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Abstract: Diarrhea is one of the main causes of morbidity and mortality in children under age of 5 years. In view of 

this problem, the World Health Organization has encouraged studies for treatment and prevention of diarrhoeal 

diseases depending on traditional medicinal practices. Extracts of Phoenix dactylifera (date palm) are widely used in 

traditional medicine for the treatment of various disorders. In this study, the antidiarrhoeal activity of the aqueous 

fruit extract of Phoenix dactylifera was investigated by castor oil- induced diarrhoea, enteropooling and 

gastrointestinal motility activity in Wistar rats. Like the standard drug (5mg/kg loperamide), the extract (1000 and 

1500mg/kg body weight) elicited a significant decrease in the severity of diarrhoea. The extract significantly 

(p<0.05) reduced the frequency of defaecation and as well decreased gastrointestinal motility. In the enteropooling 

study, the extract administered at 1000mg/kg had greater anti-enteropooling effect than the standard drug (5mg/kg 

loperamide). The result obtained shows that the aqueous fruit extract of Phoenix dactylifera may contain some 

pharmacologically active substances with antidiarrhoeal properties. This may be the basis for management of 

gastrointestinal disorders. 
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INTRODUCTION 

 
Diarrhea remains the second leading cause of death 

among children under five globally (WHO, 2011). It is 
one of the leading causes of mortality in developing 
countries and the major cause of this malnutrition. The 
World Health Organisation (WHO) has encouraged 
studies for treatment and prevention of diarrhoeal 
diseases depending on traditional medicinal practices 
(WHO, 1978, 1999; Cynthia et al., 2008).   

Date palm (Phoenix dactylifera) fruits, an 
important component of diet in the arid and semiarid 
regions of the world (Biglari et al., 2008) are a good 
source of energy, vitamins, and a group of elements like 
phosphorus, iron, potassium, and a significant amount 
of calcium (Abdel-Hafez et al., 1980; El-Gazzar et al., 
2009). Dates contain at least six vitamins including a 
small amount of vitamin C, and vitamins B1 (thiamine), 
B2 (riboflavin), nicotinic acid (niacin) and vitamin A 
(Al-Shahib and Marshall, 1993) and are widely used in 
traditional medicine for the treatment of various 
disorders e.g., memory disturbances, fever, 
inflammation, paralysis, loss of consciousness, nervous 
disorders (Nadkarni, 1976) and as a detersive and 
astringent in intestinal troubles. It is also used in the 

treatment for sore throat, to relieve fever, cystitis, 
gonorrhea, edema, liver and abdominal troubles and to 
counteract alcohol intoxication (Barh and Mazumdar, 
2008; Al-daihan and Bhat, 2012). It possesses 
anticancer, antimutagenic, antihyperlipidemic, 
nephroprotective, and in vivo antiviral activities, and 
the ability to increase the concentration of testosterone, 
follicle stimulating hormone and luteininzing hormone 
(Bahmanpour et al., 2006). Many researchers have also 
documented the antioxidant property of Phoenix 
dactylifera (Mohamed and Al-Okbi, 2004; Allaith and 
Abdul, 2005; Al-Qarawi et al., 2008).  

The aim of this study was to investigate the 
antidiarrhoeal effect of aqueous fruit extract of Phoenix 
dactylifera (AEPD) in Wistar rats.  
 

MATERIALS AND METHODS 
 
Plant material: Phoenix dactylifera fruits were 
obtained from a local Market in Zaria, Kaduna, Nigeria. 
Authenticated and deposited in the Herbarium unit of 
the Department of Biological Sciences, Faculty of 
Sciences, Ahmadu Bello University, Zaria, Kaduna 
State, Nigeria with the Voucher Specimen Number of 
7130. 
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Preparation of Phoenix dactylifera: Fruit extract was 
conducted in the Department of Pharmacognosy, 
Faculty of Pharmaceutical Sciences, Ahmadu Bello 
University, Zaria, Kaduna, Nigeria. The flesh of the 
dried P. dactylifera fruits were manually separated from 
the pits and pulverized into powder. About 650g of the 
powder was soaked in 2 liters of cold distil water. After 
24 h, the solution was filtered and evaporated to 
dryness using H-H Digital Thermometer Water Bath 
(Mc Donald Scientific International-22050Hz1.0A 
International Number) at 60 

o
C. A yield of 21.28% of 

the extract was obtained. 
 
