in gastric
acid secretion and gastric cytoprotection 15.
Water immersion stress is one of the best models for
stress induced ulcer in animals. The model provides
both emotional stress as well as physiological stress to
the animal. The extract showed significant ulcer
inhibition.
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The anti ulcer effect observed in the present study
might be due to a possible relationship between
protection of mucosal injury, inhibition of acid
secretion and the antioxidant nature of A. marmelos
extract. Further studies are needed for their exact
mechanism of action on gastric acid secretion and
gastric cytoprotection.
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