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ABSTRACT

The methanol extracts of Ficus hispida L.f. leaves and fruits were evaluated for antinociceptive activity
in acetic acid-induced gastric pain writhings in Swiss albino mice. The methanol extract of leaves demonstrated
dose-dependent and significant antinociceptive activity when administered at doses of 50, 100, 200, and 400
mg per kg body weight. At these doses, the percent inhibitions of writhings versus control animals (i.e. animals
without any extract administration) were, respectively, 65.71, 67.14, 70.19, and 85.05. In comparison, the
standard antinociceptive drug, aspirin, when administered at a dose of 400 mg per kg body weight reduced
writhings by 88.09%. The methanol extract of fruits also exhibited significant dose-dependent writhings in
mice, when administered at doses from 50 to 400 mg per kg body weight. However, in the case of fruit
extract, the percent inhibition of writhings was lower than corresponding doses of leaf extract. Writhings were
reduced by 49.24, 61.24, 62.67, and 65.19%, respectively, when mice were administered fruit extract at doses
of 50, 100, 200, and 400 mg per kg body weight. The results suggest that both leaf and fruit extract of Ficus
hispida contain strong antinociceptive components, which warrant further studies to be made on these extracts
towards discovery of efficacious pain relieving agents.
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Introduction

Ficus hispida L.f. (Family: Moraceae, English name: hairy fig, Local name: kack dumur) is a tree, which
can attain a height up to 10 meters. The bark is of a brownish color and the tree bears flowers, fruits, and
seeds. It is commonly found in the southern countries of Asia from India to Malaysia and is also found in
Australia. The leaves and fruits of the plant are used in the folk medicinal system of Bangladesh for treatment
of diabetes, colic, jaundice, diarrhea, leucorrhea, hypertension, bronchitis, skin eruptions, urinary troubles, and
internal bleeding (M. Rahmatullah, unpublished observations). 

Leaf extract of the plant has been reported to protect azathioprine-induced liver damages in rats
(Shanmugarajan and Devaki, 2009). Protective effect of leaf extract has also been observed against
paracetamol-induced hepatotoxicity in rats (Mandal et al., 2000). Leaf extract, additionally, has been shown
to possess significant inhibitory activity against castor oil-induced diarrhea and prostaglandin E(2)-induced
enteropooling in rats. The extract also showed a significant reduction in gastrointestinal motility in rats (Mandal
and Ashok Kumar, 2002). Reported constituents of leaves and twigs of the plant include ficustriol and O-
methyltylophorinidine; the latter exhibited cytotoxic activity against a number of human cancer cell lines
(Peraza-Sánchez et al., 2002).
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We had been conducting ethnomedicinal surveys among Kavirajes (of the mainstream population) and
tribal medicinal practitioners in Bangladesh for quite some time (Rahmatullah et al., 2009a-c; Rahmatullah et
al., 2010a-f). Both folk medicinal as well as tribal medicinal practitioners rely on formulations of medicinal
plants for treatment of various ailments. We are also subjecting a number of plants obtained from our
ethnomediicnal surveys to pharmacological activity studies in the laboratory to validate the claim of the
Kavirajes, particularly as to their antinociceptive and antihyperglycemic effects (Anwar et al., 2010; Jahan et
al., 2010; Khan et al., 2010; Mannan et al., 2010; Rahman et al., 2010; Rahman et al., 2011; Shoha et al.,
2011; Sutradhar et al., 2011). The objective of the present study was to evaluate the antinociceptive potential
of methanol extract of Ficus hispida leaf and fruit in acetic acid-induced gastric pain writhing model in Swiss
albino mice.

Materials and Methods

Plant Material and Extraction:

The leaves and fruits of Ficus hispida were collected from Brahmanbaria, Bangladesh in November, 2010.
The plant was taxonomically identified by the Bangladesh National Herbarium at Dhaka (Accession number:
34,490). The leaves and fruits were separately air-dried in the shade for 120 hours, grounded into a fine
powder, and were extracted with methanol at a ratio of 1:5 (w/v). Filtrates were evaporated to dryness. The
initial weight of dried leaf powder used for extraction was 100g; the final weight of the extract was 2.17g.
The initial weight of dried fruit powder used for extraction was 100g; the final weight of the extract was
4.29g.

Chemicals and Drugs:

Glacial acetic acid was obtained from Sigma Chemicals, USA; aspirin was obtained from Square
Pharmaceuticals Ltd., Bangladesh. All other chemicals were of analytical grade.

Animals:

In the present study, Swiss albino mice (male), which weighed between 15-19g were used. The animals
were obtained from International Centre for Diarrheal Disease Research, Bangladesh (ICDDR,B). All animals
were kept under ambient temperature with 12h light followed by a 12h dark cycle. The animals were
acclimatized for three days prior to actual experiments. The study was conducted following approval by the
Institutional Animal Ethical Committee of University of Development Alternative, Dhaka, Bangladesh.

