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ABSTRACT

Aims: The purpose of the present study was to evaluate antidiarrhoeal effect of various extracts
(hydroalcoholic 60% and acetone extracts) of stem bark of Ficus religiosa Linn. against castor-oil-
induced diarrhoeal model in rats.

Methods: Antidiarrhoeal activity of hydralcoholic 60% extract (prepared by soxhlet extraction method),
acetone extract (prepared by ultrasonication assisted extraction method) and acetone extract (prepared by
microwave assisted extraction method) of stem bark of Ficus religiosa Linn. were investigated using
castor-oil-induced diarrhea model in rats. The number of faeces and total weight of faeces were studied.
Results: Standard drug Loperamide (3mg/kg, p.0.) shows significant reduction in fecal output whereas
extracts (hydroalcoholic 60% and acetone extracts) at a dose of 200 mg/kg, significantly (p<0.001)
reduced the castor-oil-induced frequency and consistency of diarrhoea. The hydroalcoholic (60%) extract
prepared by soxhlet extraction method shows best result than other extracts.

Conclusion: The hydroalcoholic (60%) extract shows marked reduction in the number of diarrhea stools
and total weight of diarrhoeal faeces. The result obtained establishes the traditional claim of plant as anti-
diarrhoeal agent. Further studies are needed to understand the mechanism of anti-diarrhoeal action of
Ficus religiosa Linn. stem bark.
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INTRODUCTION enteroaggregative ™ and
Ficus religiosa Linn. commonly known as peepal, pathogens
belonging to family-Moraceae, attributed with  Salmonella

invasive bacterial
like Shigella, Campylobacter and
] Amongest the viral agents,

several medicinal properties. Ficus religiosa has
been widely used as a common house hold
remedy from ancient times. Stem bark is used in
gonorrhoea, bleeding, paralysis, diabetes,
diarrhoea, bone fracture, antiseptic, astringent and
antidote ™.

Ficus religiosa has phenols, tannins, steroids,
alkaloids and flavonoids, B-sitosteryl-d-glucoside,
vitamin K, n-octacosanol, methyl oleanolate,
lanosterol, stigmasterol, lupen-3-one .

Diarrhoea caused by intestinal pathogens is a
global health concern and one of the primary
causes of infant mortality especially in developing
countries ®l. According to the World Health
Report, diarrhoea is the cause of 3.3% of all
deaths. In youn<[:1 children, it can lead to death due
to dehydration ™. A majority of diarrhoeal cases
are due to bacterial  enteropathogens
diarrhoeagenic E. coli, mainly enterotoxigenic and

rotavirus is the most common 1", Oral rehydration
therapy (ORT) has been the key strategy for
effective case management . Moreover, there is
an increasing threat of drug resistance to
antibiotics . Thus there is a need to develop cost
effective alternative approaches for the treatment
of diarrhoea. In the present study, the
antidiarrhoeal activity of different extracts of stem
bark of Ficus religiosa Linn. prepared by various
methods of extraction viz. soxhlet, ultrasonication
assisted and microwave assisted extraction
methods.

MATERIALS AND METHODS

Plant collection

The plant material of Ficus religiosa Linn. stem
bark used for investigation was collected from
rural areas of Udaipur (Raj.) in the month of Sep.-
Oct. 2008. Plant material was identified by Dr.
S.S. Katewa, College of Science, Mohanlal
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Sukhadia University, Udaipur (Raj). Ficus
religiosa Linn. was authentified from Botanical
Survey of India (BSI), Jodhpur (Raj). The
Voucher specimen of the plant
(BSI/AZRC/1.12012/Tech.393) was deposited at
BSI, Jodhpur (Rajasthan) for further reference.
Preparation of extracts

The stem bark of Ficus religiosa was collected,
cleaned and pulverized in a grinder mixer to
obtain a coarse powder and then passed through
40 mesh sieves, weighed quantity of powdered
drug was extracted with ethanol 60%
(hdroalcoholic) using soxhlet extraction method,
acetone using ultrasonication assisted extraction
method and acetone using microwave assisted
extraction method. The solvent was evaporated
from extracts by distillation under reduced
pressure. The dried extracts thus obtained were
kept in a desicator and used for further
experiment.

