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ABSTRACT

Cynodon dactylon pers (fam. Poaceae) whole plant is used in traditional system of medicine for the treatment of diarrhea. In 
the present investigation hexane, dichloromethane, ethyl acetate and methanol extracts of Cynodon dactylon whole plant were 
tested for anti diarrheal activity on castor oil induced diarrhea, gastro intestinal motility by charcoal meal and entero pooling 
models in albino rats. Methanol extract exhibited considerable reduction in inhibition of castor oil induced diarrhea. Methanol 
extract also showed a significant decrease in gastrointestinal motility by charcoal meal and decrease in weight of intestinal 
contents in enteropooling models. These results indicate that the plant possess good anti diarrheal activity.
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INTRODUCTION

Cynodon dactylon. pers ( Poaceae) commonly known as 
Bermuda grass is a highly branched perennial grass, 
rooting at every node with narrow leaves, native of  south 
Africa, south Europe and found distributed through out 
India (1). In traditional medicine it is claimed to be useful 
in diarrhea, dysentery, wounds, hemorrhages, diuresis 
and hyperdypsia (2). Fresh juice of  plant is demulcent, 
astringent and useful in case of  dropsy, anasarca, 
catarrhal opthalmia, secondary syphilis, chronic diarrhea 
and dysentery (3). The expressed juice of  plant is used 
in hysteria, epilepsy and insanity (4). Phytoconstituents 
reported from this plant are Flavonoids- apigenin, 
luteolin, orientin and vitexin (5–6), Carotenoids – beta 
carotene, neoxanthin, violaxanthin (7), Phenolics (8), and 
Volatile oils (9).The alcohol extract of  whole plant has 
been reported for anti microbial (10–11), Diuretic (12), 
antioxidant (13–14), anticonvulsant (15), wound healing 
(16), antiulcer (17), chondrioprotective (18), antiviral (19), 

antihyperglycemic and anti hyperlipidemic (20)activities. 
The present study was undertaken to verify the traditional 
claim of  antidiarrheal activity of  Cynodon dactylon whole 
plant.

MATERIALS AND METHODS

Plant material

The whole plant of  C ynodon dactylon was collected from 
G. Pulla Reddy College of  Pharmacy campus, Hyderabad, 
Andhrapradesh, India, in the month of  September 2006. 
The Plant was authenticated by Dr. Prabhakar Reddy, 
taxonomist, Osmania University and a voucher specimen 
CD-12-06 has been deposited in Pharmacognosy and 
Phytochemistry Laboratory.

Preparation of  extracts

Whole plant of  Cynodon dactylon was washed, air dried and 
powdered. The powder was extracted successively with 
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n-hexane, dichloromethane, ethyl acetate and methanol 
using soxhlet apparatus and concentrated under vaccum.

Phytochemical screening

A preliminary phytochemical screening of  all extracts was 
carried out to know various constituents present as per 
the standard procedures (21–22).

Test animals

Wistar rats (180–220 g) of  either sex were procured from 
Mahaveera enterprises (Regn no: 146/1999/CPCSEA), 
Hyderabad and were housed in polypropylene cages at 
temperature of  25 ±2° C and relative humidity 44–56% 
for one week before and during experimentation. The 
animals were fed with standard pellet diet and water ad 
libitum. Before the experimental study the animals were 
fasted over night with free access to water. The animals 
were deprived of  water during experimentation.

Acute oral toxicity

Acute oral toxicity was performed as per OECD-420 
(23) guidelines. The test was performed in rats divided 
into different groups of  5 animals each. The animals 
are dosed in stepwise procedure using fixed doses of  
5, 50, 300, 2000 mg/kg for each extract and observed 
for gross behavioural changes, body weight change and 
mortality. All the animals were observed to be normal 
compared to control group of  animals and there was no 
mortality.

ANTI DIARRHEAL ACTIVITY

Castor oil induced diarrhea (24–26)

The animals were divided into 10 groups of  6 animals 
in each. Group I served as control and received 1 % 
aqueous Tween solution. Group II–IX received hexane, 
dichloromethane, ethyl acetate and methanol extract at 
dose level of  200 and 300 mg/kg as fine suspension in 
Tween 80 orally (25). Group X received standard drug 
Atropine sulphate 5mg/kg orally (25–31).