Acetic Acid-induced Writhing Method (Antinociceptive Activity Evaluation):

Antinociceptive activity of methanol extract of Ficus hispida leaves and fruits were examined using
previously described procedures of Shanmugasundaram and Venkataraman (2005) with minor modifications.
Pain was induced in mice in the writhing test through intraperitoneal administration of 1% acetic acid at a dose
of 10 ml/kg body weight. Mice were separated into ten groups of six mice each. Group-I served as control
and was administered vehicle (1% Tween 80 in water, 10 ml/kg body weight). The standard drug, aspirin was
administered to Group-II mice at a dose of 400 mg/kg body weight. Groups-III to VI received leaf extract,
respectively at 50, 100, 200, and 400 mg extract/kg body weight orally 30 min before acetic acid injection.
Groups-VII to X received fruit extract, respectively at 50, 100, 200, and 400 mg extract/kg body weight orally
30 min before acetic acid injection. A period of 5 minutes was given to each animal to ensure bio-availability
of acetic acid, following which period, the number of writhings was counted for 10 min.

Statistical Analysis:

Experimental values are expressed as mean ± SEM. Independent Sample t-test was carried out for
statistical comparison. Statistical significance was considered to be indicated by a p value < 0.05 in all cases.

Results and Discussion

The methanol extract of leaves exhibited strong antinociceptive activity in mice when administered at doses
ranging from 50 to 400 mg extract per kg body weight. The extract reduced the number of writhings in mice
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caused by gastric pain induced with intraperitoneal administration of acetic acid in a significant and dose-
dependent manner. At doses of 50, 100, 200, and 400 mg extract per kg body weight, the percent inhibitions
of writhings were, respectively, 65.71, 67.14, 70.19, and 85.05. The standard antinociceptive drug, aspirin,
when administered at a dose of 400 mg per kg body weight in mice, reduced the number of writhings by
88.09%. The results are shown in Table 1, and demonstrate that at the highest dose of 400 mg leaf extract,
the antinociceptive effect was comparable to that of aspirin.

Table 1: Antinociceptive effect of crude methanol extract of Ficus hispida leaves and fruits in the acetic acid-induced gastric pain model
in mice.

Treatment Dose (mg/kg body weight) Mean number of writhings % inhibition
Control 10 ml 11.17 ± 1.62 -
Aspirin 400 mg 1.33 ± 1.31 88.09*
Ficus hispida leaf extract 50 mg 3.83 ± 1.05 65.71*
Ficus hispida leaf extract 100 mg 3.67 ± 0.67 67.14*
Ficus hispida leaf extract 200 mg 3.33 ± 0.61 70.19*
Ficus hispida leaf extract 400 mg 1.67 ± 0.49 85.05*
Ficus hispida fruit extract 50 mg 5.67 ± 0.56 49.24*
Ficus hispida fruit extract 100 mg 4.33 ± 0.61 61.24*
Ficus hispida fruit extract 200 mg 4.17 ± 0.70 62.67*
Ficus hispida fruit extract 400 mg 4.00 ± 0.45 64.19*
All administrations (aspirin and extract) were made orally. Values represented as mean ± SEM, (n=6); *P < 0.05; significant compared
to control.

The fruit extract, when administered to mice, also caused dose-dependent and significant reductions in the
number of writhings. However, when compared dose for dose, the extent of reduction of writhings obtained
with the fruit extract was lesser than that obtained with the leaf extract. The percent inhibitions in the number
of writhings obtained with fruit extract at doses of 50, 100, 200, and 400 mg per kg body weight, were
respectively, 49.24, 61.24, 62.67, and 64.19 (Table 1). The results obtained indicate significant antinociceptive
activity being present in the fruit extract also. Overall, the results obtained with both leaf and fruit extract
suggest that these extracts merit further scientific studies towards discovery of efficacious pain relieving agents.

Both central and peripheral analgesia can be detected with the acetic acid-induced writhing test
(Shanmugasundaram and Venkataraman, 2005). Prostaglandins have been implicated in the sensation of pain.
Production of prostaglandins [mainly prostacyclines (PGI2) and prostaglandin- (PG-E)] has been shown to be
responsible for excitation of Ad-nerve fibers, leading to the sensation of pain (Reynolds, 1982; Rang and Dale,
1993). As such, the antinociceptive activity exhibited by crude methanolic extract of leaves and fruits may be
due to the extract’s ability to block synthesis of prostaglandins, which may be a consequence of inhibition of
cyclooxygenase and/or lipooxygenase activities. It is noteworthy that a similar mechanism has been proposed
for antinociceptive activity observed with Ficus deltoidea aqueous extract in acetic acid-induced gastric pain
model (Sulaiman et al., 2008).

Pain can be caused by a multitude of factors and is probably the most common distress experienced by
human beings, as well as animals. Existing pain-killing drugs possess serious side-effects; as for example,
administration of paracetamol can lead to hepatic damages. As such, the present findings hold great promise
for discovery of novel compounds from leaf or fruit extracts of Ficus hispida, which may be more efficacious
and at the same time safe to use for relief from pain. The present findings also validate the treatment of colic
by folk medicinal practitioners of Bangladesh with leaves or fruits of Ficus hispida.  
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