Experimental animals: Wistar rats of either sex (170-
200g), obtained from Pharmacology Animal House 
Center, Faculty of Pharmaceutical sciences, Ahmadu 
Bello University, Zaria, Kaduna, Nigeria, were housed 
in wired cages in the animal house of the Department of 
Human Anatomy, Faculty of Medicine, Ahmadu Bello 
University, Zaria,  and were acclimatized for two weeks 
prior to the commencement of the experiments. The 
animals were housed under standard laboratory 
condition, light and dark cycles of 12 h, and were 
provided with standard rodent pellet diet and water ad 
libitum. The animals were categorized into control and 
experimental groups. The experimental groups were 
administered, in addition to feed and water, aqueous 
fruit extract of P. dactylifera or standard drug 
(loperamide hydrochloride) for a period of three (3) 
days.  
 
Drugs: Castor oil (finest cold drawn castor oil), 
loperamide hydrochloride (Aaron Healthcare and 
Export PVT Ltd, Uttarahand, India), activated charcoal 
and gum acacia (Sigma, USA). 
 
Antidiarrhoeal activity studies: 
Castor oil-induced diarrhea in rats: Castor oil-
induced diarrhea was determined by the method of 
Awouters et al. (1978). A total number of 25 Wistar 
rats of either sex (170-200g) were randomly distributed 
into five groups of five rats each. Group 1 served as the 
control administered distilled water (1mL/kg) orally by 
gavage and groups 2-5 as the experimental. Groups 2, 3 
and 4 were administered AEPD orally by gavage at 
doses of 1000mg/kg, 1500 and 2000 mg/kg, 
respectively, while group 5 was administered the 
standard drug, loperamide hydrochloride (5mg/kg). 
After two days of AEPD or loperamide hydrochloride 
administration, all the animals (groups 1-5) were fasted 
for 18 h before the third’s day treatment. After 1 h of 
treatment with distilled water, AEPD or standard drug 
on the third day, diarrhea was induced by 
administration of 1 mL of castor oil orally to each rat. 
Each animal was placed in an individual cage, the floor  
of which is lined with absorbent paper and observed for 
4 h. The frequencies of characteristic diarrhoeal 

droppings were noted on the absorbent paper placed 
beneath the individual rat. The floor lining (absorbent 
paper) was changed at every defecation (Izzo et al., 
1992; Mukherjee et al., 1995; Karim et al., 2010). The 
percentage  inhibition  was  calculated as follows (Sule 
et al., 2009; Akuodor et al., 2011):  
 

% of inhibition = 100- {(FNE/ FNC) x 100} 
 
where,  
FNE = Mean fecal number of each experimental group  
FNC = Mean fecal number of the control group 
 
Gastrointestinal transit test: Gastrointestinal transit in 
Wistar rats was tested using the charcoal method 
(Abdulla, 2008). A total number of 25 Wistar rats of 
either sex (170-200g) were obtained and distributed 
into five groups of five rats each. Group 1 served as 
control and groups 2-5 as experimental. The experiment 
was for a period of three days.  Group 1 (control) 
received distilled water (l mL, orally); groups 2, 3 and 4 
were treated with AEPD (1000, 1500 and 2000mg/kg, 
respectively, orally), while group 5 was administered 
loperamide hydrochloride (5 mg/kg, orally) as a 
standard drug for three days. Prior to the third’s day 
treatment, animals in all groups (1-5) were fasted for 18 
h, but allowed free access to water. The animals were 
treated with distilled water, AEPD or standard drug, 
and after 1 h, each animal was administered 1 mL of 
castor oil.  1 mL of marker (10% charcoal suspension in 
5% gum acacia) was given orally by gavage to all 
groups 1h after castor oil administration. All the 
animals were sacrificed after 1 h of marker 
administration and the small intestine was rapidly 
dissected out and placed on a clean surface. The 
intestine was carefully inspected and the distance 
travelled (traversed) by charcoal meal plug from the 
pylorus to caecum was measured. The length of the 
whole intestine was also measured. The distance 
travelled by the charcoal plug from the pylorus to the 
caecum was expressed as a percentage of the total 
length of the small intestine (Mascolo et al., 1994; Rao 
et al., 1997; Rani et al., 1999; Karim et al., 2010). 
 
