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ABSTRACT 

Objective: To evaluate the antidiarrhoeal activity of ethanolic extract of celtis timorensis leaves. 

Materials and Methods: The antidiarrhoeal activity of ethanolic extract of Celtis timorensis leaves was investigated by using castor oil induced 
diarrhoea, castor oil induced enteropooling, charcoal meal test models and atropine was used as a standard reference drug in all the three models.  

Results: The diarrhoeal severity was reduced significantly (p<0.01) by the extract by 56.85% at 200 mg/kg and 69.48% at 400 mg/kg, whereas 
82.12% inhibition was found for the standard drug atropine at dose 3mg/kg. In castor oil induced enteropooling, the extract at doses 200 mg/kg 
and 400 mg/kg, standard drug atropine showed significant reduction in the volume of the intestinal fluid (p<0.01). In the charcoal meal test, the 
distance travelled by charcoal meal was significantly reduced by the extract at doses 200 mg/kg and 400 mg/kg (P<0.01) when compared to the 
castor oil control group. The percent inhibition of charcoal meal was found to be 9.94±1.63 for control group, 15.26±2.11 at 100 mg/kg, 46.81±2.32 
at 200 mg/kg, 63.61±2.61 at 400 mg/kg and 75.76±1.72 for standard group.  

Conclusion: The present findings concluded that the ethanolic extract of celtis timorensis leaves has a significant antidiarrhoeal activity and 
supports its traditional uses in herbal medicine. 
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INTRODUCTION 

Diarrhoea is one of the major fatal outcome causing diseases 
particularly in developing countries of the world and causes death in 
millions of population for every year. It is a major health threat to 
the population in developed countries also though there is an 
improvement in the health and wealth of the population [1]. It is 
estimated that diarrhoea accompanied with infectious disorders will 
persist as a major cause of global health concern [2]. In Nigeria, 
diarrhoea is the number one fatal outcome disease among children 
under five years age who are more susceptible for the occurrence of 
the disease [3]. According to the estimation of the world health 
organisation, diarrhoea accounts for 3-5 billion cases worldwide 
annually of which 1 billion cases and 5% of mortality occurring in 
children [4]. Various synthetic drugs are available in the market for 
the treatment of diarrhoea. These synthetic drugs have many 
undesirable side effects which included allergy, pyrexia, dryness of 
the mouth, constipation, skin rashes, abdominal pain, nausea, 
metallic taste, drowsiness, an increase in eosinophil count and 
exanthema [5]. As the herbal products possess few side effects when 
compared to the synthetic drugs, the WHO has supported various 
studies for the control of diarrhoea which involves the usage of 
herbal medicines based on the traditional medicinal practices [6]. 
Various traditional medicinal plants showed antidiarrhoeal activity 
by reducing the intestinal transit, suppressing the gut motility and 
stimulating the water adsorption or by reducing the electrolyte 
secretion [7]. 

Celtis timorensis belonging to cannabacea family is a flowering plant 
commonly known as stinking wood or stink wood. The plant has 
been recommended in ayurveda for the improvement of memory 
and in the treatment of nervous disorders. The plant extract has 
been reported for antidepressant, anticonvulsive and nervous 
disorders. The extract also enhanced learning and memory in 
humans [8]. It also helps in repairing of neurons which were 
damaged in specific brain regions. The plant extract also showed a 
neuroprotective   effect   against oxidative stress in the hippocampus  

 

of rat brain [9]. Traditionally the leaf extract of celtis timorensis is 
given during dysentery conditions [10]. So far, no scientific reports 
available on the antidiarrhoeal activity of celtis timorensis. Hence the 
present study has been undertaken to evaluate the antidiarrhoeal 
activity of ethanolic extract of celtis timorensis by using castor oil 
induced diarrhoea, castor oil induced enteropooling and charcoal 
meal test in rats. 

MATERIALS AND METHODS 

Collection and identification of plant materials 

Fresh leaves of celtis timorensis were collected from Tirupathi, 
Andhrapradesh. The plant was identified and authenticated 
taxonomically by Assistant professor K.Madhava chetty of the 
Department of Botany, S.V. University, Tirupathi, AndhraPradesh, 
India. A voucher specimen of the collected sample was deposited in 
the herbarium of the institution for future reference. 