After one hour, all the groups received 1ml of  castor 
oil orally and each rat was then housed separately in the 
cages provided with a clean plastic sheet at the bottom. 
The total weight of  feces was determined every hour up 
to 4 hours and compared with control group

The mean weight of  feces was calculated and expressed 
as % inhibition of  diarrhea using formula.
Convert this Microsoft equation

Gastrointestinal transit by charcoal meal test (25–26)

The activity was evaluated by measuring the length of  
distance travelled by charcoal meal from pyloric end of  
stomach in rats. The rats were divided into 4 groups of  6 
animals in each. Group I served as control and received 
1 % aqueous Tween solution orally. Group II and III 
received methanol extract orally at dose of  200 and 300 
mg/kg respectively .Group IV received standard drug 
Atropine sulphate 5 mg/kg orally (29–31). After one 
hour, each animal was given 1 ml of  charcoal meal (5 % 
charcoal in 10 % aqueous acacia) orally. All the animals 
were sacrificed one hour after administration of  charcoal 
meal, peritoneal cavity was cut open and distance 
travelled by charcoal meal was measured from pylorus 
to ceacum.

Convert this Microsoft equation

Castor oil induced enteropooling (25–26)

In entero pooling method animals were divided in to 5 
groups of  six animals each. Group I received 1 % aqueous 
Tween solution served as control. Group II received 
standard atropine sulphate 5 mg/kg orally. Group III 
and IV received methanol extract 200 and 300 mg/kg 
orally respectively. One hour later all groups received 1 ml 
castor oil orally. Two hours later rats were sacrificed and 
whole length of  intestine from pylorus to ceacum was 
removed by tying the ends with threads. Intestinal fluid 
was collected and weighed. The percentage inhibition of  
weight of  intestinal contents was calculated as
Convert this Microsoft equation

Statistical analysis

The results are expressed as mean ± S.E.M. The statistical 
differences between the means were determined by 
performing the one-way ANOVA followed by Dunnet’s 
post hoc test. P< 0.01 were considered significant.

RESULTS

Preliminary phytochemical screening

The preliminary phytochemical screening of  Cynodon 
dactylon extracts showed the presence of  flavonoids, 
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steroids/ triterpenoids, carbohydrates, fixed oils, fats and 
phenolic glycosides (Table 1).

Castor oil induced diarrhea

In this method methanol extract reduced the weight 
of  faeces considerably and almost equal to that of  the 
standard drug atropine sulphate. At doses of  200 mg and 
300 mg/kg the percentage of  inhibition of  diarrhea was 
73.89% and 82.76% respectively as compared to atropine 
sulphate (86.94%). However hexane, dichloromethane 
and ethyl acetate extracts did not show considerable 
activity (Table 2).

Gastrointestinal motility by charcoal meal test

Methanol extract was tested on gastrointestinal motility 
by charcoal meal test. The results shown that methanol 
extract at doses of  200mg/kg and 300mg/kg caused 
profound decrease in intestinal transit time by 55.67% 
and 49.73% respectively compared to control.Under 
similar experimental conditions the percentage decrease 
in intestinal transit time caused by Atropine sulphate was 
39.93% at a dose 5mg/kg (Table 3).

Castor oil induced enteropooling

In enteropooling method also the methanol extract showed 
48.25% inhibition of  weight of  intestinal contents at a 

Table 1. Phyto chemical screening of different extracts 
of Cynodon dactylon.
 
 
Phytoconstituents

 
Hexane 
extract

Dichloro 
methane 
extract

Ethyl 
acetate 
extract

 
Methanol 
extract

Steroids/Triterpenoids + + − −
Flavonoids − − + +
Tannins & glycosides − − − +
Cardiac glycosides + + − −
Carbohydrates − − − +
Proteins − − + +
Fixed oils and fats + + − −
“−” Absent.; “+”Present.

Table 2. Effect of hexane, dichloromethane, ethyl 
acetate and methanol extracts of Cynodon dactylon on 
castor oil induced diarrhea.
 
 
Treatment (Dose)

Mean weight 
of wet 

faeces (gms)

 
% Inhibition 
of Diarrhea

Control (1% Tween solution) 6.1275 ± 0.81 −
Atropine sulphate (5 mg/kg) 1.1340 ± 0.51 81.76**

Hexane extract 200 mg/kg 4.5400 ± 0.76 31.25
Hexane extract 300 mg/kg 4.2280 ± 0.53 31.00
Dichloromethane extract 200 mg/kg 5.2250 ± 0.52 14.51
Dichloromethane extract 300 mg/kg 4.4850 ± 0.47 25.91
Ethyl acetate extract 200 mg/kg 5.4323 ± 0.71 12.63
Ethyl acetate extract 300 mg/kg 4.3450 ± 0.61 30.11
Methanol extract 200mg/kg 1.5150 ± 0.35 75.63**

Methanol extract 300mg/kg 1.2750 ± 0.47 80.66**

Results are expressed as mean ± S.E.M from 6 animals.;
**P < 0.001 compared to control group.