Percentage of inhibition: Compared with the control 
group was determined by using the following equation 
(Abdulla, 2008; Bakare et al., 2011): 
 

IP % = (LM/LSI) x 100 
% Inhibition = IP % (control) – IP% (treatment)/ IP 
% (control)

 

 
where,  
PI  = Peristaltic index 
LM  = Length of charcoal meal 
LSI = Length of small intestine 
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Castor oil-induced enteropooling studies: 

Enteropooling was determined by the method of Robert 

et al. (1976). A total number of 25 Wistar rats of either 

sex (170 to 200g) were obtained and distributed into 

five groups of five rats each. Group 1 served as control 

and groups 2-5 as experimental. The experiment was 

for a period of three days. Group 1 (control) received 

distilled water (1 mL, orally); groups 2, 3 and 4 were 

treated with AEPD (1000, 1500 and 2000mg/kg, 

respectively, orally), while group 5 was orally 

administered loperamide hydrochloride (5 mg/kg) as a 

standard drug for three days. Prior to the third’s day 

treatment, animals in all groups were fasted for 18 h, 

but allowed free access to water. The animals were 

treated with distilled water, AEPD or standard drug, 

and after 1 h, each animal was administered 1 ml of 

castor oil.  After 2 h of castor oil administration, the 

rats were sacrificed. The two ends of intestine were tied 

with thread and the intestine was removed. The 

intestinal content was removed by milking and the 

content measured. 

The percentage of inhibition was calculated as 

follows (Abdulla, 2008; Akuodor et al., 2011): 

 

 % of inhibition = 100- {(ICE/ ICC) × 100} 

 

where,  

ICE = Mean volume intestinal content of each 

experimental group 

ICC = Mean volume intestinal content of the control 

group 

 

Data analysis: Results obtained were analysed using 

the statistical soft ware, Statistical Package for Social 

Scientist (SPSS version 18.0) and results were 

expressed as mean ± S.E.M and presence of significant 

differences among means of the groups were 

determined using one way ANOVA with LSD post hoc 

test for significance. Values were considered significant 

when p<0.05. 

 

RESULTS 

 

Castor oil induced diarrhea: The aqueous fruit extract 

of P. dactylifera significantly (p<0.05) inhibited the 

frequency of defaecation (number of wet faeces) dose-

dependently, except for the group that received 2000 

mg/kg AEPD, when compared with the control (group 

1). Treatment with 2000 mg/kg AEPD was not 

statistically effective in inhibiting the frequency of 

defaecation (Table 1).  

 

Castor oil induced gastrointestinal transit: The 

aqueous fruit extract of P. dactylifera and standard drug 

Table 1: Effect of Phoenix dactylifera L fruit extract on castor oil 

induced diarrhoea in Wistar rats 

Group Treatment 

Number of 

wet faeces  

%  Inhibition 

of defaecation 

1  Distilled water (1 ml/kg) 5.00+0.00  – 

2   

Phoenix dactylifera L.  

 (1000 mg/kg) 3.80+0.73 24* 

3   

Phoenix dactylifera L.  

(1500 mg/kg) 2.40+0.24 52*** 

4    

Phoenix dactylifera L 

. (2000 mg/kg) 4.40 +024 12 

5   

Loperamide hydrochloride  

 (5 mg/kg) 2.40+0.24 52*** 

n = 5, values are means±SEM; * = p<0.05; *** = p<0.001; 

Significant difference when compared with the control using LSD test 

 
Table 2: Effect of Phoenix dactylifera L fruit extract on castor oil 

induced gastrointestinal transit in Wistar rats 

Group Treatment 

Peristaltic index 

(PI) (%) 

Inhibition 

(%) 

1  Distilled water  

(1 mL/kg) 

71.48+ 1.30 - 

2   Phoenix dactylifera L. 

 (1000 mg/kg) 

77.76 +4.93 15.38** 

3   Phoenix dactylifera L.  

(1500 mg/kg) 

63.73 +3.49* 10.59* 

4   Phoenix dactylifera L.  

(2000 mg/kg) 

71.24 +7.27 7.97 

5    Loperamide hydrochloride 

 (5 mg/kg)  

60.79 +1.24** 14.81** 

n = 5, values are means ± SEM. * = p<0.05; ** = p<0.01, significant 

difference when compared with the control using LSD test 

 
Table 3: Effect of Phoenix dactylifera L fruit extract on castor oil 

induced enteropooling in Wistar rats 

Group Treatment/ dosage 

Volume of intestinal 

content (ml) 

% 

inhibition 

1  Distilled water (1 ml/ kg) 1.46 + 0.05 - 

2   

Phoenix dactylifera L. 

(1000 mg/kg) 0.59 + 0.31* 59.30*** 

3   

Phoenix dactylifera L. 

