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ABSTRACT
Ailanthus altissima Swingle (Simaroubaceae) is commonly
known as “Tree of heaven”. The methanolic extract of root
bark of A. altissima (MEA) was taken for anti-diarrhoeal
activity. Investigations were carried out on castor oil
induced diarrhoea and small intestine transit method on
mice. In former method, MEA 200 (mg/Kg) were reducing
the total weight of the faeces of group (0.163±0.028) in
comparison to control group faeces (0.652±0.041), were
statistically significant (P<0.001). In latter method, the MEA
200 (mg/Kg) inhibited 72.414% of the distance travelled by
the charcoal and were significant statistically (P<0.001).
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INTRODUCTION: Diarrhoea is the condition of
having three or more loose or liquid bowel
movements per day. It is a common cause of death
in developing countries and the second most
common cause of infant deaths worldwide. The
loss
of
fluids through
diarrhoea
can
cause dehydration and electrolyte imbalances 1. It
is often caused by a virus or bacteria and can be
acute (short term) or chronic (long term) - lasting
more than two to three weeks 2. Most people are
affected by diarrhoea at some time in their lives. It
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is often accompanied by stomach pains, feeling
sick and vomiting. It is usually due to consumption
of drinking water contaminated with bacteria,
undercooked meat and eggs or inadequate kitchen
hygiene - in other words, an infection 3.
Globally, seven children die of diarrhoea
every minute, mainly due to poor quality drinking
water and malnutrition, which still affects the
majority of the world population. It is more
hazardous in children and showed in Fig. 1.

FIG. 1: LOSS OF ONE LITRE OF FLUID IN DIARRHOEAL STOOLS IN ADULTS (70 KG) CONSTITUTES ABOUT 7 % OF TOTAL ECF
(EXTRACELLULAR FLUID) COMPARTMENT. LOSS OF 0.8 LITRES OF FLUID IN AN INFANT (7 KG) WITH APPROXIMATELY 1.4 TO
1.6 LITRES OF ECF VOLUME IS EQUVALENT TO ALMOST HALF OF THE LATTER AND THEREFORE IT IS MUCH MORE
HAZARDOUS

Diarrhoeal diseases are a leading cause of
childhood morbidity and mortality in developing
countries, and an important cause of malnutrition.
In 2003 an estimated 1.87 million children below 5
years died from diarrhoea. Eight out of 10 of these
deaths occur in the first two years of life. On
average, children below 3 years of age in
developing countries experience three episodes of
diarrhoea each year. In many countries diarrhoea,
including cholera is also an important cause of
morbidity among older children and adults 4. WHO
African and South-East Asia Regions combined

