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Abstract 

 Locally, Vernonia amygdalina has been recommended for treatment of a number of ailments including stomach 

ache, skin infections, diabetes, insomnia, toothache, pneumonia, stroke and diarrhea. Despite its traditional usage 

as an anti-diarrheal agent, there is limited documented information on its effectiveness for the treatment of 

diarrhea.  In this study, the anti-diarrheal activity of the ethanol extract of the stem bark of Vernonia amygdalina 

was evaluated in castor oil induced diarrheal rats. The anti-diarrheal effect of the extract at 100, 200 and 

400mg/kg body weight was evaluated in female rats using gastro intestinal transit, diarrheal and enteropooling 

induced by castor oil models. Loperamide and Atropine sulphate were used as standard drugs for diarrheal. In 

castor oil induced diarrheal model, the ethanol stem bark extract of Vernonia amygdalina  at 100, 200 and 

400mg/kg and the standard drug Loperamide (3mg/kg) significantly reduced the time of onset of diarrhea and 

the frequency of defecation (total number faecal output and weight of faeces). The extract (100, 200 and 

400mg/kg) also significantly reduced the intestinal transit time in charcoal meal and castor oil induced 

enteropooling when compared with Atropine sulphate (5mg/kg). The result showed that the ethanol extract of V. 

amygdalina stem bark have significant anti-diarrheal activity which support the traditional use of the plant for 

the treatment of diarrhea.  
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Introduction 

Diarrhea   is   defined as an increase in the number of stools, an increase  in the fluidity of stools and or presence 

of blood and mucus with increase neutrophil polymorphos in the stool (Mathan, 1998) It results from alteration 

in normal bowel movement and it is characterized by an increase in the water content, volume or frequency of 

stools (Guerrant et al., 2001). The major causative agents of diarrhea in humans are Shigella flexner, 

Staphylococcus aureus, Eschericha coli and Salmonella typhi (Toyin et al., 2012). Candida albicans has also 

been known to cause diarrhea in humans (Robert et al., 2001). Diarrhea is a major health problem worldwide 

especially in developing countries, it accounts for more than 5-8 millions deaths in infants and children under 5 

years of age, every year (Shoba and Thomas, 2001). Many Government  and International Organizations are 

trying to curb this disease but the rate of incidence is still high hence the need for  continuous efforts for both 

treatment and prevention. Medicinal plants are a promising source of anti-diarrheal drugs ,  WHO has 

encouraged studies for treatment and prevention of diarrheal diseases using traditional medical practices (Atta 

and Mouneir, 2004). It is therefore important to identify and evaluate available natural drugs as alternative to 

currently used anti-diarrheal drugs. A range of medicinal plants with anti-diarrheal properties are widely used by 

traditional healers. However, the effectiveness of many of these anti-diarrheal plants has not been scientifically 

evaluated hence a justification for this study. Vernonia amygdalina commonly called bitter leaf is the most 

widely cultivated species of the genus Vernonia which has about 1000 species of  shrub . It belongs to the family 

asteraceae. It is vegetatively cultivated by stem cutting  and popularly distributed in most of West Africa 

countries. It was named after an English botanist William Vernon. It is also referred to as iron weed and 

frequently found in gardens . The leaves are characteristically bitter, although the bitterness can be abated by 

boiling or soaking in several changes of clean water. The stem and root of the bark are used as chew-sticks in 

Nigeria. More importantly, the leaves are used to prepare the very popular bitter leaf soup in Nigeria and are also 

reportedly consumed by goats in some parts of Nigeria (Aregheore et al., 1998). V. amygdalina  is a medicinal 

plant used in folk medicine to manage several ailments (Allen, 1987). The roots, stem and leaves are used in 

ethnomedicine to treat fever, kidney problem and stomach discomfort among several other uses (Burkhill, 1985; 

Chall and Willcox, 2009). Both aqueous and alcoholic stem, root and leaf extracts are reported to be extensively 

used as purgative and antimalarial as well as in the treatment of skin infections such as eczema, ringworms by 

applying to the affected part. Pharmacological studies have shown that the leaf extract has both hypoglycemic 

and hypolipidemic properties in experimental animals and so can be used in the management of diabetes mellitus 

(Akah and Okafor,1992).  Inspite of the usefulness of various parts of the plant as a remedy against diseases and 

its nutritional relevance, literature have concentrated on the leaves whereas both root and stem barks have been 
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shown to be medically responsive. The root and stem barks are used in the management of diarrhea in folk 

medicine (Swee, 2010). However, the effectiveness of their anti-diarrheal activity has not been scientifically 

evaluated. Hence the study was undertaken to evaluate the ethanolic stem bark extract of V.amygdalina for its 

anti-diarrheal activity in castor oil induced diarrheal models.   