(1500 mg/kg) 0.70 + 0.10*** 52.00** 

4   

Phoenix dactylifera L. 

(2000 mg/kg) 1.74 + 1.43 82.48*** 

5    

Loperamide 

hydrochloride (5 mg/kg)  0.70 + 0.10*** 52.00** 

n = 5, values are means ± SEM. * = p < 0.05; ** = p< 0.01; *** = 

p<0.001, significant difference when compared with the control using 

LSD test 

 

treatments significantly slowed down the propulsion of  

charcoal meal through the gastrointestinal tract. The 

aqueous fruit extract of P. dactylifera treatment doses 

(except 2000 mg/kg AEPD) significantly (p<0.05) 

slowed down the propulsion of charcoal meal through 

the gastrointestinal tract when compared to the control 

(group 1). The inhibitory activity (decrease in the 

propulsive movement and the intestinal length travelled 

by charcoal meal) of the extract dose (1000 mg/kg 

AEPD) was statistically (p<0.01) equivalent to the 

activity produced by the standard drug (5 mg/kg 

loperamide) (Table 2). 
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Castor oil induced enter opooling: The aqueous fruit 

extract of P. dactylifera and standard drug treatments 

had statistical significant (p<0.01) inhibitory effect 

against the activity of castor oil-induced enteropooling 

when compared to the control (group 1). The treatment 

with 1000mg/kg AEPD produced statistically 

(p<0.001) more effective anti-enteropooling activity 

than the standard drug (5mg/kg loperamide). 

Statistically significant (p<0.05) decrease in intestinal 

fluid volume was observed in the extract treated groups, 

except in 2000 mg/kg AEPD treatment dose, when 

compared with the control (Table 3).  

 

DISCUSSION 

 

Castor oil was used in this study to induced 

diarrhoea. It is well documented that castor oil produces 

diarrhea due to its most active metabolite, ricinoleic 

acid by hypersecretory response, which stimulates 

peristaltic activity in the small intestine, leading to 

changes in the electrolyte permeability of the intestinal 

mucosa (Zavala et al., 1988; Hardman and Limbird, 

2001; Bakare et al., 2011). Its action also stimulates the 

release of endogenous prostaglandins E and F which 

cause stomach cramp and diarrhea due to the effect on 

the smooth muscle and secretion (Galvez et al., 1993; 

Saito et al., 2002). Among the several mechanisms 

proposed to explain the diarrhoeal effect of castor oil 

are activation of adenylate cyclase or mucosal CAMP 

mediated active secretion (Capasso et al., 1994), 

stimulation of prostaglandin formation (Capasso et al., 

1992)  and  nitric oxide (Mascolo et al., 1996; Uchida 

et al., 2000). 

In this study, loperamide was adopted as the 

standard drug, which is at present one of the most 

efficacious and widely employed antidiarrhoeal drugs 

(Niemegeers et al., 1974; Awouters et al., 1993; 

Balogun et al., 2011). Loperamide, apart from 

regulating the gastrointestinal tract, is also reported to 

slow down transit in the intestine, reduce colon flow 

rate, and consequently any effect on colonic motility 

(Theoderau et al., 1991). The therapeutic effect of 

loperamide is believed to be due to its antimotility and 

antisecretory properties (Couper, 1987). 

The inhibition of experimental diarrhea and the 

reduction in fecal output by a substance are the basis of 

the pharmacological evaluation of a potential 

antidiarrhoeal agent (Watson and Gordon, 1962; 

Ammon and Thomas, 1974). 

In this study, there was a statistically significant 

reduction in the incidence and severity of diarrhoeal 

stool produced in the experimental animals. The 

aqueous fruit extract of P. dactylifera significantly 

inhibited the frequency of defaecation (number of wet 

faeces) in a dose dependent manner except for the 2000 

mg/kg AEPD treatment group.  1500 mg/kg AEPD 

treated group like the standard drug (5mg/kg 

loperamide) significantly inhibited the frequency of 

defecation droppings compared to control. This result is 

in accordance with previous claims in respect of 

antidiarrhoeal herbs. Antidiarrhoeal plants are known to 

reduce number of wet stools as reported for 

Eremomastax speciosa and Momordica charantia Linn 

(Oben et al., 2006; Bakare et al., 2011).    

The doses of aqueous fruit extract of P. dactylifera 

inhibited gastrointestinal propulsion in the castor oil 

induced transit except for the 2000 mg/kg AEPD 

treated group when compared to the control. The 1000 

mg/kg AEPD treatment was of equivalent effect with 

the standard drug (5 mg/kg loperamide). This study 

demonstrates that the administration of 1000mg/kg 

AEPD is as effective as the standard drug. 