Preparation of the extract 

The leaves are shade dried and made into coarse powder and 
extracted with 70% ethanol by cold maceration method for 72 hours 
with intermittent shaking. The extract was filtered and concentrated 
at high vacuum. The extract was stored in the refrigerator till further 
use. 

Animals 

Albino Wistar rats (weighing between 150 gms-200 gms) of both 
sexes were selected for the experiment. They had free access to food 
and water and were maintained under standard laboratory 
conditions which included 12-hour light-dark cycle and temperature 
of 28-30 degrees centigrade. Animals are allowed for a one week of 
acclimatization period prior to the study. The experimental protocol 
was approved by the IAEC (institutional animal ethical committee) 
and care of the experimental animals was taken according to the 
CPCSEA guidelines. 
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Drugs and chemicals 

Castor oil and Atropine sulphate obtained from Himedia, Mumbai, 
India and all the other drugs and chemicals used for the experiment 
were of analytical grade. 

Castor oil induced diarrhoea: This test is done by following the 
method of Shoba et al and Uddin et al [11, 12]. Rats selected for the 
experiment are fasted for 18 hours with only access to water are 
divided into five groups of six animals each. Group I received vehicle 
1% CMC, group II received 100 mg/kg of ethanolic extract p.o, group 
III received 200 mg/kg of ethanolic extract p.o, group IV received 
400 mg/kg of ethanolic extract p.o and group V received standard 
drug atropine 3 mg/kg i.p. After 1 hour of treatment with the extract, 
standard drug and vehicle, 1 ml of castor oil was given orally to all 
the five groups of animals. The rats were then placed in metabolic 
cages and the floor of the cages was lined with adsorbent papers in 
order to collect the faeces. All the animals are to be observed for four 
hours for the presence of diarrhoea.  

Antidiarrhoeal activity of the drug or extract was expressed in terms 
of percent inhibition of diarrhoea. The percent inhibition of 
defecation was calculated by using the formula: 

% Inhibition of defecation= [(X-Y)/X] x100 

X is the mean number of defecation caused by castor oil and Y is the 
mean number of defecation caused by drug or extract. 

Castor oil induced enteropooling 

The castor oil induced enteropooling was done according to the 
method of Robert et al [13]. Rats selected for the experiment are 
fasted for 18 hours with only access to water are divided into five 
groups of six animals each. Group I received vehicle 1% CMC, group 
II received 100 mg/kg of ethanolic extract p.o, group III received 200 
mg/kg of ethanolic extract p.o, group IV received 400 mg/kg of 
ethanolic extract p.o and group V received standard drug atropine 3 
mg/kg i.p. After 1 hour of treatment with the extract, standard drug 
and vehicle, 1 ml of castor oil was given orally to all the five groups 
of animals. After 1 hour of treatment with castor oil, rats from all the 
groups were sacrificed and whole intestine from the pylorus to 
caecum was removed after tying the ends with thread and weighed. 
The contents of the intestine were collected by milking into a 
graduated tube. The intestine was reweighed and the difference 
between the full and empty intestine was measured in grams. 

Charcoal meal test or gastrointestinal motility test 

This test was performed according the method of Mascolo et al [14]. 
Rats selected for the experiment are fasted for 18 hours with only 
access to water are divided into five groups of six animals each. 
Group I received vehicle 1% CMC, group II received 100 mg/kg of 
ethanolic extract p.o, group III received 200 mg/kg of ethanolic 
extract p.o, group IV received 400 mg/kg of ethanolic extract p.o and 
group V received standard drug atropine 3 mg/kg i.p. After 1 hour of 
treatment with the extract, standard drug and vehicle, 1 ml of castor 
oil was given orally to all the five groups of animals. After 1 hour of 
treatment with castor oil, 1 ml of marker (10% charcoal suspension 
in 5% gum acacia) was administered orally to all the animals in all 
the five groups. The rats were sacrificed after one hour and the small 
intestine was removed surgically and the distance travelled by the 
charcoal meal from pylorus to caecum was measured after keeping 
the intestine on a clean transparent clean glass and the values are 
expressed as percentage with respect to the total length of the 
intestine from pylorus to caecum. The percentage of inhibition was 
also calculated by using the following formula [15]. 

