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ABSTRACT 
 
Methanol extracts of some commonly used plant materials of ethnoveterinary importance in Pakistan were screened for their in vitro 
anthelmintic activity. Results revealed that Zingiber officinale killed all the test worms (Haemonchus contortus) within two hours post 
exposure being 100% effective. Allium sativum and Cucurbita mexicana extracts were equally effective at 2 and 4 h post exposure; by 6 h 
post exposure, however, the earlier was 100% effective; whereas, C. mexicana could not kill all the worms and was 83.4% effective. Ficus 
religiosa was 100% effective by 4 h post exposure, and was as good as A. sativum and Z. officinale by 6 h post exposure. Majority of the 
worms exposed to control (normal saline) remained alive till 4 h post exposure, and thereafter, 50% of them died by 6 h post exposure. It was 
concluded that all the studied plants had some anthelmintic activity, therefore, in vivo trials may be conducted for further evidence for their 
use in animals on scientific basis.  
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INTRODUCTION 
 
 Development of anthelmintic resistance in helminths 
reported in a number of countries (Jackson, 1993; Sanyal, 
1996; Rolfe, 1997; van Wyk et al., 1997; Waller, 1997) 
gives a clear indication that control programs based 
exclusively on their use are not sustainable. The 
development of integrated programs to control helminths is 
vital, but such control programs require viable alternatives 
to the use of anthelmintics (Waller, 1999). Medicinal plants 
have served through ages, as a constant source of 
medicaments for the exposure of a variety of diseases. The 
history of herbal medicine is almost as old as human 
civilization. The plants are known to provide a rich source 
of botanical anthelmintics, antibacterials and insecticides 
(Satyavati et al., 1976; Lewis & Elvin-Lewis, 1977). A 
number of medicinal plants have been used to treat parasitic 
infections in man and animals (Nadkarni, 1954; Chopra et 
al., 1956, 1958; Said, 1969; Akhtar, 2000). The present 
study was conducted to evaluate the in vitro anthelmintic 
activity of some palnt materials commonly used in 
ethnoveterinary medicine in Pakistan. 
 
MATERIALS AND METHODS 
 
Preparation of extracts.  Each material (Table I) was 
thoroughly cleaned with water and dried under shade for 
five to seven days until it became grindable. The dried 
materials were ground with the help of electric grinder and 
separately preserved for further use. About 200 g of each 
plant material was used for extraction. Each plant material 
was boiled for 24 h in 500 mL  methanol  in  Soxhlet’s 
 

Table I. Plant materials evaluated for their anthelmintic 
activity 
 
Botanical name  Family Parts 

used 
Common  
Names 

Allium sativum 
(a bulbous herb) 

Liliaceae Bulb Garlick, Lehsan,  
Lassan, Lasun,  
Lashan  

Zingiber officinale 
(a rhizomatous 
herb) 

Zingiberaceae Rhizomes Ginger, Adrak,  
Sonth (dried), 
Ada 

Curcurbita 
mexicana 
( a trailing herb) 

Cucurbitaceae Whole  
fruit 

Kuddu 

Ficus religiosa 
(a large tree) 

Urticaceae Bark Pippal, Pipla, 
Pipur,  
Ashatwa, Aswat,  
Asvatha 

 
apparatus. The extracts thus obtained were placed in small 
test tubes separately and stored in a refrigerator for further 
use. 
Evaluation of in vitro anthelmintic activity. In vitro 
anthelmintic activity of the plant materials was evaluated by 
exposing the adult Haemonchus contortus to undiluted 
extracts of plants. For each extract, five petridishes were 
used i.e. four for extract to be tested and one for normal 
saline as control. Adult motile H. contortus were collected 
from the gastrointestinal tract of sheep slaughtered at 
Faisalabad slaughterhouse and immediately transferred to 
the petridishes containing plant extracts and normal saline. 
Observations were made on the motility/survival of worms 
at 0, 2, 4 and 6 h post-exposure (PE).  
 The number of worms dead at 6 h PE to various plant 
extracts was compared statistically with those exposed to 
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control group by z-test using Microsoft Excel 2000 
program. 
 