contain 78% (1.46 million) of all diarrhoea deaths
occurring among children in the developing world;
73% of these deaths are concentrated in just 15
developing countries 5. Ailanthus is a genus of tall,
lofty trees, distributed in Indo-Malaya, China,
Japan and Australia 6. The genus is noted for its
antidiarrhoeal,
antidysenteric,
antifertility
properties.
Ailanthus
altissima
Swingle
(Simaroubaceae) is commonly known as “Tree of
heaven”. It is a common tree in hilly areas, where
it sprouts up just above anywhere, including
alleys, sidewalks, parking lots, and streets. It is a
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12.5 to 25 m tall deciduous tree with blunt, clumsy
branches. It produces abundant root suckers. Bark
has nauseating odour, bitter in taste and it is
deep-green colour which change gradually to
yellowish brown. Root is white, hard and woody. It
is covered with white fibrous bark. The outer part
of which is brittle, over which is a gray epidermis
with little eruption. The bark is rough, bark next to
wood is white, it produce disagreeable odour
when broken and taste is astringent. Leaves of the
plant are odd pinnate and 0.9m long, pubescent
or nearly glabrous, leaflets are very numerous
which about 2 inches long, ovate, smooth, acute
and have a few blunt, glandular teeth at the base
(1-3 pairs). Flowers are small, green and collected
in large terminal panicles, polygamous or
generally dioecious. The calyx with 5 united
sepals, 5 petals, (small, green and longer than
sepals), stamens are 10 in male flowers, fewer in
female, pistil surrounded at base by a disk, 3 to 5
carpels, one-ovuled, with united styles. While
fruits are flat, membraneous samara, 2.5-5 cm
diameter, purplish yellow, twisted at the top 6.
A. altissima Swingle is a rich source of
indole alkaloids and bitter quassinoids. Root bark
of the plant contains ailanthone 7, ailanthinone,
chaparrine, and ailanthinol B (quassinoid
derivatives), 1- methoxycanthin- 6- one 8,
shinjudilactone, shinjulactone A 9, shinjulactone
(B, D, E) 10, shinjulactone (F, I, J, K) 11,
shinjulactone L 12, shinjulactone (M, N)13,
shinjuglycisides (E, F) 14, Seeds of the plant contain
ailanthone and 6α-tigloyloxychaparrinone 15. Early
pharmacological studied revealed that Ailanthus
altissima have anti-asthmatic activity 16, anti-viral
activity 17, antiinflammatory activity 18,
antimicrobial activity 19, cytotoxic and antiproliferative effects 20, antiplasmodial activity 15,
plant growth regulatory effect, insecticidal activity
21
and antimalarial activity 22. The present study is
undertaken to investigate the anti-diarrhoeal
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activity of methanolic extract of root bark of A.
altissima.
MATERIALS AND METHODS:
Animals: Swiss wister mice (25-30 g) of both sexes
were obtained from the animal house of the
College of Pharmacy, Institute of Foreign Trade
&Management, Moradabad; were maintained in a
temperature
and
humidity
controlled
environment on a 12-h dark/light cycle. The food
was withdrawn 24 h before the experiment, but
water was allowed add libitum. All studies were
performed in accordance with the guide for the
care and use of laboratory animals, as adopted by
the Institutional Animal Ethical Committee,
approved by CPCEA, India (837/ac/2004).
Collection of plant materials: The root bark of A.
altissima were collected in March 2010 from
Shimla (H.P) and authenticated by botanist Dr. G.
C. Joshi. The root bark of A. altissima was shade
air dried at room temperature, grounded into a
coarse powder.
Preparation of the plant extract: Shade dried root
bark of A. altissima 100 g was powdered coarsely
and passes through sieve number 40. The root
bark powder was successively extracted in soxhlet
apparatus.
Drugs and chemicals: Loperamide (standard
reference anti-diarrhoeal drug), castor oil (laxative
agent), atropine sulphate, normal saline solution
(0.9% NaCl) and vehicle (0.5% v/v Tween 80 in
distilled water) were used.
Castor oil induced diarrhoea: 24 mice were
allowed to fast for 18 h and divided into five
groups of 6 animals each. All groups received
castor oil at a dose of 0.4 ml/animal orally. 30 min
after castor oil administration, the first group
(control group) received vehicle (0.5% Tween 80 in
distilled water), the second group received
reference drug loperamide (3mg/Kg body weight)
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and third, fourth and fifth group received
methanolic extract 100, 150 and 200 mg/Kg body
weight, respectively. After the administration, the
animals were placed separately. The severity of
diarrhoea was assessed each hour for 6 h. The
total number of faeces and diarrhoea faeces
excreted and the total weight of faeces were
recorded within a period of 24 h and compared
with the control group. The total number of
diarrhoea faeces of the control group was
considered 100%. The results were expressed as a
percentage of inhibition of diarrhoea 23, 24.
Small intestinal transit: Animals were divided into
five groups of six mice each, and were given orally
1 ml of charcoal meal (5% activated charcoal
suspended in physiological saline) 60 min after an
oral dose of drugs or vehicle. Group I was
administered with physiological saline (10 ml/Kg)
and animals in groups II, III and IV were
administered MEA (100, 150 and 200 mg/Kg).
Group V received atropine sulphate (0.1 mg/Kg) as
standard drug. After 30 min animals were killed by
cervical dislocation, and the intestine was
removed without stretching and placed
lengthwise on moist filter paper. The length of the
intestine (pyloric sphincter to caecum) and the
distance travelled by the charcoal as a percentage
of that length were evaluated for each animal, and
group means were compared and expressed as
percentage inhibition 25.
Statistical analysis: All the in vivo experimental
results were expressed as mean ± S.E.M. Data
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were analyzed by analysis of variance (ANOVA)
followed by Dunnett’s test, with the level of
significance set at P<0.05.
RESULT AND DISCUSSION: Castor oil causes
diarrhoea due to its active metabolite ricinolic acid
which stimulates peristaltic activity in the small
intestine, leading to changes in the electrolyte
permeability of the intestinal mucosa. The results
were similar to that of standard drug loperamide
(3 mg/Kg) with regard to the severity of diarrhoea.
MEA significantly reduced intestinal motility and
also led to a marked reduction in the weight and
the volume of the intestinal contents which was
highest at the dose 200 mg/Kg of the body weight
and is significant (P<0.001) when compared with
the control group and expressed in table 1. In
control group of experiment, the mice that did not
receive the plant extract, showed typical
diarrhoea signs such as watery and frequent
defecation. The MEA produced a marked antidiarrhoeal effect in the mice. Loperamide apart
from regulating the gastrointestinal tract is also
reported to slow down transit in the small
intestine, reduce colon flow rate, and
consequently any effect on colonic motility. Mean
distance travelled by charcoal, as % total length of
small intestine (cm) is less at 200 mg/kg of the
dose of MEA and is comparable with standard
drug atropine sulphate which is used as positive
control and shown the fig. 2 and table 2 and
statistically significant (P<0.001).