 

Materials and Methods 

Animals  

Healthy adult female albino rats (150-200g) were obtained from animal house of Physiology Department, 

LadokeAkintola University of Technology, Ogbomoso, Oyo State. The animals were housed in cages under 

standard conditions of temperature 

 (25 + 2OC), 12hr/12hr light/dark cycle and fed with standard pellet diet and water ad libitum. The 

animals were allowed to acclamatise for two weeks before the experiment. The animals were handled in 

accordance with the National Institute of Health (NIH) Guide for the care and use of Laboratory Animals 

(National Research Council, 1985) as also obtained in my institution. 

Drugs and Chemicals 

Castor oil, ethanol and activated charcoal were obtained from Sigma Aldrich Chemicals, Germany while 

Loperamide and Atropine sulphate used as standard anti-diarrheal  drugs were obtained from Richy Gold  

international Ltd, Nigeria, a product of  Laborate Pharmaceuticals, India . All reagents and chemical used were 

of pure analytical grade.   

Plant collection and Preparation of the Extract 

The stem bark of V. amygdalina were collected from a local farm in Aroje, Ogbomoso, Oyo State and were  

identified and authenticated at the  botanist unit of  the Department of Pure and Applied Biology, Ladoke 

Akintola University of Technology,  Ogbomoso. The plant material was air dried at room temperature for three 

weeks and pulverized into powdered form with the aid of a pulverizer. 1kg of the powdered material was 

macerated with 5.0 litres of ethanol in a round bottom flask for two weeks with constant shaking. The resultant 

mixture was filtered using Whatman (No 1) filter paper and the filtrate was concentrated using a rotary 

evaporator and dried on a water bath to obtain a semisolid mass (yield weight 52.50g)   which was stored in a  

desicator  until used.  

Preliminary Phytochemical Screening 

The ethanol extract was tested for the presence or absence of alkaloids, saponins, tannins, steroids, flavonoids   

and phenols based on   standardized methods (Trease, 1996).      

Castor oil   induced diarrheal 
The anti-diarrheal activity of the ethanol extract was evaluated according to the method described by Teke et al., 

(2007). Female albino rats (150-200g) were divided into five groups of six animals each. They were fasted for 

24hours prior to the test but allowed free access to water. Group 1 (control) was treated with 0.2ml of normal 

saline which served as control. Group 2 received standard drug (Loperamide, 3mg/kg). Groups 3, 4 and 5 

received different doses of the extract (100, 200 and 400mg/kg) respectively. All doses were administered orally. 

The animals were then housed singly in cages lined with transparent paper. One hour after pretreatment with the 

standard drug and the extract, the animals were challenged with 1ml of castor oil orally. Thereafter, they were 

observed carefully every hour for 4hours for the presence of diarrhea defined as watery (wet) stools.  

Study of small intestine transit 
This was done according to the method described by Mujumdar, (1998). Female rats (150-200g) were divided 

into five groups of six animals each. They were fasted for 24 hours prior to the test but were allowed free access 

to water. Group 1 (control) was orally administered with 0.2ml normal saline. Group 2 orally received atropine 

sulphate (5mg/kg). groups 3, 4 and orally received different doses of the extract (100, 200 and 400mg/kg). Thirty 

minutes after drug administration, 1ml of  charcoal meal (5% activated charcoal in 10% aqueous tragacanth) was 

administered to all the animals in the study and   thirty minutes later, all the rats were sacrificed and the abdomen 

opened. The small intestine was dissected out and the distance covered by the charcoal from the pylorus to the 

caecum was measured and expressed as a percentage of the distance travelled an indices of the small intestine 

transit.  

