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ABSTRACT  

 

Aqueous, ethanolic, Benzene extracts from different developmental growth stages of pod and stem bark of C. fistula were investigated for their 

anthelmintic activity against the earthworm Pheretima posthuma. Different concentrations of extracts were used to determine the anthelmintic 

activity, which involves time of paralysis and time of death of the worm. Ethanolic young bark and aqueous old bark extracts showed very good 

anthelmintic activity with respect to paralysis and death time, as compared to control and standard Albendazole (2mg ml-1 ) and Piperazine Citrate 

(1.5 mg ml-1 ). Hence, extracts of bark and pod might be applied against the chronic infection caused by parasitic worms. 
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INTRODUCTION 

 

Cassia fistula (family- Caesalpinaceae) grows wild as well as a 
roadside tree in India.The stem bark of C. fistula is laxative, 
antitubercular, anthelmintic, emetic, febrifuge, diuretic, 
constipation, fever, diabetic and used against cardiac problem1. 
This plant is widely used by tribal people to treat various 
ailment including ringworm and other fungal skin infections2. 
Bark of C. fistula contains tannins, flavonoids, glycosides, 
phenolic compounds, carbohydrates, steroids and triterpenoids3. 

Stem bark of C. fistula is potential source of lupeol, ß-sitosterol 
and hexacosanol4. Two new furanoflavones A and B with 3,4’- 
dimethoxy-5-hydroxy-7,8 (2”-(2 hydroxyethyl)furan)-
flavones,3,4’-dimethoxy-5-hydroxy-7,8-(2”-ethyl furan) 
flavone,furano-(2”,3”:7,6)-4’-hydroxyflavanone, pachycarin D, 
5-hydroxy-2”-isopropenyl 3 methoxyfurano-(2”,3”:7,8)-flavone 
and 5 hydroxy-2”-(1-hydroxy-1methylethyl)-3methoxy-furano 
(2”,3”: 7,8)- flavone was identified in 70% aqueous acetone 
extract of stem of C. fistula5  

 
Chronic infection caused by parasitic helminthes (Worms) 
children often becomes infected with one or more species. In 
some cases these infection results mainly in discomforts and 
does not cause substantial ill health, but others such as 
schistomiasis and hookworm disease, can produce very serious 
morbidity 6, 7. The helminthes parasites mainly subsist in human 
body in intestinal tract8. Worm infestations are more common in 

the developing countries, it is seen in people with porhygiene. 
Anthelmintics has two properties either vermicidal which kill 
the worm or vermifuse which promotes expulsion of worms9, 10. 
A person may infect with a worm either eating contaminated 
food, or drinking contaminated water11. Many pharmaceuticals 
are extremely toxic, if taken in improper dosages they can be 
dangerous to humans as well as lethal to parasites12. Hence, it 
was thought worths while to evaluate anthelmintic activity of 

different extract of pod and bark of Cassia fistula at different 
developmental growth stages.  

 

MATERIAL AND METHOD 

 
The pod and stem bark were selected at different developmental 
growth stages from Akluj and nearby locality, Maharashtra, 
India. The samples were washed in tap water, blotted to dryness, 
cut in to small pieces, oven dried at 600C, finely powdered and 
stored in air tight containers. Oven dried 10g of powdered 

samples of pod and stem bark were weighed accurately and 
soaked in 100 ml of different solvents i.e. distilled water, 
ethanol, benzene for 72 hours on shaker then filtered through 
whatman No. 1 filter paper and filtrate was condensed on water 
bath. Aqueous, ethanolic and Benzene extracts 20mg/ml were 
prepared using weighted residue in DMF (5% Di Methyl 
Formamide in normal saline) and then volume was made to 10 
ml with normal saline solution. This gives concentration of the 
extracts as 20 mg/ml. Indian adult earthworms (Pheretima 

posthuma) were collected from Agricultural College, Kolhapur 
and washed with normal saline water to remove all fecal matter. 
The earthworms of 3-7±1 cm in length and 0.1-0.3 cm in width 
were used for evaluation of anthelmintic activity 13, 14. The 
anthelmintic activity was evaluated on adult Indian earthworms, 
Pheretima posthuma according to the method of Ghosh et al., 
(2005)15. Eighteen groups of approximately equal sized (3-7cm) 
Indian earthworms consisting six earthworms in each group 

were selected. All selected worms were washed thoroughly first 
with running water and then with normal saline and released six 
worms in to 10 ml of desired formulation in each Petri dish at 
room temperature. The extracts of different developmental 
stages of pod and stem bark of C. fistula plant were screened for 
the activity at 20mg/ml concentration using 5% DMF in normal 
saline as control while Albendazole (2 mg/ml) and Piperazine 
Citrate (1.5 mg/ml) were used as standard drugs. Extracts 

showing promising activity were further screened for minimum 
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effective concentration. Results were compared with control and 
standard. The time taken to complete paralysis (stoppage of 
movement by pin test) and death (fading of color or no 

movement in hot water at 500C) were recorded.  
 