Distance travelled (%) = Distance travelled by charcoal/ Total length 
x100 

Inhibition (%) = Total length-Distance travelled by the charcoal/ 
Total length x100 

Statistical analysis 

Results are expressed as mean ±standard error mean (SEM). Data 
obtained was analyzed by using one way ANOVA followed by 
Dunnett’s test and p<0.05 was considered as statistically significant. 

RESULTS 

Effect of ethanolic extract on Castor oil induced diarrhoea 

In castor oil induced diarrhoea model, the ethanolic extract of celtis 
timorensis showed considerable antidiarrhoeal activity (Table: 1). 
The extract at all three doses showed significant decrease in the total 
number of faecal droppings when compared to the castor oil control 
group. At a dose of 100 mg/kg, there was no significant reduction in 
the number of diarrhoeal faeces when compared to the castor oil 
control group. However, at doses 200 mg/kg and 400 mg/kg there 
was a significant reduction in the total number of diarrhoeal faeces 
when compared to castor oil control group (p<0.01) and the effect is 
almost similar to that of standard drug. The results showed that 100 
mg/kg dose of the extract showed 13.70% inhibition of diarrhoea 
whereas doses 200 mg/kg and 400 mg/kg showed 56.85% and 
69.48% inhibition respectively. The standard drug atropine showed 
82.12% inhibition of diarrhoea. 

Table 1: Effect of ethanolic extract of Celtis timorensis on castor 
oil induced diarrhoea 

Treatment  
Group 

Total 
number  
of faeces 

% 
inhibition  
of faeces 

Total 
number of 
diarrhoeal 
faeces 

% 
inhibition  
of 
diarrhoea 

Vehicle plus  
castor oil 1 
ml 

26.66 
±1.14 

- 15.83 ± 
0.87 

 

EECT (100 
mg/kg) 

22.16 
±1.42* 

16.87 13.66 
±1.05ns 

13.70 

EECT (200 
mg/kg) 

16.66 ± 
0.88** 

37.50 6.83 
±0.94** 

56.85 

EECT (400 
mg/kg) 

10 
±0.96** 

62.49 4.83 ± 
0.47** 

69.48 

Atropine (3 
mg/kg) 

6.16 ± 
0.60** 

76.89 2.83 
±0.30** 

82.12 

EECT= Ethanolic extract of celtis timorensis. Values are 
expressed as mean±SEM. *P<0.05 and **P<0.01 when compared 
to castor oil control group. 

Effect of ethanolic extract on Castor oil induced enteropooling 

In castor oil induced enteropooling, the extract at a dose of 100 
mg/kg did not show any significant reduction in the intestinal 
volume and weight of intestinal content when compared to castor oil 
control group. However, 200 mg/kg and 400 mg/kg, p.o. dose 
produced 36.56% and 44.02% inhibition of volume of intestinal 
content respectively with significance (p<0.01). The weight of the 
intestinal content was also significantly reduced at doses 200 mg/kg 
and 400 mg/kg.  

Table 2: Effect of ethanolic extract of Celtis timorensis on castor 
oil induced enteropooling. 

Treatment  
Group 

Weight of the  
intestinal 
content (g) 

Volume of 
intestinal 
fluid (ml) 

%inhibition 

Vehicle plus  
castor oil 1 ml 

6.1 ±0.83 2.68 ±0.28 - 

EECT(100 
mg/kg) 

5.85 ±0.12ns 2.2 ±0.16ns 17.91 

EECT (200 
mg/kg) 

4.48 ±0.31* 1.7 ±0.18** 36.56 

EECT (400 
mg/kg) 

2.45 ±0.28** 1.5 ±0.17** 44.02 

Atropine (3 
mg/kg) 

1.55 ±0.14** 0.73 ±0.13** 72.76 

EECT= Ethanolic extract of celtis timorensis. Values are 
expressed as mean±SEM. *P<0.05 and **P<0.01 when compared 
to castor oil control group. 