Gastrointestinal propulsion inhibitory activity of the 

extract is in line with reports of studies on 

antidiarrhoeal herbs as reported on Cochlospermum 

planchonii (Hook f) (Ezeja and Anaga, 2010); the 

property of reducing intestinal contractions (and 

consequently, intestinal transit) is demonstrated by 

most antidiarrhoeal agents (Bruton, 1996).  

The aqueous fruit extract of P. dactylifera inhibited 

gastrointestinal propulsion in the castor oil induced 

transit. This makes it beneficial as a preventive agent. 

Antidiarrhoeal treatment in patient is achieved through 

the objective of the therapy which includes increasing 

resistance to flow (segmental contraction and decrease 

propulsion) and increased mucosal absorption or 

decreasing secretion (Burks, 1991). This is indicative of 

the ability of the plant to alter normal peristaltic 

movement and hence decrease the movement of 

materials in the intestinal tract allowing greater time for 

absorption (Couper, 1987; Karim et al., 2010). 

Flavonoids has been ascribed with ability to inhibit 

intestinal motility and hydro-electrolytic secretion; 

flavonoids have been ascribed the ability to inhibit 

contractions induced by spasmogenics (Di Carlo et al., 

1993; Akuodor et al., 2011). It is possible that the 

flavonoids present in the aqueous fruit extract may be 

responsible for the antidiarrhoeal activity. 

In the castor oil induced enteropooling study, the 

aqueous fruit extract of P. dactylifera significantly 

reduced the intraluminal fluid accumulation 

(enteropooling) when compared to the control. This 

result is in concordance with reports of studies in 

respect to antidiarrhoeal plants; antidiarrhoeal plants are 

known to decrease intraluminal fluid accumulation as 

reported for Verbena hastate, Manniophyton africanum 

and Momordica charantia Linn (Akuodor et al., 2010; 
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Ezeigbo et al., 2010; Bakare et al., 2011). The extract 

also significantly reduced the volume of intestinal 

content as manifested in the 1000 mg/kg AEPD and 

1500mg/kg AEPD treated groups. This implies that, 

extract treatment at dose 2000mg/kg AEPD is not effect 

as an anti-enteropooling agent, although demonstrated 

remarkable percentage inhibition when compared to the 

control (the mean intestinal volume of 2000 mg/kg 

AEPD treated group is higher than that of the control as 

such percentage inhibition tends to be high by 

computation). 

In this study, it was observed that the inhibitory 

effect of the extract dose 1000mg/kg AEPD on castor 

oil induced enteropooling was statistically more 

effective than the standard drug (5 mg/kg loperamide) 

in Wistar rats. This study also demonstrates that the 

administration of the extract at a dose of 1000mg/kg 

decreases intestinal fluid volume. This is in accordance 

with previous claims on the vital role played by 

indigenous remedies which are more effective, safe and 

inexpensive (Katewa et al., 2004). 

The significant inhibition of the castor oil- induced 

enteropooling in rats suggests that the extract produced 

relief in diarrhea by spasmolytic in vivo and anti-enter 

opooling effects (Akuodor et al., 2010). The extract 

also significantly reduced the volume of intestinal 

content. This may promote reabsorption of materials in 

the intestine due to decrease propulsion of material in 

the intestinal tract, and the extract might have exerted 

its antidiarrhoeal action by antisecretory mechanism. It 

is also possible that flavonoids present in the aqueous 

fruit extract may be responsible for the antidiarrhoeal 

activity (Akuodor et al., 2010). 

 

CONCLUSION 

 

The result of the present study suggests that the 

aqueous fruit extract of P. dactylifera possess 

significant antidiarrhoeal activity, at doses of 1000 and 

1500 mg/kg, due to its effect on reduction of number of 

diarrhea stool, delayed in gastrointestinal propulsion 

and inhibition of fluid accumulation in the intestinal 

tract of rats. Further studies are ongoing to determine 

the exact compound(s) responsible for its antidiarrhoeal 

action. 

 

ACKNOWLEDGMENT 
 

I wish to acknowledge Mr. Jibrin Danladi for 

technical support and the Department of Human 

Anatomy, Faculty of Medicine, Ahmadu Bello 

University, Zaria for providing the facilities to conduct 

this study. 

