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Abstract
Aim: The antiulcerogenic effects of the aqueous extract of Jathropa curcas Linn. on
aspirin induced ulceration in rats with respect to antioxidant status in the gastric
mucosa has been investigated. Merthodology: Oxygen free radicals are considered
to be important factors in the pathogenesis of gastric ulcer. The level of lipid
peroxides, which were elevated highly in rats with acute gastric mucosal injury, was
taken as an index of oxidative stress .The activities of antioxidant defense enzymes
were also decreased considerably by oral gastric administration of aspirin. Results:
The decreased levels of antioxidant enzymes and increased mucosal injury were
altered to near normal status upon pretreatment with Jathropa curcas Linn. extract
when compared to the ulcer induced rats. The results indicate that Jathropa curcas
Linn. extract may exert its gastro protective effect by a free radical scavenging
action. Conclusion: Our observations suggest that Jathropa curcas Linn. extract may
have considerable therapeutic potential in the treatment of gastric diseases.
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1. INTRODUCTION
Oxidative stress and free radical mediated processes
have been implicated in the pathogenesis of
gastrointestinal disorders.1 Nonsteroidal antiinflammatory drugs are recognized as the most
common etiologic factors associated with gastric
ulcer.2 Aspirin injures the gastrointestinal mucosa
and because oxygen-derived free radicals mediate
injury of this mucosa, oxy-radicals may play a
pathogenetic role in the evolution of aspirin-induced
erosive gastritis.3 Aspirin induced ulcer has been
used as a model for the evaluation of antiulcerogenic
agent.4 Historically, plants have provided a source of
inspiration for novel drug compounds, as plant
derived medicines have made large contributions to
human health and wellbeing. Their role is twofold in
the development of new drugs: (1) they may become
the base for the development of a medicine, a natural
blue print for the development of new drugs or; (2) a
phytomedicine to be used for the treatment of
diseases.5 Traditional medicine using plant extracts
continues to provide health coverage for over 80% of
the world’s population, especially in the developing
world.6 Jatropha curcas Linn belong to the family
Euphorbiaceae and are used in traditional folklore
medicine to cure various ailments in Africa, Asia and
Latin America.7 Jatropha curcas Linn is commonly
called physic nut, purging nut or pig nut. Previous
studies have reported that the plant exhibits bioactive
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activities for fever, mouth infections, jaundice,
guinea worm sores and joint heumatism.8
Investigated and reported the anti-parasitic activity
of the sap and crushed leaves of Jatropha curcas
Linn. The water extract of the branches also strongly
inhibited HIV induced cytopathic effects with low
cytotoxicity.9 Previous works have shown that many
Jatropha species possess antimicrobial activity.10
Therefore, the present study was conducted to
evaluate the antiulcerogenic effect of Jatropha
curcas Linn. in terms of its antioxidant status on
aspirin induced gastric mucosal damage.
2. MATERIALS AND METHODS
Collection of plant Material and Extraction
The young barks of Jatropha curcas used for the
investigation were collected from Bangalore in the
month of October. The collected barks were cleaned
from dust and other materials and then it was dried
under the shade for 15 days. After confirming the
dryness, the barks were chopped and pulverized in an
electric grinder. The powdered plant materials were
subjected to maceration separately. The powdered
plant material was soaked in water for four days.
Stirring of the mixture was done twice daily. After
the fourth day, the mixture was filtered and the marc
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was pressed. This process was repeated 3 times and
then heated on the water bath until dry extract was
obtained. Thus obtained extract of barks of Jatropha
curcas Linn. was labeled and stored in the desiccator
for further usage.
Animals
Adult male albino rats of Wistar strain weighing 150200g were purchased from the small animal house of
veterinary college, NIMHANS, Bangalore. They
were maintained under standard laboratory
conditions with standard pelleted diet (M/s.
Hindustan Lever Foods, Bangalore, India) and water
ad libitum. All animal experiments were carried
according to the guidelines of Institutional Animal
Ethics Committee.
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Group IV- Animals received aspirin (400mg/kg
body wt) + 400mg/kg of Jatropha curca Linn. extract
orally for 7 days.
For biochemical estimation gastric mucosal tissue
was taken from the antral portion of the stomach. The
gastric mucosa was scrapped with a scrapper,
weighed and homogenized in ice cold phosphate
buffer (pH 7.2) to prepare the mucosal homogenate.
The homogenate was centrifuged at 3000 rpm for
10min and the supernatant was used for further
studies.
Biochemical Estimation

The acute toxicity study was carried out in adult
female albino rats weighing about 150-200g by as
per OECD 425 guidelines.11 For the assessment of
anti-oxidant activity, 3 dose levels were chosen in
such a way that middle dose was approximately one
tenth of maximum dose administered during acute
toxicity studies (i.e. 1/10th of 2000mg/kg body
weight-200mg/kg body weight) and a high dose
which was twice that of one tenth dose (i.e.2X
200mg/kg-400mg/kg body weight) and a lowose
which was 50% of one tenth dose (50% of 200mg/kg100mg/kg body weight).

