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ABSTRACT
Thespesia populnea is traditionally used for the treatment of diarrhoea in India. In this study, acetone extract fraction from
the stem bark of T. populnea (AFTP) was evaluated for its antidiarrhoeal activity. Acute oral toxicity (AOT) of AFTP was
conducted as per OECD guidelines 425. AOT results revealed that AFTP is safe up to 2000 mg/kg. The antidiarrhoeal
effect was evaluated by three experimentally induced diarrhoea models i.e. Castor oil induced diarrhoea, Prostaglandin E2
(PG-E2) induced enteropooling in rats and charcoal meal test in mice. AFTP at the dose level of 2 and 4 mg/kg decreased
the mean weight of faeces in castor oil induce diarrhoea. AFTP (1, 2, and 4 mg/kg) significantly inhibited the mean volume
of intestinal fluid in a dose dependent manner. AFTP 1, 2, 4 mg/kg decreased the intestinal propulsion of charcoal meal
in the mice similar to the standard drug Atropine. These results suggest that AFTP could be developed as a potential
antidiarrhoeal agent.
Keywords: Thespesia populnea, Diarrhoea, Castor oil, Prostaglandin E2, Charcoal meal test.
INTRODUCTION
Diarrhoea is responsible for the death of millions of people
each year worldwide, especially in developing countries.
Acute diarrhoeal disease is one of the principal causes of
death in the infants and the symptoms are stomach pain and
vomiting. Diarrhoea occurs due to contaminated drinking
water, unhygienic conditions, gastro intestinal disorders,
plant and animal toxins1,2. Thespesia populnea (L.) Soland.
is a large tree belongs to the family of Malvaceae, found in
coastal forests and tropical regions of India. It is commonly
known as ‘Indian tulip tree’ or ‘Portia tree’. The leaves
were reported to be employed locally as anti-inflammatory
in swollen joints3. It is also used for the treatment of ulcers,
psoriasis and urinary tract infections. The flowers and
barks have been scientifically proven to possess
hepatoprotective, astringent and antioxidant properties4. T.
populnea is traditionally used for the treatment of
purgative and antifertility5. It is used for the treatment of
Alzhemer’s disorder and memory enhancing activity6. In
Ayurveda system of medicine, the fruits are used in the
treatment for the control of diabetes. Gossypol was found
to be the major component of T. populnea producing antifertility effects in rats as well as in human beings7-10. The
fruits contain thespesin and β-sitosterol. The flower part
contains gossypetin and kaempferol. Four naturally
occurring quinones viz thespone, thespesone, mansononeD, and mansonone-H have been extracted from heart wood
of the plant11. The infusion of stem bark of T. populnea is
used in the management of diarrhoea by traditional
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medicine practitioners in Tamil Nadu. Already,
antidiarrhoeal activity of stem bark of alcoholic and
aqueous extract of T. populnea was evaluated12. The aim
of the present study was to evaluate the possible antidiarrhoeal activity of acetone extract fraction from the
stem bark of T. Populnea (AFTP). Currently, used