Effect of ethanolic extract on Charcoal meal test 

In charcoal meal test, the extract at 100 mg/kg dose did not show 
any significant reduction in the distance travelled by the charcoal 
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meal when compared to the castor oil control group. The 
gastrointestinal distance travelled by the charcoal meal in the rats 
significantly reduced by the extract at doses 200 mg/kg and 400 
mg/kg (P<0.01). The percent inhibition of charcoal meal was found 

to be 9.94±1.63 in control group, 15.26±2.11 in 100 mg/kg dose 
group, 46.81±2.32 in 200 mg/kg dose group, 63.61±2.61 in 400 
mg/kg dose group and 75.76±1.72 in standard group.  

Table 3: Effect of ethanolic extract of Celtis timorensis on charcoal meal test 

Treatment  
Group 

Total length of the 
intestine (cm) 
Mean±SEM 

Distance travelled by 
the charcoal meal (cm) 
Mean±SEM 

Distance travelled by the 
charcoal meal (%) 
Mean±SEM 

%Inhibition 
Mean±SEM 

Vehicle plus castor oil 1 
ml 

68.83 ±1.60 62 ±1.93 90.04 ±1.63 9.94 ±1.63 

EECT (100 mg/kg) 67.33 ±1.43 57 ±1.52ns 84.72±2.11ns 15.26 ±2.11ns 
EECT (200 mg/kg) 69.66 ±1.20 37 ±1.50** 53.17 ±2.32** 46.81 ±2.32** 
EECT (400 mg/kg) 66.66 ± 2.86 24 ±1.15** 36.37 ±2.61** 63.61 ±2.61** 
Atropine (3 mg/kg) 69.83 ±2.75 17 ±1.52** 24.22 ±1.72** 75.76 ±1.72** 

EECT= Ethanolic extract of celtis timorensis. Values are expressed as mean±SEM. **P<0.01 when compared to castor oil control group 

DISCUSSION 

Diarrhoea is an important health problem among the developing 
countries and is a common cause of morbidity and mortality 
particularly in children and infants. Despite of the major 
development in modern medicine, many people still depends on 
traditional medicinal plants in the treatment of various ailments. In 
India, many medicinal plants are available for the treatment of 
diarrhoea and dysentery which are used in folklore medicine and by 
the local area people [16]. Various reports have shown that pre-
treatment with some plant extracts had a protective effect on the 
intestinal tract [17]. Antidiarrhoeal activity of ethanolic extract of 
celtis timorensis was evaluated by using castor oil induced diarrhoea, 
castor oil induced enteropooling and charcoal meal test models. The 
seeds of Ricinus communis are the main source for castor oil 
extraction. The main active component of castor oil is ricinoleic acid 
which is mainly responsible for the induction of diarrhoea [18]. After 
the ingestion of castor oil, ricinoleic acid is liberated in the small 
intestine by lipases [19, 20]. Due to polar nature of ricinoleic acid, it 
was poorly absorbed and as a result of presence of the ricinoleic acid 
in the small intestine, there were changes in permeability of 
electrolytes of the intestinal mucosa and peristaltic activity in the 
intestine which in turn produces hypersecretion and fluid 
accumulation [21]. The presence of ricinoleic acid in the intestine 
causes mucosal irritation and increases inflammatory responses 
leading to secretion of prostaglandins which in turn stimulates the 
secretions in the intestine and hypermotility [22]. Prostaglandins 
which belong to E series are considered as potential diarrhoeal 
inducing agents in both humans and animals and diarrhoea induced 
by castor oil was found to be delayed by prostaglandin biosynthesis 
inhibitors [23]. The ricinoleic acid released from the castor oil 
readily reacts with sodium and potassium salts in the intestinal 
lumen to form ricinoleate salts. The anti-absorptive effect of the 
ricinoleate on the mucosa can be due to several mechanisms [24]. It 
inhibits the activity of intestinal sodium-potassium ATP ase enzyme 
and causes a cytotoxic response on isolated enterocytes. It may 
activate adenyl cyclase present in the epithelial cells, stimulation of 
prostaglandin secretion and platelet activating factor [25]. Most 
recent studies demonstrated the involvement of nitric oxide in the 
absorptive and secretory mechanisms. Nitric oxide could lead to 
secretions through the stimulation of cAMP and cGMP concentration 
[26]. 