Castor oil induced enteropooling 
This was determined as described by Havagiray et al., (2004). Female rats 

(150-200g) were divided into five groups of six animals each and were fasted for 24 hours but allowed free 

access to water. Group 1 (control) was treated with 0.2ml normal saline. Group 2 was treated with the standard 

drug (Loperamide , 3mg/kg). Groups 3, 4 and 5 were treated with different doses of the extract (100, 200 and 

400mg/kg) respectively. All administered by oral route. Thirty minutes later, all the rats were challenged with 

1ml of castor oil orally. After thirty minutes, each rat was sacrificed and the small intestine was excised and the 

intestinal content was squeezed quantitatively into a measuring cylinder. The volume and mass of intestinal 

content were obtained and the inhibition of intestinal content was compiled.      
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Statistical analysis 

Results were expressed as mean ± SEM. The significance of difference between the control and treated groups 

were determined using one way analysis of variance (ANOVA) followed by student’s t-test and p < 0.05 were 

considered statistically significant (Kukami, 1999) 

 

Results 

Phytochemical Screening 

Phytochemical analysis of the extract was positive for the presence of alkaloids, flavonoids, saponins,  phenols, 

tannins, while steroid was not detected. 

Castor oil induced diarrheal 
 The ethanolic extract of stem bark of V. amygdalina was found to be effective in a dose dependent manner 

against castor oil induced diarrhea in experimental animals. Pretreatment of rats with ethanolic extract of V. 

amygdalina (100, 200 and 400kg/mg) dose dependently and significantly reduced the frequency of defeacation 

and the total number of wet faeces produced upon administration of castor oil when compared with the control 

and this result is similar to the effect of the standard anti-diarrheal drug, Loperamide (3mg/kg) (Table 2). The 

corresponding reduction in percentages of faecal matter at 100, 200 and 400mg/kg of the extract were 64.50%, 

74.20 and 88.70% respecvtively. Loperamide (3mg/kg), the standard anti-diarrheal drug inhibited the diarrhea by 

89.20%.                  

Gastro intestinal transit 

The extract of V. amygdalina significantly (P < 0.05) decreased the propulsion of charcoal meal in the rat’s 

gastro intestinal tract at oral doses of 100, 200 and 400mg/kg respectively compared with the control group 

receiving normal saline. The standard anti-diarrheal drug atropine sulphate (5mg/kg) produced a marked 

decrease in the propulsive movement and the intestinal length travelled by charcoal. The 100, 200 and 400mg/kg 

of the extract produced percentage intestinal transit of 28.60%, 33.40% and 47.20% respectively while atropine 

sulphate produced percentage intestinal transit of 65.70% (Table 3)      

Castor oil induced enteropooling 

Enteropooling is the accumulation of fluid and electrolyte in the intestinal loop. Castor oil caused accumulation 

of fluid and electrolyte in the intestinal loop. This was apparent in all the animals after administration of  castor 

oil but was inhibited by the ethanolic extract of V. amygdalina. The extract at 100, 200 and 400mg/kg showed 

significant (P < 0.05) reduction in the intestinal fluid accumulation of 26.80%, 42,90% and 60,10% respectively. 

The standard drug, Loperamide (5mg/kg) also significantly (P < 0.05) inhibited intestinal fluid accumulation by 

74.40% (Table 4)  

Table 1: Phytochemical constituents of the ethanolic stem bark extract of Vernonia amygdalina 

Constituent Observation 

Alkaloids + 

Saponins + 

                Tannins + 

Steroids - 

                Flavonoids + 

                Phenol + 

+ = present 

- = absent 

Table 2:  Effect of  ethanolic stem bark extract of V. amygdalina  on castor oil induced diarrhea 

 

       

         Groups  

 

     

        Dose (mg/kg) 

Mean weight of stools 

+ SE after  

4 hours 

 

% inhibition of 

defeacation 

 

I. 

II. 

III. 

IV. 

V. 