antidiarrhoeal drugs like Loperamide and Racecadotril are
playing important role in the management of diarrhoea but
having adverse effects and contraindications. They cause
fever, bronchospasm, nausea and vomiting13.
MATERIALS AND METHODS
Drugs and chemicals
All the solvents used for the extraction process are of
Laboratory grade. Castor oil (Medinova Chemicals,
Bangalore), Deactivated charcoal (New India chemical
enterprises, Kochi), Prostaglandin E2 (Zydus Alidac,
Ahmedabad), Atropine (S. D. Fine Chemicals, Mumbai)
and Loperamide (Torrent Pharmaceuticals, Ahmedabad,
India) were used for the study.
Experimental animals
Swiss albino mice (18-22g) and Wistar albino rats (150200 g) of either sex were acclimatized for 7 days under
standard husbandry conditions. i.e. room temperature 26 ±
10oC. relative humidity 45-55% and light: dark cycle 12:12
h. the experimental protocols were approved by the
Institutional Animal Ethics Committee of Farooqia
College of Pharmacy, Mysore (IAEC/JF-1) and conducted
according to the guidelines of the Committee for the
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Table 1: Effect of AFTP on Castor oil induced
diarrhoea.
Treatment
Mean Weight of Percentage
of Inhibition
Faeces  S.E.M
after 6 hrs (gm)
Control
9.85  0.90
Loperamide 2
81.92
1.78  0.62*
mg/kg
AFTP 1 mg/kg
17.36
8.14  0.45
*
AFTP 2 mg/kg
55.93
4.34  0.43
AFTP 4 mg/kg
75.83
2.38  0.38
*
P < 0.05 statistically (Mean  S.E.M.) significant
from control group (n=6).
Table 2: Effect of AFTP on PGE2 induced diarrhoea.
Treatment
Mean Volume of Percentage
Intestinal fluid  of Inhibition
S.E.M after 6
hrs (gm)
Control
3.11  0.33
Loperamide 2
74.27
0.80  0.10*
mg/kg
AFTP 1 mg/kg
15.92
1.57  0.18*
AFTP 2 mg/kg
74.59
0.79  0.07*
AFTP 4 mg/kg
86.49
0.42  0.03*
*
P < 0.05 statistically (Mean  S.E.M.) significant
from control group (n=6).
Table 3: Effect of AFTP on Charcoal induced
diarrhoea.
Treatment
Mean
% Percentage
movement
of of Inhibition
charcoal (cm)
Control
90.24  3.11
Atropine 3 mg/kg 41.35  3.61*
54.17
AFTP 1 mg/kg
34.78
58.85  5.23*
AFTP 2 mg/kg
55.24
40.39  3.65*
AFTP 4 mg/kg
69.94
27.12  3.03*
*
P < 0.05 statistically (Mean  S.E.M.) significant
from control group (n=6).
Purpose of the Control and Supervision on Experiments on
Animals (CPCSEA).
Extraction and isolation of the fraction
The collected stem bark of T. populnea was shade dried,
powdered and sieved in mesh 40. The powdered material
was extracted with 5 L of 70% acetone at 60 oC for 2 hrs.
Extraction was repeated twice with 5 L of acetone. The
acetone extracts were combined and evaporated under
reduced pressure. The concentrated acetone extract was
portioned between n-hexane and methanol. The methanol
part was evaporated under reduced pressure to obtain a
semi solid extract. This extract was poured into cold
diethyl ether to precipitate the crude mixture. This was
repeated several times and the precipitate was collected by
filtration. The filtered crude mixture (400g) was subjected
to column chromatography (Silica gel, 60-120 mesh) and
eluted with n-hexane, n-hexane: ethyl acetate mixture,
ethyl acetate: methanol mixture, methanol. All the eluted