 

REFERENCES 

 

Abdel-Hafez, G.M., A. Fouad-Shalaby and I. Akhal, 

1980. Chemical composition of 15 varieties of 

dates grown in Saudi Arabia. Proceeding of the 4th 

Symposium on Biological Aspects of Saudi Arabia, 

pp: 89-91. 

Abdulla, Y.A., 2008. Possible anti-diarrhoeal effect of 

the date palm (Phoenix dactylifera L) spathe 

aqueous extract in rats. Scient. J. King Faisal 

Univ., 9(1): 1429H. 

Akuodor, G.C., M.T. Idris-Usman, C. Ugwu, J.L. 

Akpan, L.A. Irogbeyi, T.C. Iwuanyanwu and U.A. 

Osunkwo, 2010. Ethanolic leaf extract of Verbena 

hastata produces antidiarrhoeal and gastrointestinal 

motility slowing effects in albino rats. J. Med. 

Plants Res., 4(16): 1624-1627. 

Akuodor, G.C., I. Muazzam, M. Usman-Idris, U.A. 

Megwas, J.L. Akpan, K.C. Chilaka,  D.O. 

Okoroafor and U.A. Osunkwo, 2011. Evaluation of 

the antidiarrheal activity of methanol leaf extract of 

Bombax buonopozense in rats. Ibnosina J. Med. 

Biomed. Sci., 3(1): 15-20. 

Al-daihan, S. and R.S. Bhat, 2012. Antibacterial 

activities of extracts of leaf, fruit, seed and bark of 

Phoenix dactylifera. Afr. J. Biotechnol., 11(42): 

10021-10025. 

Allaith, F. and A.A. Abdul, 2005. In vitro evaluation of 

antioxidant activity of different extracts of Phoenix 

dactylifera fruits as functional foods. Deutsche 

Lebensmittel Rundschau, 101: 305-308. 

Al-Qarawi, A.A., H. Abdel-Rahman, H.M. Mousa, 

B.H. Ali and S.A. El-Mougy, 2008. 

Nephroprotective action of Phoenix dactylifera. in 

gentamicin-induced  nephrotoxicity.  Pharmaceut. 

Biol., 4: 227-230.  

Al-Shahib, W. and R.J. Marshall, 1993. The fruit of the 

date palm: It’s possible use as the best food for the 

future. Int. J. Food Sci. Nut., 54: 247-259.  

Ammon, P.J. and P.S. Thomas, 1974. Effects of oleic 

and recinoleic acids net jejunal water and 

electrolyte movement. J. Clinical Investigat., 53: 

374-379. 

Awouters, F., A. Megens, M. Verlinden, J. Schuurkes, 

C. Niemegeers and P.A. Janssen, 1993. 

Loperamide: Survey of studies on mechanism of its 

antidiarrheal activity. Dig. Dis. Sci., 38: 977-995. 

Awouters, F., C.J.E. Niemegeers, F.M. Lenaerts and 

P.A. Janseen, 1978. Delay of castor oil diarrhoea in 

rats: A new way to evaluate inhibitors of 

prostaglandin biosynthesis. J. Pharm. Pharmacol., 

30: 41-45. 



 

 

Br. J. Pharmacol. Toxicol., 4(3): 121-127, 2013 

 

126 

Bahmanpour, S., T. Talaei, Z. Vojdani, M.R. 
Panjehshahin, A. Poostpasand, S. Zareei and M. 
Ghaeminia, 2006. Effect of Phoenix dactylifera 
pollen on sperm parameters and reproductive 
system of adult  male  rats.  Iran J. Med. Sci., 
31(4): 208. 

Bakare, R.I., O.A. Magbagbeola, A.I. Akinwande, 
O.W. Okunowo and M. Green, 2011. 
Antidiarrhoeal activity of aqueous leaf extract of 
Momordica charantia in rats. J. Pharmacogn. 
Phytother., 3(1): 1-7. 

Balogun, S.O., J.K. Tanayen, A.M. Ajayi, A. Ibrahim, 
J.O.C. Ezeonwumelu, A.A. Oyewale, O.J. Oloro, 
A.D.T. Goji, D.M. Kiplagat and B. Adzu, 2011. 
Preliminary evaluation of anti-diarrheal, ulcer-
protective and acute toxicity of aqueous ethanolic 
stem bark extract of Ficus trichopoda in 
experimental  rodents.  Asian  J.  Med. Sci., 3(1): 
37-42. 

Barh, D. and B.C. Mazumdar, 2008. Comparative 
nutritive values of palm saps before and after their 
partial fermentation and effective use of wild date 
(Phoenix sylvestris Roxb) sap in treatment of 
anemia. Res. J. Med. Sci., 3: 173-176. 