 

         Saline (0.2ml) 

      Loperamide (3mg/kg) 

VAEE (100mg/kg) 

VAEE (200mg/kg) 

VAEE (400mg/kg) 

 

      8.69 ± 0.36 

0.94 ± 0.65** 

3.06 ± 0.59** 

2.24 ± 0.74** 

0.98 ± 0.63** 

 

_ 

89.20 

64.50 

74.20 

88.70 

Values are expressed as mean ± SEM, n= 6, **P ˂ 0.05 when compared with control group, VAEE = Vernonia  

amygdalina ethanolic extract 
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Table 3: Effect of ethanolic stem bark  extract of V. amygdalina  on small intestinal transit of rats  

 

 

Groups 

 

   

Doses (mg/kg) 

  

Mean Distance travelled by  

charcoal  

 

% inhibition  

I. 

II. 

III. 

IV 

            V 

 Saline (0.2ml) 

Atropinesulphate (5mg/kg) 

VAEE (100mg/kg) 

VAEE (200mg/kg) 

VAEE (400mg/kg) 

75.40 ± 0.12 

25.84 ± 0.33** 

53.80 ± 0.92** 

50.25 ± 1.05** 

39.80 ± 1.24** 

    _ 

65.70 

28.60 

33.40 

47.20 

Values are expressed as mean ± SEM, n=6, **P < 0.05 when compared with control group, VAEE = Vernonia 

amygdalina ethanolic extract 

 

Table 4: Effect of ethanolic stem bark extract of V. amygdalina on castor oil induced enteropooling  

 

 

Groups 

 

  

Doses (mg/kg) 

 

Volume of 

intestinal content 

(ml) 

 

  

Weight of intestinal 

content (g)  

 

% inhibition in 

weight of 

intestinal 

content 

I. 

II 

III 

IV. 

V 

Saline (0.2ml) 

Loperamide (3mg/kg) 

VAEE (100mg/kg) 

VAEE (200mg/kg) 

VAEE (400mg/kg) 

3.50 ± 0.39 

1.20 ± 0.34** 

2.42 ± 0.53** 

1.86 ± 0.88** 

1.06 ± 1.40** 

6.09 ± 0.27 

1.56 ± 0.33** 

4.46 ± 0.45** 

3.48 ± 0.78** 

2.45 ± 1.09** 

_ 

74.40 

26.80 

42.90 

60.10 

Values are expressed as mean ± SEM, n = 6, **P < 0.05 when compared with control group, VAEE = Vernonia 

amygdalina ethanolic extract 

 

Discussion 
Diarrheal is a very common ailment and national problem in many tropical countries and the cause of 4-5 million 

deaths throughout the world annually (Synder and Merson, 1982 ; Abdullahi et al., 2001).  Diarrhea is usually 

considered as a result of altered motility and fluid accumulation within the intestinal tract which may be due to a 

disturbance in the transport of water and electrolyte in the intestine. Various medications are available for 

diarrhea such as loperamide, bismuth subsalicylate and racecadotril  But these drugs possess many side effects 

such as abdominal discomfort, dry mouth, nausea, constipation and headache. Apart from modern medical 

therapy, the use of herbal drugs in the treatment of diarrhea diseases is a common practice in many countries 

including Nigeria. A number of medicinal plants have been reported to be effective against diarrhea as they are 

used in traditional herbal practice. Indigenous plants used for this purpose are : Alchornea cordifolia (Agbor et 

al., 2004), Acacia nilotica , Bombax buonopenze , Vinca major , Carotheca semanoides  (Yakubu et al., 2012) 

and others. The present study was undertaken to substantiate out the scientific rationale behind the local use of 

stem bark of V. amygdalina in diarrhea. The anti-diarrheal activity of the ethanol extract of the stem bark of V. 

amygdalina was evaluated by employing castor oil induced diarrhea, gastro intestinal motility and castor oil 

induced enteropooling methods. Castor oil has been widely used in diarrhea studies because it is metabolized 

into ricinoleic acid in the gut which in turn irritates and causes inflammation in the intestinal mucosal resulting 

in the release of inflammatory mediators such as prostaglandins, histamine and so forth. The prostaglandins 

released promote vasodilation, smooth muscle mucus contraction and mucus secretion in the small intestines. 