Preliminary phytochemical screening

The freshly prepared extracts of Ficus religiosa
were qualitatively tested for the presence of
Bg]ytochemical constituents by standard methods

Animals used

Albino wistar rats (175-200 g) of either sex were
obtained from the animal house in B. N. College
of Pharmacy, Udaipur (Raj.). The animals were
maintained in a well ventilated room with 12:12
hour light/dark cycle in polypropylene cages. The
animals were fed with standard pellet diet
(Hindustan Lever Ltd., Banglore) and water was
given ad libitum. Animal Ethical Committee
clearance was obtained from Institutional Animal
Ethics Committee of B. N. Institution
(Registration no. 870/ac/08/CPCSEA).

Acute toxicity studies

The acute toxicity study was carried out in adult
albino rats by “fix dose” method of OECD
guideline no. 420. Test procedure with a starting
dose of 2000 mg/kg, body weight was adopted.
Then the animals were observed continuously for
three hours for general behavioral, neurological,
autonomic profiles and then every 30 min for next
three hours and finally for mortality after 24 hour
till 14 days Y.

Castor oil induced diarrhoea

Rats were fasted 24 hr before the test with free
access to water ad libitum. Rats were treated
orally with vehicle and selected extracts of Ficus
religiosa Linn. (stem bark extracts, 200 mg/kg,
p.0.) and standard drug (loperamide, 3 mg/Kkg,
p.0.). One hour after drug treatment, each rat
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received castor oil (1 ml each orally). Each rat
was then housed separately in cage over clean
butter paper. Then diarrhoeal episodes were
observed for a period of 4 hours. During this
period, consistency of faeces, total number of
diarrhoeal faeces within 4 hr and total weight of
faeces after 4 hr were recorded 2314,

Stastical analysis

Data were analyzed statistically by one-way
ANOVA followed by Dunnet’s t-test using
computerized Graph Pad Prism version 5.4 (Graph
Pad Software, U.S.A.). The results were expressed
as mean + S.E.M. P-values less than 0.05 imply
significance.

RESULTS

Preliminary phytochemical screening

The results of preliminary phytochemical
screening of various extracts of Ficus religiosa
prepared by different methods of extraction
revealed that presence of alkaloid, glycoside,
steroid, tannins, phenolic compounds,
carbohydrates and volatile oil.

Acute toxicity studies

Acute toxicity study in which the animals treated
with prepared extracts of F. religiosa at the higher
dose of 2000 mg/kg did not manifest any
significant abnormal signs, behavior changes,
body weight changes at any time of observation.
There was no mortality in the above mention dose
at the end of the 14 days of observation. Hence,
1/10™ (200 mg/kg) of this dose was selected for
further study.

Castor oil induced diarrhoea

After 30 min administration of castor oil, the
diarrohea was clinically apparent in all the
animals of control group, for the next 4 hour. This
was markedly reduced by loperamide (3 mg/kg,
p.o.) at 72.42%. A similar marked reduction in the
number of defecations over four hours was
achieved with Ficus religiosa (stem bark) extracts
at the dose of 200 mg/kg, p.o (table 1, fig 1). The
percentage inhibition for the number of wet faeces
within 4 hours as well as total weight (gm) of wet
faeces after 4 hrs indicates the presence of
antidiarrhoeal activity in extracts as compared
with that of control group. The average total
number of wet faeces and average total weight of
wet faeces in the control group were 19.67 + 0.61
and 8.05 + 0.27 gm respectively. The defecation
after 4 hours of treatment is significantly
(p<0.001) inhibited by hydroalcoholic extract
prepared by soxhlet method is 55.15%, acetone
extract prepared by ultrasonication assisted
extraction method is 40.37% and acetone extract
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prepared by microwave assisted extracrtion

method is 49.06%.

Table 1: Effect of Ficus religiosa Linn. extracts prepared by different extraction methods in castor oil induced diarrhoea

Group and Treatment Total no. of diarrhoeal Consistency of Total weight (gm) of Percentage
faeces (within 4 hr) faeces faeces (after 4 hr) protection
I (Normal treated with vehicle only) 7.00 £ 0.36 Solid 2.01+0.16 -
11 (Control treated with castor oil + vehicle) 19.67 + 0.61 Semisolid with 8.05+ 027 i
excess of water
1l (Sta_ndard treated with castor oil + 7334033 Solid 299 + 0.13%%* 79 490
loperamide)
IV (Test-1 treated with castor oil + HA extract 9.16 + 0.40 Semisolid with 361 + 0.15%** 55 15%
prepared by soxhlet extraction ) lumps
V (Test-1l treated with castor oil + acetone 13.00 + 0.63 Semisolid with 480 + 0 18%** 40.37%
axtract prepared by ultrasonication extraction ) excess of water
VI (Test-111 treated with castor oil + acetone 11.50 + 0.22 Semisolid 410 + 0 21%** 49 06%

extract prepared by microwave extraction )