Biglari, F., F.M.A. Abbas and M.E. Azhar, 2008. 
Antioxidant activity and phenolic content of 
various date palm (Phoenix dactylifera) fruits from 
Iran. Food Chem., 107: 1636-1641. 

Bruton, L.L., 1996. Goodman and Gilman’s ‘The 
Pharmacological Basis of Therapeutics. 9th Edn., 
McGaw-Hill, New York, pp: 901-915. 

Burks, T.F., 1991. Gastrointestinal Drugs. In: Kist, K. 
(Ed.), Human Pharmacology: Molecular to 
Clinical. Wolfe Publ. Itc London, pp: 789-800. 

Capasso, F., I.A. Tavares and A. Bennet, 1992. PAF 
formation by human gastrointestinal mucosa/ 
submucosa in vitro: Release by ricinoleic acid and 
inhibition by 5-aminosalicylic acid. J. Pharm. 
Pharmacol., 44: 771-772. 

Capasso, F., N. Mascolo, A.A. 1zzo and T.S. Gaginella, 
1994. Dissociation of castor oil-induced diarrhea 
and intestinal mucosal injury in rat: Effect of NG 
nitro-L-arginine methylester. Br. J. Pharmacol., 
113: 1127-1130. 

Couper, I.M., 1987. Inhibition of intestinal motility and 
the secretion by flavonoids in mice and in rats: 
Structural activity relationship. J. Pharmacy 
Pharmacol., 45: 1054-1059. 

Cynthia, B.P., V. Lana and S. Kenji, 2008. Estimating 
child mortality due to diarrhoea in developing 
countries: A meta-analysis review. Bull. World 
Health Organization, 86(9): 710-717. 

Di Carlo, G., G. Autore and A.A. Izzo, 1993. Inhibition 
of intestinal motility and secretion by flavonoids in 
mice and rats: Structure activity relationships. J. 
Pharm. Pharmacol., 45: 1054-1059. 

El-Gazzar, U.B., A.H. El-Far and H.A. Abdel Maksoud, 

2009. The Ameliorative effect of Phoenix 

dactylifera extract on CCl4 hepatotoxicity in new 

zealand rabbits. J. Appl. Sci. Res., 5(9): 1082. 

Ezeigbo, I.I., C.E. Ejike, M.I. Ezeja and O. Eneh, 2010. 

Antioxidant and antidiarrhoeal activity of 

Manniophyton africanum leaf extract in mice. 

Continental J. Anim. Vet. Res., 2: 41-47. 

Ezeja, M.I. and A.O. Anaga, 2010. Anti-diarrhoeal 

activities of the methanolic root bark extract of 

Cochlospermum planchonii (Hook f). Int. J. 

Toxicol. Pharmacol. Res., 2(2). 

Galvez, J., A. Zarzuelo, M.E. Crespo, M.D. Lorente, 

M.A. Ocete and J. Jimenez, 1993. Anti diarrhoeal 

activity of Euphorbia hirta isolation of an active 

flavonoidal constituent. Planta Med., 59: 33-36. 

Hardman, J.G. and L.E. Limbird, 2001. Drugs 

Affecting Gastrointestinal Function. In: Goodman, 

L.S. and A. Gilman (Eds.), the Pharmacological 

Basis of Therapeutics. 10th Edn., Macgraw Hill, 

New York, pp: 1023-1024. 

Izzo, A.A., M. Nicoletti, B. Giannattasio and F. 

Capasso, 1992. Antidiarrhoeal Activity of 

Terminalia sericea Burch ex. DC Extract. In: 

Capasso, F. and N. Mascolo (Eds.), Natural Drugs 

and   the   Digestive Tract.  EMSI,  Rome,  pp: 

223-230. 

Karim, A., H. Makhfi, A. Ziyyat, A. Legssyer and M. 

Bnouham, 2010. Antidiahoeal activity of crude 

aqueous extract of Rubia Tinctorum l. Roots in 

rodent. J. Smooth Muscle Resour., 46(2): 119-123. 

Katewa, S.S., B.L. Chaudhary and Z. Jain, 2004. Folk 

herbal medicines from tribal area of Rajasthan, 

India. J. Ethnopharmacol., 92: 41-46. 

Mascolo, N., A.A. Izzo, G. Antore, F. Barbato and F. 

Capasso, 1994. Nitric oxide and castor oil induced 

diarrhea. J. Pharmacol. Exp. Ther., 268: 291-293. 