Prostaglandins E are considered to be good diarrheogenic agents in experimental animals as well as in human 

beings. The inhibitors of prostaglandins biosynthesis are therefore considered to delay castor oil-induced 

diarrhea (Brijesh et al., 2009). The result of the present study showed that the ethanolic stem bark extract of V. 

amygdalina  at 100, 200 and 400mg/kg produced a statistically reduction in the severity and frequency of 

diarrhea produced by castor oil when compared with untreated  control and the anti-diarrheal effect of the plant 

extract was comparable to the standard drug loperamide which at present is one of the most efficacious and 

widely employed anti-diarrheal drug. Loperamide effectively antagonizes diarrheal activity induced by castor 

oil . In the evaluation of intestinal transit, atropine sulfate was used as standarddrug. Atropine is known to inhibit 

the intestinal transit propably due to its anticholinergic effect (Izzo et al., 1999). The etanolic stem bark extract 

of V. amygdalina  reduced intestinal propulsive movement in the charcoal meal treated model at 100, 200 and 

400mg/kg dose though this was not comparable with atropine sulphate.  Atropine sulphate is known to produce 

anticholinergic effect on the intestinal transit whereas  activated charcoal can prevent the absorption of drugs and 

other chemicals into the body by absorbing them on the surface of the charcoal particle (Venkatesan et al., 2005). 

Thus the suppression or reduction in the intestinal propulsive movement of the charcoal meal by all doses of the 

extract suggest among others that the extract was able to increase time for absorption of water and electrolyte 
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(Teke et al., 2007) which may indicate a reduction in the peristaltic activity and ultimate reduction in the gastro 

intestinal motility (Nwiniyi et al., 2004) . In the enteropooling study, the ethanol  stem bark extract of  V. 

amygdalina  significantly reduced the intestinal content of rats. The intra luminal fluid accumulation was 

significantly blocked by the extract . The accumulation of intestinal fluid may be a resultant clinical effect of 

bowel function disturbance, in which case, there is impaired intestinal absorption, excessive intestinal secretion 

of water and electrolytes and a rapid bowel transit (Gurgel et al., 2000 ; Mbagwe and Adeyemi, 2008). The 

reduction in the parameters of enteropooling  and consequent increase in the percentage inhibition of intestinal 

content of the animals suggested that the extract might have inhibited or reduced the massive secretion of water 

into the intestinal lumen. Castor oil caused induction of diarrhea by decreasing or inhibiting the activity of Na+ - 

K+ ATPase  in the small intestine and colon and   thus  affect  electrolyte transport by reducing active Na+ and K+ 

absorption.(Palombo, 2006). Elevation of nitric oxide concentration have also been implicated in pathogenesis of 

diarrhea. Therefore increase in the activity of  Na+ - K+ATPase as well as decrease in the concentration of nitric 

oxide in the small intestine by the extract treated animals may be one of the mechanism by which the extract 

exhibits its anti-diarrheal properties. Anti-diarrheal properties of medicinal plants were found to be due to the 

presence of tannins, flavonoids, saponins, alkaloids, sterols, reducing sugars and triterpenes (Inayathulla et al., 

2010). Phytochemical screening  of the plant extract in this study revealed the presence of alkaloids, saponins, 

tannins, flavonoids, thus these chemical constituents, may be responsible for the in vivo anti-diarrheal activity of 

V. amygdalina stem bark extract. Flavonoids have anti-diarrheal activity which have the ability to inhibit 

intestinal motility and hydroelectric secretions which are known to be altered in diarrhoeic conditions 

(Venkatesan et al., 2005). Tannins present in anti-diarrhoeal plants denature the protein tannates which make the 

intestinal mucosa more resistant to chemical alteration and hence reduce secretion (Mohammed et al., 2009). 

 

Conclusion 

In conclusion ,  from this study , V. amygdalina  stem bark extract possess significant anti-diarrheal activity 

which is mediated through inhibition of typical indices such as faecal parameters, gastro intestinal motility. 

Enteropooling and stimulation of Na+ - K+ ATPase activity and reduction in the nitric oxide concentration of the 

small intestine. Properties exhibited by the extract are suggestive of the possible bioactive constituents present in 

the extract which may   possess antioxidant properties and a possible correlation with the anti-diarrheal activity  

shown by V. amygdalina   , a property which could be exploited in drug design towards the treatment  and 

management  of diarrhea.  
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