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Sakat, et al.: Antiulcer Activity of Oxalis corniculata on Experimental Animals
The objective of the present study was to investigate the antiulcer activity of methanol extract of Oxalis corniculata
(whole plant) using pylorus ligation and indomethacin-induced gastric ulceration in Wistar rats. The extract was
preliminary evaluated for acute oral toxicity test using Organisation for Economic Co-operation and Development
guidelines 423. Further, it was studied for antiulcer potential at the dose levels of 125, 250 and 500 mg/kg.
Ranitidine was used as a standard drug (100 mg/kg). Acid secretory parameters like gastric volume, pH, total acidity
and free acidity were measured in pylorus ligation model, whereas numbers of ulcers, ulcers score and ulcer index
was measured in pylorus ligated and indomethacin treated rats. Pretreatment of test extract significantly (p<0.05)
decreased the gastric volume, total acidity, free acidity and increase in the pH of the gastric fluid in pylorus-ligated
rats. It also showed significant (p<0.05) decrease in number of ulcers, ulcers score and ulcer index in pylorus ligated
and indomethacin treated rats. Results of the study suggest that, the methanol extract of Oxalis corniculata possesses
significant antisecretory and antiulcer effects and justify the traditional usage of this herb to treat peptic ulcers.
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Peptic ulcer is the most common gastrointestinal
tract (GIT) disorder in clinical practice, which affects
approximately 5-10% of the people during their
life[1]. Gastric hyperacidity and gastroduodenal ulcer
is a very common global problem today [2] . The
pathophysiology of these disorders has focused on
an imbalance between aggressive and protective
factors in the stomach, such as acid-pepsin secretion,
mucosal barrier, mucus secretion, blood flow, cellular
regeneration, prostaglandins and epidermal growth
factors[3]. The drugs currently used in the treatment
of gastric ulcers are antacids, anticholinergics, proton
pump inhibitors and H2-receptor antagonists [4,5] .
However, the majority of these drugs produce adverse
reactions, such as: hypersensitivity, arrhythmia,
impotence, gynecomastia and hematopoietic changes[6].
A search for ulcer treatment that is affordable,
effective and devoid of side effects seen in currently
available drugs is being intensified and current
research has turn to natural resources[7].
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Oxalis corniculata is a small procumbent herb
belongs to family Oxalidaceae; commonly known
as Indian Sorrel in English and ‘ Amlapatrika ’
in Sanskrit. It is common in moist and
cultivated places and warmer parts of India and
traditionally used in anaemia, dysentery, diarrhoea,
inflamed ulcers, cephalalgia, ophthalmopathy,
cardiopathy, and hepatopathy [8-10] . Previous
studies have shown that Oxalis corniculata
possesses hypoglycemic, antihypertensive, uterine
relaxant, antipsychotic, CNS stimulant, smooth
muscle relaxant, chronotropic, inotropic effect,
antioxidant, antiinflammatory, hepatoprotective, and
cardioprotective activities[11-16].
Though the above plant has been used in the
treatment of gastrointestinal disorders in the folk
medicine, there are no scientific evidences available
on its antiulcer potential. Hence, the present work
was designed to investigate the antiulcer potential
of methanol extract of Oxalis corniculata in pylorus
ligation and indomethacin-induced rat ulceration
model.
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MATERIALS AND METHODS
The whole plant of Oxalis corniculata was
collected from in and around the city of Mumbai,
Maharashtra, India during the month of August 2007
and dried under shade. The plant was authenticated
at the Ramnarayan Ruia College, Mumbai. A
voucher specimen (No. 2007/03/23) of the plant
material has been kept in our laboratory for future
reference.
Preparation of methanol extract:
The dried powdered whole plant of Oxalis corniculata
was defatted using petroleum ether (60–80°) and
successively extracted with methanol in soxhlet
extractor. Extract was filtered through vacuum
filter and the filtrate was concentrated in vacuum
evaporator. Dried extract was used for the further
study. The yield of the extract was found to be
10.16% w/w.
Experimental animals:
Albino rats (Wistar strain) of either sex, weighing
180–200 g were procured from Glenmark
Pharmaceuticals, Mhape, Navi Mumbai. Swiss albino
mice (20–22 g) of either sex were purchased from
Haffkine Biopharmaceuticals, Parel, Mumbai. All
the animals were placed in polypropylene cages in
a controlled room temperature 22±1° and relative
humidity of 60–70% in registered animal house
(87/1999/CPCSEA). The animals were maintained
on standard pellet diet (Amrut Brand, Sangli, India)
and water ad libitum . They were acclimatized
to laboratory condition for seven days before
commencement of the experiment. Ethical clearance
was obtained from Institutional Animal Ethics
Committee.
Phytochemical analysis:
Methanol extract of Oxalis corniculata (MEOC)
was studied for phytoconstituents like alkaloids,
carbohydrates, glycosides, physterols, fixed oils and
fats, saponins, phenolic compounds and tannins,
proteins and amino acids, flavonoids using different
phytochemical tests[17].
Acute oral toxicity study:
Acute oral toxicity study of MEOC was carried out in
Swiss albino mice of both sexes (20–22 g) according
to OECD guidelines no 423. Extract at different
doses up to 2000 mg/kg was administered orally and
January - February 2012