Values are mean + SEM, (n=6); p<0.05 considered as significant, *** p<0.001, One- way ANOVA followed by Dunnett’s test as compared

to control.
Fig 1: Effect of extracts of Ficus religiosa Linn. on castor oil induced diarrhoeal model
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Values are mean + SEM, (n=6); p<0.05 considered as significant, *** p<0.001, One- way ANOVA followed by Dunnett’s test as compared

to control.

DISCUSSIONS

In developing countries, a quarter of infants and
childhood mortality is related to the diarrhoea.
Diarrhoea results from an imbalance between the
absorptive and secretary mechanisms in the
intestinal tract accompanied by an excess loss of
fluid in the faeces. During the past decade oral
rehydration therapy has reduced mortality from
acute diarrhoeal disease, whereas chronic
diarrhoea remains a life threatening problem.
Many plants conveniently available in India are
used in traditional folklore medicine for the
treatment of diarrhoea and dysentery.

Oral administration of castor oil (Iml/animal) to
the control group causes significant diarrhoea
(8.05 % 0.27). Castor oil causes diarrhoea due to
its active metabolite, ricinoleic acid ™! which
stimulates peristaltic activity in the small intestine,
leading to changes in the electrolyte permeability
of the intestinal mucosa. The liberation of
ricinoleic acid results in irritation and
inflammation of intestinal mucosa leading to
release of prostaglandin 171,

The weight of intestinal content was reduced (2.22
+ 0.13) significantly (p<0.001) with the standard
drug loperamide (3mg/kg, p.o.). The therapeutic
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effect of loperamide is believed to be due to its
antimotility and antisecretory properties M. The
stem bark extract (hydralcoholic extract prepared
by soxhlet extraction method) of Ficus religiosa
(200 mg/kg) produced a significant (p<0.001)
reduction of weight of intestinal content 3.61 *
0.15 and percentage protection was found to be
55.15% in the severity and frequency of diarrhoea
produced by castor oil.

Antidiarrhoeal properties of medicinal plants
might be ascribed to tannins, alkaloids, saponins,
flavonoids, sterols and reducing sugars *%. The
antidiarrhoeal activities of flavonoids have been
ascribed to their ability to inhibit intestinal
motility and hydroelectrolytic conditions [,
Flavonoids present in the plant extracts are
reported to inhibit release of autocoids and
prostaglandins, thereby may inhibit motility and
secretion induced by castor oil ?!]. Tannins and
tannic acid present in antidiarrhoeal plants
denature proteins in the intestinal mucosa by
forming protein tannates which make the
intestinal mucosa more resistant to chemical
alteration and reduce secretion 3. In
phytochemical screening of extracts of Ficus
religiosa showed the presence of alkaloids,
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tannins, flavonoids, phenolic compounds and
sterols. The presence of these constituents may
mediate the antidiarrhoeal property of the extract.

REFERENCES

1.

10.

11.

© 2010,

Ripu MK, Rainer WB. Ficus (Fig) species
in Nepal: a review of diversity and
indigenous uses. Lyonia. 2006 June; 11(1):
85-97.

Sheetal A, Bagul MS, Prabia M, Rajani M.
Evaluation of free radicals scavenging
activity of an Ayurvedic formulation,
Panchvankala. Ind J Pharm Sci. 2008;
70(1): 31-35.

Kosek M, Bern C, Guerrant RL. The
global burden of diarrhoeal disease, as
estimated from studies published between
1992 and 2000, Bull. World Health Org.
2003; 81: 197-204.

World Health Organization, World Health
Report, WHO, Geneva. 2004; 120-125.
Adachi JA. Enteroaggregative E.coli as a
major etiological agent in traveller’s
diarrhoea in 3 regions of the World. Clin
Infec Dis. 2001; 32: 1706-1709.

Hoge CW, Gambel JM, Srijan A, Piarangsi
C, Echeverria P. Trends in antibiotic
resistance among diarrhoeal pathogens
isolated in Thiland over 15 years. Clin
Infect Dis. 1998; 26: 341-345.

Lynch M. The pathology of rotavirus
associated deaths, using molecular biology
diagnostics. Clin Infect Dis. 2003; 37:
1327-1333.