fractions were monitored by thin layer chromatography
using pre coated aluminium plates. Three fractions were
obtained. The major fraction (350 g) was taken for further
study and other two fractions were not considered as they
were negligible amount. The major fraction was subjected
for repeated HPLC on a reverse phase C-18 semi
preparative column using Acetonitrile: Water (7:3) as
mobile phase with flow rate of 10 ml/min. The eluted peak
of fraction was collected and concentrated to dry mass. The
isolated compound was recrystallized to get pure
compound (1.5 g).
Phytochemical investigation
The isolated compound of T. populnea was subjected to
preliminary qualitative investigations14.
Acute toxicity studies
The acute toxicity of AFTP was determined in female
albino mice (18-22g). After administration with different
doses of AFTP, the mortality with each dose was noted at
48 hours (acute) and 14 days (chronic). LD50 was
calculated as per OECD guidelines 425 using AOT 425
software15.
Antidiarrheal Activity
Castor oil induced Diarrhoea
Albino rats of either sex weighing 150-200 g were used.
They were divided into five groups of six each as follows:
Group I received control (3% Tween 80, p.o.), Group II
received standard (Loperamide 2 mg/kg, p.o.) Group III,
IV, and V received AFTP at the dose levels of 1, 2 or 4
mg/kg, p.o. respectively. One hour after drug treatment,
each rat received castor oil (2ml/100g, p.o). Each rat was
then housed separately in cage over clean filter paper. Then
diarrhoea episodes were observed for a period of 4 hours.
During this period, first defecation time, frequency of
defecation and cumulative wet faecal mass were recorded.
Antidiarrhoeal activity was determined in terms of
percentage reduction in cumulative faecal mass with
respect to control group16,17.
Prostaglandin-E2 induced Diarrhoea
Five groups of rats (150-200 g) consisting of 6 animals in
each group were deprived of food and water for 18 hours
prior to the experiment. Three different experimental
groups of rats received AFTP at various doses of 1, 2 or 4
mg/kg (p.o). The animals in the control group received 3%
Tween 80 (p.o) and standard group received Loperamide 2
mg/kg (p.o). All the rats were administered with
prostaglandins-E2 (100 μg/kg in 2% v/v Tween 80 orally)
except normal control group. Thirty minutes after
prostaglandin-E2 all the rats were sacrificed. The whole
length of the intestine from the pylorus to the caecum is
dissected out and its contents were collected and
measured17. Percentage reduction of intestinal secretion
(volume) was calculated.
Charcoal meal test
Albino mice of either sex weighing 20-25 g were fasted for
4 hours before commencing the experiment with free
access to water and divided into five groups of six animals
each, Group I served as control and were treated orally
with 0.5 % w/v sodium carboxymethyl cellulose in
distilled water. Group II animals served as standard and
treated with atropine (3 mg/kg, i.p.) a positive control.
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Animals of group III, IV and V received 1, 2 or 4 mg/kg
AFTP. After 1 hour of above treatment, 1 ml of charcoal
meal (3% deactivated charcoal in 3% v/v aqueous Tween
80 orally) was administered by oral route to all the animals
in each group. After fifty minutes of charcoal treatment
each mouse was sacrificed and distance moved by the
charcoal meal from the pylorus to caecum was measured
to express as a percentage of distance travelled by the
charcoal meal in ratio to the intestinal length. Percentage
inhibition produced by drug treatment was calculated17.
Statistical Analysis
Values are expressed as mean  SEM from 6 animals.
Statistical difference in mean were analysed by using
one way ANOVA (analysis of variance) followed by
Dunnett’s test. P < 0.05 was considered significant.
RESULTS AND DISCUSSUION
Phytochemical investigation
It was found that the AFTP contains alkaloids,
flavonoids, proteins, tannins and phenolic compounds.
Acute toxicity studies
The acute toxicity study showed that oral administration of
acetone extract fraction from stem bark of T. Populnea
(AFTP) to the mice up to 2000 mg/kg dose neither showed
mortality nor any visible clinical signs of general weakness
in the animals. In Castor oil induced diarrhoea experiment
the AFTP at the dose of 2 mg/kg has significantly
decreased (P < 0.05) the mean weight of faeces upon
administration of castor oil (4.34  0.43) compared to
the control group (9.85  0.90). The effect of AFTP 4
mg/kg was similar to the standard drug Loperamide 2
mg/kg (Table-1). In this method the diarrhoea is induced
as the normal fluid absorption is reduced because of the
inhibition of Na+ K+ ATPase activity in the intestine18.
However, it is well documented that the main constituent
ricinoleic acid from castor oil induces permeability
changes in mucosal fluid and electrolyte transport and
enhancing the hyper secretory response19. Also ricinoleic
acid increases the capital PGE2 in the small intestine which
causes more secretion of water and electrolyte. Inhibition
of prostaglandin biosynthesis will decrease the castor oil
induced diarrhoea20,21. Therefore, here the antidiarrhoeal
activity of AFTP was mediated by antisecretory
mechanism or by inhibition of prostaglandin biosynthesis.
AFTP (1, 2, and 4 mg/kg) and standard drug Loperamide
(2mg/kg) significantly inhibited the mean volume of
intestinal fluid when compared with the PGE2 control
group. In AFTP treated group the effect was significant
and in a dose dependent manner (Table-2). The
mechanism behind this model is, PGE2 inhibits the
absorption of Na+, Cl- and glucose which causes the
accumulation of intestinal fluid and leads to
diarrhoea22,23. AFTP might be enhancing the absorption
of water, electrolytes, glucose and also the antisecretory
effect causes the antidiarrhoeal effect.
The passage
of a charcoal meal through the gastrointestinal tract is used
as parameter for intestinal motility. Activated charcoal
adsorbs drugs and chemicals and prevents their
absorption24. AFTP 1, 2, 4 mg/kg decreased the intestinal
propulsion of charcoal meal in the mice gastro intestinal