animals were observed for behavioral changes, any
toxicity and mortality up to 48 h[18].
Pylorus ligation induced gastric ulceration:
The method of Muniappan, et al. [19] was followed
with minor alterations. Albino rats of either sex were
divided into five groups of six animals each. Animals
were fasted for 24 h before the study, but had free
access to water. First group served as control and
received only distilled water. Second group was
treated with ranitidine at the dose of 100 mg/kg.
Third, fourth and fifth groups served as treatment
groups and administered orally MEOC at the dose
levels of 125, 250 and 500 mg/kg, respectively.
After 1 h of drugs treatment, they were anesthetized
with the help of anesthetic ether; the abdomen was
opened by a small midline incision below the xiphoid
process. Pyloric portion of the stomach was slightly
lifted out and ligated according to method of Shay
et al.[20], avoiding traction to the pylorus or damage
to its blood supply. The stomach was replaced
carefully and the abdominal wall was closed by
interrupted sutures. Rats were sacrificed by an over
dose of anaesthetic ether after four hours of pyloric
ligation. The abdomen was opened, cardiac end of
the stomach was dissected out and the contents were
drained into a glass tube. The volume of the gastric
juice was measured and centrifuged (Superspin,
Plasto-crafts, India) at 2000 rpm for 10 min. From
the supernatant, aliquots (1 ml of each) were taken
for the determination of pH, total and free acidity.
The inner surface of free stomach was examined for
gastric lesions.
Determination of pH:
An aliquot of 1 ml gastric juice was diluted with
1 ml of distilled water and pH of the solution was
measured using pH meter[19].
Determination of total acidity:
An aliquot of 1 ml gastric juice diluted with 1 ml
of distilled water was taken into a 50 ml conical
flask and two drops of phenolphthalein indicator
was added to it and titrated with 0.01N NaOH until
a permanent pink colour was observed. The volume
of 0.01N NaOH consumed was noted. The total
acidity is expressed as meq/l by the formula: n ×
0.01 × 36.45 × 1000; Where n is volume of NaOH
consumed, 36.45 is molecular weight of NaOH, 0.01
is normality of NaOH, 1000 is the factor (to be
represented in litre)[21].
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Determination of free acidity:
Instead of phenolphthalein indicator, the Topfer’s
reagent was used. Aliquot of gastric juice was titrated
with 0.01 N NaOH until canary yellow colour was
observed. The volume of 0.01 N NaOH consumed
was noted. The free acidity was calculated by the
same formula for the determination of total acidity[21].
Macroscopic evaluation of stomach:
The stomachs were opened along the greater curvature,
rinsed with saline to remove gastric contents and
blood clots and examined by a ×5 magnifier lens to
assess the formation of ulcers. The number of ulcers
was counted. Ulcer scoring was undertaken according
to Vogel et al[22]. The scores were: 0= no ulcer, 1=
superficial ulcer, 2= deep ulcer, 3= perforation. Ulcer
index was measured according to Vogel et al[22] by the
formula UI = UN+US+UP×10−1; where UI is the ulcer
index; UN is the average number of ulcers per animal;
US is the average number of severity score; and UP is
the percentage of animals with ulcers. The percentage
inhibition of ulceration was calculated as (UI ControlUI Test)×100/ UI Control.
Indomethacin-induced gastric ulceration:
The experiment was carried out according to the method
of Aguwa et al. [23] and Muriel et al. [24] with a few
modifications. Animals were divided into five groups
of six rats each. All the animals were fasted for 12 h
before the experiment. First group served as control
and received distilled water, while second group was
treated orally with ranitidine at the dose of 100 mg/kg.

Third, fourth and fifth groups served as test groups and
administered orally MEOC at the dose levels of 125,
250 and 500 mg/kg, respectively. After 1 h of drug
treatment, Indomethacin (40 mg/kg, p.o.) was given. The
animals were sacrificed 5 h after the treatment. Stomach
was cut open in the greater curvature and examined by
a ×5 magnifier lens to assess the formation of ulcers.
The number of ulcers was counted. Ulcer scoring
was done by according to Vogel et al.[22] as discussed
previously. Ulcer score, ulcer index and % inhibition of
ulceration was calculated as before.
Statistical analysis:
The results are expressed as the mean±SD for each
group. Statistical differences were evaluated using
a One-way analysis of variance (ANOVA) followed
by Dunnett’s t-test. Results were considered to be
statistically significant at p<0.05.