Table 3. Effect of methanol extract of cynodon dactylon on 
gastrointestinal motility.
 
Treatment

Total length of 
intestine (cms)

Distance traveled 
by charcoal meal 

(cms)

% Intestinal 
transit

Control (1% aqueous Tween solution) 76±2.88 49±1.65 64.73±2.39
Standard (Atropine sulphate 5 mg/kg) 80±2.46 31.5±3.15 39.93±4.73**

Methanol extract 200 mg/kg 75±3.25 42±2.98 55.67±1.59*

Methanol extract 300 mg/kg 81±2.96 42±2.98 51.72±2.82
Results are expressed as mean ± S.E.M from 6 animals.;
**P < 0.01 compared to control group.;
*P < 0.05 compared to control group.

Table 4. Effect of methanol extract of Cynodon dactylon on castor oil 
induced enteropooling.
 
 
Treatment

 
Weight of intestinal 

Contents (gms)

% Inhibition 
of weight of 

Intestinal contents
Control (1% aqueous Tween solution) 1.58±0.14 −
Standard (Atropine sulphate 5 mg/kg) 1.08±0.22 33.54**

Methanol extract 200 mg/kg 1.26±0.36 20.25**

Methanol extract 300 mg/kg 0.8175±0.03 48.25**

Results are expressed as mean ± S.E.M from 6 animals.;
**P < 0.001 compared to control group.
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dose of  300 mg/kg, compared to that of  33.54% shown 
by atropine sulphate (Table 4).

DISCUSSION

It is known that castor oil or its component recinoleic 
acid induces permeability changes in mucosal fluid 
and electrolyte transport that result in hyper secretary 
response in the intestines leading to diarrhea (32–33). The 
experimental studies in rats demonstrated a significant 
increase in the portal venous PGE2 concentration 
and increase in secretion of  water and electrolytes into 
small intestine following oral administration of  castor 
oil (34–35). The ricinoleic acid from castor oil results in 
irritation and inflammation of  intestinal mucosa, leading 
to release of  prostaglandins, which stimulate motility and 
secretion (36). Inhibitors of  prostaglandins biosynthesis 
delayed castor oil induced diarrhea (37).

In the present study, extracts of  Cynodon dactylon were 
evaluated for anti diarrheal activity against castor oil 
induced diarrhea in wistar rats. Methanol extract exhibited 
significant anti diarrheal activity against castor oil 
induced diarrhea in rats and is equal to the standard drug 
atropine sulphate 5 mg/kg (24–31). Where as hexane, 
dichloromethane and ethyl acetate extracts did not show 
considerable activity.

The GI motility test with activated charcoal meal was 
carried out to find out the effect of  methanol extract 
on peristaltic movement. Methanol extract reduced the 
intestinal propulsive movement in the charcoal meal 
treated model. This action enhances the reabsorption of  
water and electrolytes and thus prevents the diarrhea

In enteropooling test also methanol extract significantly 
inhibited the weight of  intestinal contents.

The preliminary phytochemical screening of  the extracts 
revealed the presence of  flavonoids, steroids/triterpenoids, 
carbohydrates, fixed oils, fats and phenolic glycosides. 
Isolation of  flavonoids has been reported from plant 
(5–6). Previous reports have demonstrated that flavonoids 
(38), tannins (39), sterols and/or terpenes (40) possess 
antidiarrheal activity.

The anti diarrheal activity of  flavonoids has been 
ascribed to their ability to inhibit intestinal motility and 
hydro-electrolytic secretion (41–42), which are known to 
be altered in diarrhea. Invitro and in vivo experiments have 
shown that flavonoids are able to inhibit the intestinal 
secretory response, induced by PGE2 (43). There are 
reports that flavonoids also modify mucosal permeability 
and inhibit intestinal peristalsis (44), there by helpful in 
controlling diarrhea. The presence of  Tannins (phenolic 
glycosides) may also contribute to the anti diarrheal activity 
of  methanolic extract, since tannins may precipitate the 

proteins of  enterocytes; reduce peristaltic movement and 
intestinal secretions (45–46). As a consequence it’s possible 
to suggest that anti secretory and antimotility properties 
of  flavonoids along with tannins may contribute to the 
observed antidiarrheal activity of  methanolic extract.

The results indicate that methanolic extract of  Cynodon 
dactylon possess significant antidiarrheal activity due to 
their inhibitory effect on gastrointestinal propulsion 
and fluid secretion. This study has validated the use 
of  Cynodon dactylon for the treatment of  diarrhea in 
traditional medicine.
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