RESULTS AND DISCUSSION 

 

The mean paralysis and mean lethal time for each group is 
reported in Table No.1. The ethanolic extract of young bark and 
aqueous extract of old bark have shown very good anthelmintic 
activity with respect to paralysis and death time as compared to 

control and standards. The aqueous extract of one month pod, 
aqueous extract of young bark and benzene extract of one month 
pod have shown good anthelmintic activity while benzene 
extract of 4 month pod, benzene extract of young bark, ethanolic 
extract of one month pod, ethanolic extract of 4 month pod and 
ethanolic extract of old bark have exhibited very weak activity. 
Other extracts tested such as aqueous extract of 4 month pod, 
aqueous extract of pulp, benzene extract of pulp, benzene extract 

of old bark and ethanolic extract of pulp have shown no 
anthelmintic activity even after 2h of treatment. Anthelmintic 
activity in ethyl acetate extract of Cassia tora leaves is the most 
potent one and requires less time to the paralysis and death of 
the worm as compared to the methanolic extract. Both extracts 
showed a concentration dependant anthelmintic property16 

 
Paralysis and death time of worms in a less as compared to 
Piperazine Citrate at higher concentration of 100 mg/ml in 

alcoholic seed extract of Cassia tora17. Cassia tora had strong 

anthelmintic activity than Zingiber officinale and showed dose 
dependent anthelmintic activity18. Anthelmintic activity in 
petroleum ether, methanol and chloroform extract of Cassia 

auriculata leaves showed dose dependent anthelmintic 
activity19. Methanolic extract Luffa cylindrica leaves, was more 
effective anthelmintic activity than other extract20. Anthelmintic 
activity in methanolic extracts of cassia occidentalis 
(EC=4.23mg/ml) was more effective than Guiera Senegalensis 
(EC=0.11mg/ml) against the larvae of H. contortus and both 
extracts inhibited hatching of eggs and larval development of 
Haemonchus contortusin a concentration-dependent manner 21. 

Methanolic extract of seed and pulp of Cassia fistula showed 
dose-dependent anthelmintic activity. Pulp showed more 
dependent activity at all concentration. In this co-relation 
coefficient between paralysis and death of Pheretima postuma 
by seeds and pulp were 0.9986 and 0.997622. Methanolic pod 
extract of C. fistula showed dose dependent significant 
anthelmintic activity comparing with standard drug Albendazole 
and control distilled water and the effect of anthelmintic activity 

was directly proportional to the concentration of pod extract and 
paralysis and death time decreases as per increasing dose 
concentration23.In the present study most promising anthelmintic 
activity was observed in case of ethanolic extract of young bark 
(19.32 ± 0.65, 26.44 ± 0.78) followed by aqueous extract of old 
bark (29.18 ± 0.55,39.22 ± 0.63) and was also found significant 
(p<0.01) compared to control and the standard Albendazole and 
Piperazine Citrate. Other extracts tested showed weak or no 
anthelmintic activity. 

 
 

Table 1: Anthelmintic activity of different extracts of Cassia fistula. 

 
Treatment Standard Aqueous Benzene Ethanolic 

Time taken  for paralysis and time taken for death in min. 

 paralysis Death Paralysis Death Paralysis Death Paralysis Death 

Control   - - - - - - 

Piperazine citrate 

1.5mg/ml 

20.50 ± 

0.35 

54.25  ± 

0.38 

- - - - - - 

Albedazole 

2.0mg/ml 

19.28 ± 

0.70 

31.42  ± 

0.72 

- - - - - - 

1Mon.pod - - 40.34 ± 

0.25 

48.16 ± 

0.39 

58.20 ± 

0.31 

66. 58 ± 

0.73 

100. 31 ± 

0.46 

139.11 ± 

0.23 

4 Mon.pod - - _ _ 74.26 ± 

0.65 

79.09 ± 

0.39 

109.57 ± 

0.62 

119.17 ± 

0.18 

Pod pulp - - _ _ _ _ - - 

Young bark - - 57.03 ± 

0.18 

63.52 ± 

0.35 

88. 05 ± 

0.22 

131.28 ± 

0.53 

19.32 ± 

0.65** 

26.44 ± 

0.78** 

old bark - - 29.18 ± 

0.55** 

39.22 ± 

0.63** 

_ _ 71.12 ± 

0.37 

79.37 ± 

0.39 

* Average of six determinations ± SEM, -- No results even after 2h. 

** Significant at p<0.01 compare to control and standard. 

 

CONCLUSION 

  
It can be concluded from the result that the ethanolic young bark 
and aqueous old bark have shown very good anthelmintic 
activity with respect to paralysis and death time as compared to 
control and standards used at tested concentrations. Thus the 
extracts of bark and pods might be applied against the chronic 

infection caused by parasitic worm. 
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