TABLE 1: EFFECT OF MEA ON CASTOR OIL INDUCED DIARRHOEA
Treatment

Dose (mg/Kg)

Total no. of faeces

Control

2 ml/Kg

16.167±0.792

Total no. of diarrhoeal faeces

% Inhibition

17.500±0.619

-

Total wt. of faeces

% Inhibition

0.652±0.041

-

Standard
3
4.167±0.946
2.167±0.477
87.619
0.123±0.002
81.074
MEA
100
5.833±0.792
5.667±0.843
67.619
0.317±0.024
51.407
MEA
150
5.333±0.882
4.500±0.719
74.286
0.260±0.032
60.102
MEA
200
4.833±0.792
3.167±0.477
81.905
0.163±0.028
74.936
DF
(4, 29)
(4, 29)
(4, 29)
F
35.344
94.073
53.611
P
<0.001
<0.001
<0.001
Data are expressed as mean ± S.E.M.; n = 6 in each group. When compared to control group for castor oil induced diarrhoea. (One-way
ANOVA followed by Dunnett’s test)
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TABLE 2: EFFECT OF MEA ON SMALL INTESTINAL TRANSIT METHOD
Treatment

Dose (mg/Kg)

Mean distance travelled by charcoal
(as % total length of small intestine(cm)

Reduction (%)

Control
2ml/Kg
82.167±2.664
Loperamide
0.1
17.167±2.040
79.108
***
MEA
100
41.333±2.741
49.696
***
MEA
150
31.833±1.740
61.258
***
MEA
200
22.667±2.028
72.414
Data are expressed as mean ± S.E.M.; n =6 in each group. ***F (4, 29) =114.026, (P < 0.001) for small intestinal transit method. (One-way
ANOVA followed by Dunnett’s test)
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4.

5.

6.

7.

FIGURE 2: EFFECT OF MEA ON SMALL INTESTINAL TRANSIT
METHOD

CONCLUSION: Gastrointestinal tract function is
controlled by both the enteric nervous system and
central nervous system. Our results suggested
that A. altissima can increase the absorption of
water and electrolytes from the gastrointestinal
tract since the extract decreased the small
intestinal transit. These findings justify that A.
altissima is useful in the treatment of diarrhoea
and could be used for the formulation
development.

8.

9.

10.

11.

REFERENCES:
1.

2.

Tripathi KD: Essentials of Medical Pharmacology. Jaypee
Brothers, Medical Publishers (P) Ltd., New Delhi, India.
2008, Sixth Edition, 656-664.
David AA, Michael C: Diarrhea and constipation. In: Kasper
DL, Barunwald E, Fauci AS, Hauser SL, Longo DL, Jameson JL,
editors. Harrison’s Principles of Internal Medicine.
McGRAW-Hill, Medical Publishing Division, New Delhi. 2005,
Sixteenth Edition, 224-233.

12.

13.

William JS, William EW: Diarrhea, constipation and irritable
bowel syndrome. in: Joseph TD, Robert LT, Gary CY, Gary R,
Barbara GW, Posey LM, editors. Pharmacotherapy: A
Pathophysiologic Approach. McGRAW-Hill, Medical
Publishing Division; New Delhi, India. 2005, Sixth Edition,
677-692.
The United Nations Children’s Fund (UNICEF)/World Health
Organization (WHO). Diarrhoea: Why children are still dying
and what can be done, 2009.
Pinto CB, Velebitb L, Shibuya K: Estimating child mortality
due to diarrhoea in developing countries. Bulletin of the
World Health Organization 2008: 86:710-717.
Kirtikar KR, Basu BD: Indian Medicinal Plants, International
book distributors, Dehradun, Uttranchal, India. 1933, vol
(1), 504-505.
Naora H, Furuno T, Ishibashi M, Tsuyuki T, Takahashi T, Itai
A, Iitaka Y, Polonsky J: The structure of Ailanthone A bitter
principle from Ailanthus altissima. Bulletin of Chemical
Society Japan 1982: 55:661-662.
Feo VD, Martino LD, Santoro A, Quaranta E, Pizza C:
Isolation of Phytotoxic Compounds from Tree-of-Heaven
(Ailanthus altissima Swingle), Journal of Agriculture and
Food Chemistry 2003; 51:1177-1180.
Naora H, Ishibashi M, Furuno T, Tsuyuki T, Murae T, Hirota
H, Takahashi T, Itai A, Iitaka Y: The structure of bitter
principles Shinjulactone A and revised structure of
Ailanthone. Bulletin of Chemical Society Japan 1983:56,
3694-3698.
Furuno T, Ishibashi M, Naora H, Murae T, Hirota H, Tsuyuki
T, Takahashi T, Itai A, Iitaka Y: Structure Determination of
Bitter Principles of Ailanthus altissima. Structures of
Shinjulactones B, D, and E. Bulletin of Chemical Society
Japan 1984; 57:2484-2489.
Ishibashi M, Yoshimura S, Tsuyuki T, Takahashi T, Itai A,
Iitaka Y: The structure of bitter principles of Ailanthus
altissima Structures of Shinjulactone F, I, J, K. Bulletin of
Chemical Society Japan 1984; 57:2885-2892.
Ishibashi M, Tsuyuki T, Takahashi T: The structure of a new
bitter principle Shinjulactone L from Ailanthus altissima.
Bulletin of Chemical Society Japan 1985; 58:2723-2724.
Niimi, Y, Tsuyuki T, Takahashi T, Matsushita K: The structure
of Shinjulactone M and Shinjulactone N, new bitter
principles from Ailanthus altissima Swingle. Bulletin of
Chemical Society Japan 1986; 59:1638-1640.