Protein was estimated by the method of Lowry et al
using Bovine serum albumin as standard.12 Lipid
peroxidation products were estimated by assaying
malondialdehyde formation according to the
method.13 The determination of total tissue
sulphydryl (thiol) group (reduced glutathione level)
was carried out according to the method of Ellman.14
The autooxidation of epinephrine was noted by
determining the activity of superoxide dismutase
(SOD) by the method of Misra.15 Catalase (CAT)
activity was measured by following decomposition
of H2O2 according to the method of Berr’s and
Sizer.16 Glutathione peroxidase (GSH-Px) was
assayed by the method of Rotruck et al using H2O2 as
substrate.17 Glutathione-S-transferase activity (GST)
was measured using 1-chloro 2,4-dinitrobenzene as
substrate according to Habig.18

Experimental Procedure

Statistical Analysis

The rats were divided into four groups of 6 animals
each. The animals were kept fasting for 24 hours
prior to the experiment but water was permitted ad
libitum.

All data will be expressed as mean ± SD. Student’s ttest will be performed for each experimental group.
Data will be compared by analysis of variance
(ANOVA) and only values with P<0.05 will be
considered as significant.

Selection of Doses

Group I - Animals received aspirin 400mg/kg body
orally.
Group II- Animals received aspirin (400mg/kg body
wt) + 100mg/kg of Jatropha curca Linn. extract
orally for 7 days.
Group III- Animals received aspirin (400mg/kg
body wt) + 200mg/kg of Jatropha curca Linn. extract
orally for 7 days.
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3. RESULTS
Jatropha curca Linn. extract administered in doses
100, 200, 400mg/kg body wt. orally, caused a dose
dependent decrease in ulcer index in aspirin induced
rats (Table 1). Although a dose of 400mg/kg showed
maximum ulcer protection (72.70%), but revealed
toxic symptoms such as diahorrea and weight loss,
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where as a dosage of 200mg/kg body wt of Jatropha
curca Linn. extract given for 7 days markedly
inhibited the number of lesions and showed ulcer
protection (70.12%) without any toxic symptoms,
which is safer for further biochemical studies.
Activities of GSH, Lipid peroxides (LPO), SOD,
CAT, GSH-Px, GST and protein levels in gastric
mucosal tissue are shown in (Table 2). There was a
significant increase in lipid peroxidation (p<0.001),
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decrease in antioxidant enzyme and protein levels in
aspirin induced rats when compared with those of
control rats (Group I). Jatropha curca Linn. extract
pretreated rats (Group III & IV) maintained the
protein level, antioxidant enzyme status and LPO
levels at near normalcy when compared to ulcerated
animals.. The solubility was calculated using the
dissolution factor and regression equation from the
standard graph.

Table 1. Effect of Jatropha curca Linn extract on gastric lesions induced by aspirin in rats

Groups

Dose

3 days
Lesion
score

% of
Inhibition

Group I

Aspirin Induced
ulcer 400 mg/kg
body. wt orally

15.4 ± 2.3a

Group II

Aspirin (400mg/kg
body. wt) +
100mg/kg of
Jatropha curca
Linn. extract orally
for 7 days.

12.3 ± 2.4b

Group
III

Aspirin (400mg/kg
body. wt) +
200mg/kg of
Jatropha curca
Linn. extract orally
for 7 days.

Group
IV

Aspirin (400mg/kg
body. wt) +
400mg/kg of
Jatropha curca
Linn. extract orally
for 7 days.

-

20.12

7 days Lesion
score

% of
Inhibition

I5.4 ± 2.3a

9.1 ± 1.2b**

49.30

8.6
± 44.15
0.96b**

4.6 ± 0.60b***

70.12

7.4
± 44.15
0.86b**

4.2 ± 0.54b***

72.70

All values are mean ± SEM, n = 6. P curca Linn. extract treated +aspirin values: *<0.05, **<
0.01***<0.001 Aspirin induced Vs (b) Jatropha
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Table 2. Effect of Jatropha curca Linn. extract on number of lesions, lipid peroxidation, antioxidant
enzymes and protein levels of gastric mucosa in rats