tract compared to the control group (Table-3). A similar
result obtained with the standard drug Atropine (1 mg/kg).
Several studies shows that phytochemical constituents
such as alkaloids, tannins, steroids, flavonoids and
saponins are responsible for antidiarrhoeal action through
various mechanism25,26. Out of which, tannins and
flavonoids play important role for antidiarrhoeal activity
by increasing enteropooling and electrolyte reabsorption.
It is well documented that tannins decreases the irritability
of bowl and there by reduces the peristaltic index27. AFTP
also reduced the intestinal transit and observed as decrease
in intestinal motility. The antidiarrhoeal activity of AFTP
could be due to the anti-histaminic and anti-cholinergic
effect. In conclusion, the antidiarrhoeal activity of AFTP
upon the diarrhoea models showed a promising result and
could be useful for primary medical care. The future work
is initiated for the characterization of isolated constituent
of AFTP.
ACKNOWLEDGEMENT
The authors are thankful to Dr.M.S.Sudarshana,
department of Studies in Botany, University of Mysore,
Mysore for authentifying the plant material T. populnea.
REFERENCES
1. Lutterodt GD. Inhibition of gastrointestinal release of
acetyl choline by quercetin as possible mode of action
of Psidium guajava leaf extracts in the treatment of
acute
diarrhoeal
disease.
Journal
of
Ethnopharmacology 1989; 25(3): 235-249.
2. Palombo EA. Phytochemicals from traditional
medicinal plants used in the treatment of diarrhoea:
modes of action and effects on intestinal function.
Phytotherapy Research 2006; 20(9): 717-724.
3. Vasudevan M, Parle M. Memory-enhancing activity of
Thespesia populnea in rats. Pharmaceutical Biology
2007; 45(4): 267-273.
4. Ilavarasan R, Vasudevan M, Anbazhagan S,
Venkataraman S. Antioxidant activity of Theapesia
populnea bark extracts against carbon Tetra chloride –
induced liver injury in rats. Journal of
Ethnopharmacology 2003; 87(2-3):227-30.
5. Shirwaikarkumar A, Krishnan AV, Sreenivasan KK.
Chemical investigation and antihepatotoxic activity of
Thespesia populnea. International Journal of
Pharmacognosy 1995; 33(4): 305-10.
6. Vasudevan M, Parle M. Pharmacological actions of
Thespesia populnea relevant to Alzheimer’s disease.
Phytomedicine 2006; 13(9-10): 677-687.
7. Akila A, Rani K. Biosynthesis of gossypol in Thespesia
populnea. Phytochemistry 1993; 33(2): 335-340.
8. Ghosh K, Bhattacharya TK. Preliminary study on the
anti-implantation activity of compounds from the
extract of seeds of Thespesia populnea. Indian Journal
of Pharmacology 2004; 36(5): 288-291.
9. Murthy RSR, Basu DK, Murti VVS. Antifertility
activity of (+) gossypol. Current Science 1981; 50(2):
64-66.