In the present study, ethanolic extract of celtis timorensis 
significantly decreased the total number of faeces when compared to 
the castor oil group in castor oil induced diarrhoea model. The 
extract at doses 200 mg/kg and 400 mg/kg showed significant 
activity just like the standard drug atropine 3 mg/kg. The low dose 
100 mg/kg is considered to be less effective in the reduction of the 
number of faeces when compared to 200 mg/kg and 400 mg/kg. In 
castor oil induced enteropooling, the extract at doses 200 mg/kg and 
400 mg/kg significantly inhibited the castor-oil induced intestinal 
fluid accumulation (enteropooling) and weight of intestinal content. 
These      results     suggested    that    extract    reduced    diarrhoea by  

 

stimulating reabsorption of electrolytes and water or by inhibiting 
the fluid secretion into the intestine. In order to evaluate the 
mechanism of antidiarrhoeal activity, the study was extended to 
determine the intestinal motility. Previous studies showed that 
activated charcoal prevents the absorption of drugs and chemicals 
by adsorbing them actively on the surface of charcoal. Thus 
gastrointestinal motility test was carried out to determine the effect 
of the extract on the peristaltic movement. In charcoal meal test, the 
extract significantly reduced intestinal propulsive movement at 
doses 200 mg/kg and 400 mg/kg, this was almost similar to 
standard drug atropine. This activity is possible due to the extract’s 
ability to inhibit the intestinal movement. The reduction in distance 
travelled can be used a tool in order to explain the intestinal smooth 
muscle relaxation. Several antidiarrhoeal medications are well 
known for reduction of intestinal contractions and thereby reducing 
the intestinal transit [27]. Atropine suppresses the movement of the 
charcoal meal in the study due to its anticholinergic effect [28]. From 
the present study, it was found that the ethanolic extract of celtis 
timorensis suppressed the movement of charcoal meal and thereby 
increasing the absorption of electrolytes like sodium, potassium and 
water.  

Preliminary phytochemical analysis of the ethanolic extract showed 
the presence of flavonoids, tannins, glycosides, alkaloids and 
carbohydrates. Flavonoids, tannins, triterpenoids, alkaloids, 
saponins and tannic acid are the main chemical constituents of 
traditional medicinal plants which are responsible for antidiarrhoeal 
activity [29, 30, 31]. Tannins and tannic acid form protein tannate 
complex by protein denaturation and the complex formed makes the 
mucosa of the intestine more resistant by coating and thus reduce 
secretion [32]. Antidiarrhoeal activity, Anti-irritant activity, 
antibacterial activity and anti-phlogistic activity of the medicinal 
plants were observed due to the presence of tannins as main 
chemical constituents. There were changes in intestinal motility and 
hydroelectrolytic secretions during diarrhoea conditions and 
flavonoids are well known to reduce these secretions and motility 
[33]. Various experiments showed that the secretions induced by 
prostaglandins are inhibited by flavonoids. Flavonoids are well 
known for their antioxidant properties which are assumed to be 
responsible for the inhibition of various enzymes that are involved 
in the metabolism of arachidonic acid [34]. Thus the presence of 
phytochemicals such as alkaloids, flavonoids and tannins may be 
responsible for antidiarrhoeal activity.  

CONCLUSION 

The present study validates the use of celtis timorensis leaves as 
antidiarrhoeal agent in traditional medicine. Further investigation is 
necessary for isolation, identification and characterisation of various 
active constituents of the extract in order to elucidate the 
mechanism of action, responsible for these properties on different 
biological systems. 
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