World Health Organization, programme
for the control of diarrhoeal diseases. A
manual for treatment of diarrhoea. WHO,
Geneva. 1990 (WHO/ CDD/ SER 80.2;
Rev 2).

Dham SK. Treatment of diarrhoeal
diseases. In Diarrhoeal Diseases; Current
status, Research Trends and Field Studies
(eds Raghunath D and Nayak R), Tata Mc
Graw-Hill Publishing Company Ltd, New
Delhi. 2003; 245-254.

Mukherjee PK. Quality Control of Herbal
Drugs (an approach to evaluation of
botanicals). 1st ed. New Delhi: Business
Horizones  Pharmaceutical  Publishers.
2000; 246-370.

OECD. Guideline for testing of chemicals;
Guideance no. 420. Fixed Dose Procedure;
Adopted December 17, 2001. Disponible

IJPBA. All Rights Reserved.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

in  http://iccvam.niehs.nih.gov/suppDocs
/Fed Docs/ OECD/ OECD-GL-420.pdf
Venkat Rao, Chandra P and Shanta K.
Antidiaarrhoeal activity of
Cardiospermum halicacabum. Indian J
Pharmacol. 2006; 38(5): 346-349.
Bheemachari J, Ashok K, Joshi NH,
Suresh DK, Gupta VRM. Antidiarrhoeal
evaluation of Ficus racemosa Linn latex.
Acta Pharmaceutica Sciencia. 2007; 49:
133-138.

Viswanatha GL, Srinath R, Nndakkumar
K, Shylaja R. Antidiarrhoeal activity of
alcoholic and aqueous extracts of stem
bark of Thespesia populnea in rodents.
Pharmacologyonline. 2007; 3: 222-230.
Ammon PJ, Thomas, Philips S. Effects of
oleic and recinoleic acids net jejunal water
and electrolyte movement. J Clin Invest.
1974; 53: 374-379.

Galvez J, Crespo ME, Jimenez J, Suarez
A, Zarzuelo A. Antidiarrhoeal activity of
quercetin in mice and rats. J Pharm
Pharmacol. 1993; 45: 157-159.

Pierce  NF, Carpentor CCJ, Ellior H,
Greenough WB. Effect of prostaglandin,
theophyllin and cholera exotoxin upon
transmucosal water and electrolyte
movement in Canine jejunam.
Gastroenterology. 1971 Jan; 60(1): 22-32.
Carto DGD, Mascdon, 1zzo AA, Capasso
F, Autore G. Effect of quercetine on the
gastrointestinal tract in rats and mice.
Phytother Res. 1994; 8: 42-45.

Longaga OA, Vercruysse A, Foriers A.
Contribution to the ethnobotanical,
phytochemical and  pharmacological
studies of traditionally used medicinal
plant in the treatment of dysentery and
diarrhoea in Lomela  area. J
Ethnopharmacol. 2000; 71(3): 411-423.
Venkateshan N, Vadivu T, Sathiya N,
Arokya A, Sundarajan R, Sangodan GVK,
Thandavarayan R, James BP. Anti-
diarrhoeal  potential of  Asparagus
racemosus Wild root extracts in laboratory
animals. J Pharm Pharmace Sci. 2005;
8(1): 39-45.

Veiga VF, Zuninol, Calixto JB, Pititucci
ML, Pinato AC. Phytochemical and
antioedematogenic studies of commercial
copaiba oils available in Brazil. Phytother
Res. 2001; 15(6): 476-480.

221


http://iccvam.niehs.nih.gov/suppDocs%20/Fed%20Docs/%20OECD/%20OECD-GL-420.pdf�
http://iccvam.niehs.nih.gov/suppDocs%20/Fed%20Docs/%20OECD/%20OECD-GL-420.pdf�
http://iccvam.niehs.nih.gov/suppDocs%20/Fed%20Docs/%20OECD/%20OECD-GL-420.pdf�

IJPBA, Jan - Feb, 2012, Vol. 3, Issue, 1

Panchawat S et al. / Evaluation of Anti-Diarrhoeal Activity of Stem Bark Extracts of Ficus religiosa Prepared by Different Methods
of Extraction

22. Havagiray RC, Ramesh G, Mehrd AD,
Sadhana K. Studies on anti-diarrhoeal
activity of Calotropis gigantea in
experimental animals. J Pharm Sci. 2004;
7(1): 70-73.

222
© 2010, IJPBA. All Rights Reserved.