Available online on www.ijpsr.com

201

International Journal of Pharmaceutical Sciences and Research
14. Niimi, Y, Tsuyuki T, Takahashi T, Matsushita K: Bitter
principles of Ailanthus altissima Swingle Structure
determination
Shinjuglycosides E and F. Bulletin of
Chemical Society Japan 1987; 35, 4302-4306.
15. Okunnde AL, Bikoff RE, Casper SJ, Oksman A, Goldberg DE,
Lewis WH: Antiplasmodial activity of extracts and
quassinoids isolated from seedlings of Ailanthus altissima
(Simaroubaceae). Phytotherapy Research 2003; 17:675677.
16. Jin M, Yang J, Lee E, Lu Y, Kwon S, Son KH, Son JK, Chang
HW: Antiasthmatic Activity of Luteolin-7-O-glucoside from
Ailanthus altissima through the Downregulation of T Helper
2 Cytokine Expression and Inhibition of Prostaglandin E2
Production in an Ovalbumin-Induced Asthma Model.
Biological & Pharmaceutical Bulletin 2009; 32:1500-1503.
17. Yang JG, Dang YG, Li GY, Guo LJ, Wang WT, Tan QW, Lin QY,
Wu ZJ, Xie LX: Anti-viral activity of Ailanthus altissima crude
extract on Rice stripe virus in rice suspension cells.
Phytoparasitica 2008; 36:405-408.
18. Jin MH, Yook J, Lee E, Lin CX, Quan Z, Son KH, Bae KH, Kim
HP, Kang SS, Chang HW: Antiinflammatory activity of
Ailanthus
altissima
in
ovalbumin-induced
lung
inflammation. Biological & Pharmaceutical Bulletin 2006;
29:884-888.

ISSN: 0975-8232

19. Zhao CC, Shao JH, Li X, Xu J, Zhang P. Antimicrobial
constituents from fruits of Ailanthus altissima SWINGLE.
Archives of Pharmacal Research 2005; 28:1147-1151.
20. Feo, VD, Martino LD, Santoro A, Leone A, Pizza C,
Franceschelli C, Pascale M: Cytotoxic and antiproliferative
effects of Tree-of Heaven (Ailanthus altissima).
Phytotherapy Research 2005; 19:253-259.
21. Tsao R, Romanchuk FE, Peterson CJ, Coats JR: The plant
growth regulatory effect and insecticidal activity of the
extracts of Tree of heaven (Ailanthus altissima). Bio Med
Central Ecology 2002; 2. http:// www.biomedcentral.com
/1472-6785/2/1
22. O’Neill MJ, Bray DH, Boardman P, Phillipson JD, Warhurst
DC, Peters W, Suffness M: Plants as Sources of Antimalarial
drugs Part-1, In vitro test method for the evaluation of
crude extracts from plants. Journal of Natural Product 1983;
46:374-378.
23. Iwao I, Terada Y: On the mechanism of diarrhea due to
castor oil. Japanese Journal of Pharmacology 1962; 12:137142.
24. Vogel HG: Drug Discovery and Evaluation-Pharmacological
Assays. Springer, New York. 2002, Second Edtion, 875-876.
25. Rao CV, Vijayakumar M, Sairam K, Kumar V: Antidiarrhoeal
activity of the standardised extract of Cinnamomum tamala
in experimental rats. Journal of Natural Medicine 2008;
62:396-402.

*****************

Available online on www.ijpsr.com

202