Parameters
Number of lesions
Protein
(mg/100 mg tissue)
Lipid peroxide
(nmoles of
MDA/mg protein)
Superoxide
dismutase
(units/mg protein)
Catalase activity
( nm of H2O2
decomposed/min/mg
protein)
Glutathione
peroxidase
(μg GSH
utilised/minute/mg
protein)
Glutathione-Stransferase
(nmoles of CDNB
conjugated/min,/mg
protein)

Group I
----16.3 ± 1.6

Group II
15.4 ± 2.3***
7.9 ± 0.68***

Group III
4.6 ± 0.60***
14.8 ± 1.5***

Group IV
-----16.1 ± 1.4NS

3.8 ± 0.31

9.7± 0.74***

4.2 ± 0.29***

3.9 ± 0.22NS

5.3 ± 0.32

3.4 ± 0.13***

4.9 ± 0.21***

5.5 ± 0.35 NS

6.8 ± 0.42

3.2 ± 0.28***

5.9 ± 0.45***

6.9 ± 0.44 NS

158.2± 10.2

60.1±5.8***

142 ± 9.2***

165.4±10.9 NS

4.6 ± 0.32

2.8 ± 0.19***

3.9 ± 0.29***

4.4 ± 0.31 NS

All values are mean ± SEM, n = 6. P values: ***<0.001; NS - Non-significant, Group II and Group IV
was statistically compared with Group I. Group III was statistically compared with Group II.
4. DISCUSSION
The oxygen derived free radicals play a key role
in the mechanism of aspirin induced acute gastric
mucosal lesions. Aspirin induces the reactive
oxygen metabolites in animal models, which may
contribute to mucosal injury19. The role of these
reactive oxygen species and the potential
antioxidant protective effect of Jatropha curca
Linn. extract on gastric mucosal tissue are topic of
high current interest. Many reports have
demonstrated that most injury of gastric mucosa
can be reduced by pretreatment with scavengers
of reactive oxygen species.20 In the present study,
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Jatropha curca Linn. extract inhibited the
increase in area of gastric mucosal lesions in
aspirin induced ulceration in rats. These
protective effects were observed at oral doses of
Jatropha curca Linn. extract 200 & 400 mg/kg
body wt (Group III & IV) and a recovery of
70.12% was observed within 7 days. It offers
gastro protection against aspirin induced ulcer by
significantly blocking lipid peroxidation. In the
present study aspirin pretreatment significantly
reduced the protein concentration of the stomach.
It may be due to accumulation of toxic free
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radicals in the mucosal cells.21 Jatropha curca
Linn. extract treated rats provided protection
against the action of aspirin by increase in protein
content of the gastric mucosal tissue. Oxygen
handling cells have antioxidant enzymes such as
CAT, SOD, GST, GPX and GSH which are the
first line of cellular defense against oxidative
injury, decomposing O2 & H2O2 before they
interact to form more reactive (OH-) radicals,
SOD mainly act by quenching of superoxide and
active oxygen free radical, produced in different
aerobic metabolism.22 SOD and CAT enzymes are
highly specific in their catalytic mode of actions
and it decreases the gastric mucosal damaging
effect of aspirin.23 Although the increase in
catalase is necessary for effective antioxidant
activity, the changes in CAT levels were
significant.24 Hence the antioxidant activity of
Jatropha curca Linn. may be one of the important
defensive factors involved in its ulcer protective
effect. The role of GSH as an endogenous gastric
antioxidant in mucosal protection, however,
remains controversial since recent evidence has
indicated an inverse correlation between gastric
mucosal GSH levels and mucosal protection.25
GST and GSH-Px are essential for maintaining a
constant ratio of reduced glutathione to oxidized
glutathione in the cell .The extract maintained the
activity of GSH-Px almost at near normalcy by its
ability to increase the level of reduced GSH, and
to decrease lipid perioxidation. The enhancement
in GST activity was observed in Jatropha curca
Linn. treated gastric mucosal tissues compared to
ulcerated tissues. Many research have proved that
antioxidants may play an important role not only
by protecting against gastric mucosal injury, but
also by inhibiting progression of gastric ulcer.26
The observed cytoprotective and antioxidative
activity of the extract is attributed to the presence
of biologically active phytoconstituents with
having antioxidative nature.
5. CONCLUSION
In conclusion it can be said that Jatropha curca
Linn. exhibit a protective effect through free
radical scavenging properties and reduces
oxidative damage caused by aspirin. These results
provide additional support for the popular use of
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this plant as an antiulcer remedy in the Indian
traditional medicine. A further detailed study on
various other parameters of mucosal defensive
factors could elucidate their exact mechanism of
actions and their usefulness in the treatment of
ulcer.
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