IJPPR, Volume 8, Issue 6: June 2016

Page 958

Florance et al./ Evaluation of Antidiarrhoeal…

10. Qian S, Wang Z. Gossypol a potential antifertility
agent for males. Annual review of pharmacology and
Toxicology 1984; 24: 329-360.
11. Johnson JI, Gandhidasan R, Murugesan R.
Cytotoxicity and superoxide anion generation by some
naturally occurring quinines. Free Radical Biology and
Medicines 1999; 26(9-10): 1072-1078.
12. Viswanatha GL, Srinath R, Nandakumar K, Shylaja H,
Lakshman K. Antidiarrheal activity of alcoholic and
aqueous extracts of stem bark of Thespesia populnea in
rodents. Pharmacologyonline 2007; 3:222-230.
13. Thankurta P, Bhowmik P, Mukjerjee S, Hajra T, Patra
A, Bag P. Antibacterial, antisecretory and
antihemorrhagic activity of Azadirachta indica used to
treat cholera and diarrhea in India. Journal of
Ethnopharmacology 2007; 111(3): 607-612.
14. Khandelwal KR. Practical Pharmacognosy Technique
and Experiments. Edn 8, Nirali Prakashan, Pune, 2000,
149-153.
15. Organization for Economic Co-operation &
Development (OECD), ‘Guidance document on acute
oral toxicity testing, environmental health and safety
monograph series on testing and assessment’. Paris,
2001, No. 24.
16. Awouters F, Nimegrees CJE, Lanaerts FM, Janssen
PAJ. Delay of castor oil diarrhea in rats: A new way to
evaluate inhibitors of prostaglandin biosynthesis.
Journal of Pharmacy and Pharmacology 1978;
30(1):41-45.
17. Patel NJ, Gujarati VB, Gouda TS, Venkat Rao N,
Nandakumar K, Shantakumar SM. Antidiarrheal
activity of leaf extract of Tylophora indica (Wight and
Arn.) in Rodents. Pharmacologyonline 2006; 1:19-29.

18. Gaginella TS, Bass P. Laxatives: an update on
mechanism of action. Life Science 1978; 23(10): 10011010.
19. Ammon HV, Thomas PJ, Philips S. Effect of oleic and
ricinoleic acid on jejunal water and electrolyte
movement. Journal of Clinical Investigation 1974;
53(2): 374-379.
20. Luderer JR, Dermers IM, Hayes AT. Advance in
prostaglandin and thromboxane research. Edn 2, Raven
Press, New York, 1980, 1633-1638
21. Beubler E, Juan H. Effect of ricinoleic acid and other
laxatives on net water flux and prostaglandin E release
by the rat colon. Journal of Pharmacy and
Pharmacology 1979; 31(10): 681-685.
22. Gullikson GW, Bass P, Caaky TS. Handbook of
Experimental Pharmacology. Edn 2, Springer-Verlag,
Berllin, 1984, 419-459.
23. Aleem Khan. Protective effect of Arque-Ajeeb on
acute experimental diarrhoea in rats. BMC
Complement Alternative Medicine. 2004; 4: 8.
24. Levy G. Gastrointestinal clearance of drugs with
activated charcoal. The New England Journal of
Medicine 1982; 307(11): 676-678.
25. Macauder PJ, Flavonoids affect acetylcholine,
prostaglandin E and antigen mediated muscle
contraction. Progress in Clinical and Biological
Research 1986; 231:489-492.
26. Carlo DC, Mascolo N, Izzo AA, Capasso F. Effects of
quercetin on the gastrointestinal tract in rats and mice.
Phytotherapy Research 1994; 8(1): 42-45.
27. Daswani PD, Brijesh S, Tetali P, Antia NH, Birdi TJ.
Antidiarrhoeal activity of Zingiber officinale (Rosc.).
Current Science 2010; 98(2):222-229.

IJPPR, Volume 8, Issue 6: June 2016

Page 959