RESULTS
Preliminary phytochemical analysis of MEOC showed
the presence of alkaloids, carbohydrates, phytosterols,
saponins, phenolic compounds/tannins, proteins, amino
acids and flavonoids (Table 1). Acute oral toxicity
test of MEOC in Swiss albino mice of both the sexes
did not show any behavioral changes, toxic reaction
or mortality and found to be safe upto the dose of
2000 mg/kg. LD50 was calculated >2000 mg/kg.
The effect of MEOC on pyloric ligation-induced
gastric ulceration is shown in Table 2 and 3.

TABLE 1: PHYTOCHEMICAL ANALYSIS OF MEOC
Phytoconstituents tested
Alkaloids

Carbohydrates

Glycosides
Physterols
Fixed oils and fats
Saponins
Phenolic compounds and Tannins
Proteins and Amino acids
Flavonoids

Tests/Reagents used
Dragendroff’s test
Hager’s test
Wagner’s test
Molisch’s test
Barfoed’s test
Benedicts test
Molisch’s test after hydrolysis
Liebermann’s burchard’s test
Spot test
Saponification test
Foam test
Haemolysis test
Ferric chloride test
Lead acetate test
Biuret test
Ninhydrin test
Shinoda test

Phytoconstituents Present/Absent
+
+
+
+
+
+
+
+
+
+
+
+
+
+

‘+’represents presence of phytoconstituent; ‘-’represents absence of phytoconstituent
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DISCUSSION

Pretreatment of MEOC at 250 and 500 mg/kg
dose levels showed significant (p<0.05) decrease
in acid secretary parameters like gastric volume,
total and free acidity when compared to control
group. pH of the gastric juice was significantly
(p<0.05) elevated up to 4.47±0.36 at 500 mg/kg of
MEOC. Number of ulcers, ulcers score, and ulcer
index was significantly (p<0.05) reduced by MEOC
treatment. Inhibition of ulceration index was found
to be 5.12%, 22.84% and 38.36% at the dose of
125, 250 and 500 mg/kg respectively. Ranitidine,
standard antiulcer agent showed significant (p<0.05)
antisecretory and antiulcer effects as compared to
control animals.

Peptic ulcer is one of the major gastro-intestinal
disorders, which occur due to an imbalance
between the offensive (gastric acid secretion) and
defensive (gastric mucosal integrity) factors [25] .
Although a number of antiulcer drugs such as antacid,
H2 receptor antagonist, proton pump inhibitor,
cytoprotectives, and prostaglandin analogues are
available for treatment of ulcer, all these drugs have
side effects and limitations[26]. Natural products are
well known as a promising source for the discovery
of major new pharmaceuticals. Many natural products
are used in folk medicine for the treatment of gastric
ulcer [24]. In the present study it has been proved
that, Oxalis corniculata is one of such herb, which
establishes the antiulcerogenic potency in pylorus
ligation and Indomethacin induced gastric ulceration
in rats.

Indomethacin at 40 mg/kg showed superficial,
deep ulcers and perforations in the control animals
(Table 4). However, animals treated with MEOC
at the dose levels of 125, 250 and 500 mg/kg
showed significant (p<0.05) reduction in the number
of ulcers, ulcer score and ulcer index. It showed
20.26% and 36.15% inhibition of ulceration index
at 250 and 500 mg/kg, while ranitidine showed
68.52% ulcer index inhibition in comparison to
control group.

Pylorus ligature is an important procedure that shows
the possible changes in parameters relative to the
gastric content [24]. The causes of gastric ulcer in
pyloric ligation are believed to be due to increase in
gastric hydrochloric acid secretion and/or stasis of

TABLE 2: EFFECT OF MEOC ON GASTRIC CONTENT, pH, TOTAL ACIDITY AND FREE ACIDITY IN PYLORUS LIGATION
INDUCED GASTRIC ULCERATION IN RATS
Treatment
Control
Ranitidine
MEOC

Dose (mg/kg), p.o.
Distilled water
100
125
250
500

Gastric content (ml/100 gm)
5.79±0.63
3.32±0.47*
5.11±0.55
4.90±0.52*
4.41±0.34*

pH
3.82±0.14
5.32±0.59*
3.87±0.18
4.16±0.19
4.47±0.36*

Total acidity (meq/l)
6147.90±796.47
1658.47±640.00*
4307.18±479.93*
3966.97±247.66*
3292.65±258.42*

Free acidity (meq/l)
4981.50±737.93
1968.30±543.58*
2982.83±340.70*
2800.57±227.53*
2156.62±523.87*

Values in the results are expressed as mean±SD, (n=6); * P<0.05 significantly different in comparison with control (ANOVA followed by Dunnett’s t-test).