Mascolo, N., A.A. Izzo, T.S. Gagnella and F. Capasso, 

1996. Relationship between nitric oxide and 

platelet activating factor in castor oil-induced 

mucosal injury in the rat duodenum. Naunyn 

Schmiedebergs Arch. Pharmacol., 353: 680-684. 

Mohamed, D.A. and S.Y. Al-Okbi, 2004. In vivo 

evaluation of antioxidant and anti-inflammatory 

activity of different extracts of date fruits in 

adjuvant arthritis. Polish J. Food Nutrit. Sci., 13: 

397-402. 

Mukherjee, P.K., J. Das, R. Balasubramanian, K. Saha, 

M. Pal and B.P. Saha, 1995. Antidiarrhoeal 

evaluation of Nelumbo nucifera rhizome extract. 

Indian J. Pharmacol., 27: 262-264. 

Nadkarni, K.M., 1976. Indian Materia Medica. Vol. 1. 

Bombay Popular Prakashan Pvt. Ltd., Mumbai. 



 

 

Br. J. Pharmacol. Toxicol., 4(3): 121-127, 2013 

 

127 

Niemegeers, C.I.L., F.M. Lenaerts and P.A.J. Janseen, 

1974. Loperamide (R-18553): A novel type of 

antidiarrhoeal agent. Part 1. In: VitroDrab 

pharmacology and acute toxicity comparing with 

morphine, codeine and difenoxine. 

Atzneimittelforsch, 24: 1633-1636. 

Oben, J.E., S.E. Assi, G.B. Agbor and D.F. Musoro, 

2006. Effect of Eremomastax speciosa on 

experimental diarrhoea. Afr. J. Tradit. Complem., 

3(1): 95-100. 

Rani, S., N. Ahamed, S. Rajaram and R. Saluja, 1999. 

Antidiarrhoeal evaluation of Clerodendrum 

phlomidis Linn leaf extract in rats. J. 

Ethnopharmacol., 68: 315-319. 

Rao, V.S.N., F.A. Santos, T.T. Sobreira, M.F. Souza, 

C.L. Melo and E.R. Silveria, 1997. Investigations 

on the gastroprotective and antidiarrhoeal 

properties of ternatin, a tetramethoxyflavone from 

Egleted viscose. Planta Med., 63: 146- 149. 

Robert, A., J.E. Nezarmis, C. Lancaster, A.I. Henchar 

and M.S. Kleppre, 1976. Enteropooling assay: A 

test for diarrhea produced by prostaglandins. 

Prostaglandin, 11: 809-814. 

Saito, T., F. Mizutani, Y. Iwanaga, K. Morikawa and H. 

Kato, 2002. Laxative and anti-diarrheal activity of 

polycarbophil in mice and rats. Japanese J. 

Pharmacol., 89: 133-141. 

Sule, M.I., N.S. Njinga, A.M. Musa, M.G. Magaji and 
A. Abdullahi, 2009. Phytochemical and 
antidiarrhoeal studies of the stem bark of Ceiba 
pentandra (Bombacaceae). Nige. J. Pharm. Sci., 
8(1): 143-148. 

Theoderau, V., J. Floramont, T. Hachet and L. Bueno, 
1991. Absorptive and motor components of anti-
diarrhoeal action of loperamide: An in vivo study 
in pigs. Gut, 32: 1355-1359. 

Uchida, M., Y. Kato, K. Matsuede, R. Shode, A. 
Muraoka and S. Yemato, 2000. Involvement of NO 
from nerves in diarrhea induced by castor oil in 
rats. Jpn. J. Pharmacol., 82: 168-170. 

Watson, W.C. and R. Gordon, 1962. Studies on the 
digestion absorption and metabolism of castol oil. 
Biochem. Pharmacol., 11: 229-236. 

WHO, 1978. Alma Ata Declaration. Primary Health 
Care, Health for all Series No. 1.  

WHO, 1999. WHO Monographs on Selected Medicinal 

Plants: Bulbus Allii Cepae. World Health 

Organization, Geneva, pp: 289, ISBN: 

9241545178. 

WHO, 2011. World Health Statistics. World Health 

Organization, Geneva. 
Zavala, M.A., S. Perez, C. Perez, R. Vargal and R.M. 

Perez, 1998. Antidiarrhoeal activity of Waltheria 
americana, Commelins cuelestris and Alternanthra 
repens. J. Ethnopharmacol., 61: 41-47. 

 

 