TABLE 3: EFFECT OF MEOC ON GASTRIC LESIONS IN PYLORUS LIGATION INDUCED GASTRIC ULCERATION IN
RATS
Treatment
Control
Ranitidine
MEOC

Dose (mg/kg), p.o.
Distilled water
100
125
250
500

No. of ulcers
11.16±1.17
1.00±1.26*
5.83±1.72*
3.50±1.38*
2.50±1.22*

Ulcers score
2.66±0.51
0.33±0.51*
2.16±0.41
1.00±0.63 *
1.00±0.89 *

Ulcer index
11.38±0.11
3.46±0.12*
10.80±0.17*
8.78±0.13*
7.01±0.12*

% Inhibition of ulcer index
69.55
5.12
22.84
38.36

Values in the results are expressed as mean±SD, (n=6); * P<0.05 significantly different in comparison with control (ANOVA followed by Dunnett’s t-test).

TABLE 4: EFFECT OF MEOC ON GASTRIC LESIONS IN INDOMETHACIN INDUCED GASTRIC ULCERATION IN RATS
Treatment
Control
Ranitidine
MEOC

Dose (mg/kg), p.o.
Distilled water
100
125
250
500

No. of ulcers
12.16±4.26
2.33±2.73*
8.00±0.75*
6.66±0.98*
5.66±0.51*

Ulcers score
2.16±0.76
0.33±0.51*
1.83±0.75
1.16±0.75
0.66±0.51*

Ulcer index
11.43±0.42
3.60±0.27*
10.98±0.17 *
9.11±0.18*
7.30±0.18*

% Inhibition of ulcer index
68.52
4.10
20.26
36.15

Values in the results are expressed as mean±SD, (n=6); * P<0.05 significantly different in comparison with control (ANOVA followed by Dunnett’s t-test).
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acid, leading to auto digestion of the gastric mucosa
and breakdown of the gastric mucosal barrier. These
factors are associated with the development of upper
gastrointestinal damage including lesions, ulcers
and life threatening perforation and hemorrhage[26].
Administration of MEOC at different dose levels
significantly decreased gastric secretions, total acidity,
free acidity and increased pH of the gastric juice
compared to control. It also significantly reduced
the number of ulcers, ulcer score, and ulcer index in
a dose dependent manner. These results show that,
the antiulcer activity of MEOC might be due to its
antisecretory effect.

From the foregoing observations, it could be
concluded that methanol extract of Oxalis corniculata
(whole plant) possesses significant antisecretory
and antiulcer activity. However, further studies are
required to evaluate the exact mechanism of action.

Non-steroidal antiinflammatory drugs (NSAIDs)
such as indomethacin, have the ability to cause
gastroduodenal ulceration, and this effect is related to
the ability of these agents to suppress prostaglandin
synthesis[27]. These NSAIDs produce gastric ulceration
by inhibiting enzymes cyclooxygenase that promote
synthesis of prostaglandins [28] . In the stomach,
prostaglandins play a vital protective role, stimulating
the secretion of bicarbonate and mucus, maintaining
mucosal blood flow, and regulating mucosal cell
turnover and repair [29] . Thus, the suppression of
prostaglandin synthesis by NSAIDs results in
increased susceptibility to mucosal injury and gastric
mucosal lesions[30]. In this model, MEOC displayed
a significant reduction in mucosal damage in the
indomethacin induced ulcer model. These results
suggest the possible involvement of prostaglandins
and/or mucus in the antiulcer effect of the plant
extract.

1.

The preliminary phytochemical analysis of MEOC
showed the presence flavonoids. Flavonoids have
been reported to possess antiulcer activity in various
experimental models[31,32]. Several mechanisms have
been proposed to explain gastroprotective effects
of flavonoids; these include increase of mucosal
prostaglandin content, decrease of histamine
secretion from mast cells by inhibition of histidine
decarboxylase and inhibition of Helicobacor pylori
growth. In addition, flavonoids have been found to be
free radical scavenger; free radicals play an important
role in ulcerative and erosive lesions of gastrointestinal
tract[33]. So, the antiulcer activity of MEOC may be
attributed to its flavonoids content. Based on this
data, it is suggested that the gastroprotection observed
in this study could be related to the presence of
flavonoids in the Oxalis corniculata extract.

11.
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