RESULTS AND DISCUSSION 
 
 It is evident from Table II that Zingiber officinale 
killed all the worms within two hours PE being 100% 
effective. Allium sativum and Cucurbita mexicana extracts 
were equally effective at 2 and 4 h PE; however, by 6 h PE, 
the earlier was 100% effective; whereas, C. mexicana could 
not kill all the worms and was found 83.4% effective, which 
was not different (P < 0.05) from control. Ficus religiosa 
was 100% effective by 4 h PE, and was as good as A. 
sativum and Z. officinale by 6 h PE. Majority of the worms 
exposed to control (normal saline) remained alive till 4 h 
PE; therefater, three out of six worms were found dead. The 
justification as to why the aforesaid plant materials exerted 
lethal effect on H. contortus is not known by now. 
However, following information on the use, chemical 
composition and available evidence suggest detailed studies 
to generate more precise knowledge about these materials. 
Allium sativum. Garlic is mentioned in the Bible and the 
Talmud. Its historical or traditional use (may or may not 
be supported by scientific studies) has been mentioned by 
Hippocrates, Galen, Pliny the Elder, and Dioscorides for 
many conditions, including parasites, respiratory 
problems, poor digestion, and low energy. Its use in China 
was first mentioned in A.D. 510. Louis Pasteur confirmed 
the antibacterial action of garlic in 1858. It is mildly 
antihypertensive (Silagy & Neil, 1994) and has 
antioxidant activity (Kleijnen, 1989). Garlic has 
antibacterial, antiviral, and anti-fungal activity (Hughes & 
Lawson, 1991). The fresh bulbs are also cooked and eaten 
to treat asthma, colds, coughs, and to control worms. The 
alcoholic extract of bulb of A. sativum has also shown 
moderate in vitro anthelmintic activity against human 
Ascaris lumbricoldes (Kalesaraj, 1975). A. sativum has 

been reported to be effective in the exposure of dysentery 
and also act as vermifuge (Nadkarni, 1976; Schavenberg 
& Paris, 1977). Oil of A. sativum has also been reported to 
possess anthelmintic activity (Steenis-Kruseman, 1953; 
Hoppe, 1975; Nadkarni, 1976; Perry, 1980; Kirtikar & 
Basu, 1981) and discards all injurious parasites in the 
intestine (Nadkarni, 1976). Garlic is the best known source 
of selenium. The sulfur compound allicin, produced by 
crushing or chewing fresh garlic, in turn produces other 
sulfur compounds: ajoene, allyl sulfides, and vinyldithiins 
(Koch & Lawson, 1996).  
 Zingiber officinale. Ginger is a perennial plant and is 
considered to be the universal medicine in Ayurveda. 
Traditional Chinese medicine has recommended ginger 
for over 2,500 years. It is used for abdominal bloating, 
coughing, vomiting, diarrhea and rheumatism. Classified 
as an aromatic bitter, it stimulates digestion. It also keeps 
the intestinal muscles toned (Bradley, 1992).  
 The anthelmintic activity of alcoholic extracts of 
rhizomes of Z. officinale against human Ascaris 
lumbricoldes is appreciable (Kalesaraj, 1974; 1975). Goto et 
al. (1990) reported lethal effect of Z. officinale on Anisakis 
larvae in vitro. The antifilarial effect of Z. officinale against 
Dirofilaria immitis has been reported by Datta and Sukul 
(1987). Adeewunmi et al. (1990) have reported 
molluscicidal and antischistosomal activities of Z. officinale.  
The dried rhizome of ginger contains approximately 1–4% 
volatile oils. These are the medically active constituents of 
ginger, and they are also responsible for ginger’s 
characteristic odor and taste. The aromatic principles 
include zingiberene and bisabolene, while the pungent 
principles are known as gingerols and shogaols (Tyler, 
1994). There is speculation that the mechanism of action of 
ginger may be both central and peripheral i.e. 
anticholinergic and antihistaminic (Quian & Liu, 1992).  
Cucurbita mexicana. The aqueous, etheral and alcoholic 
extracts of C. mexicana seeds have exhibited good 

 
Table II. Effect of methanol extracts of different plants on the motility/survival of Haemonchus contortus 
 
Botanical name of plant 
(Common name) 

Time post exposure (hours) Efficacy (at 6 hours 
post exposure) 

0 2 4 6 
Allium sativum (Garlick) Alive=6 

Dead=0 
Alive=4 
Dead=2 

Alive=2 
Dead=4 

Alive=0 
Dead=6 

100%* 

Zingiber officinale (Ginger) Alive=6 
Dead=0 

Alive=0 
Dead=6 

Alive=0 
Dead=6 

Alive=0 
Dead=6 

100%* 

Cucurbita mexicana (Kaddu) Alive=6 
Dead=0 

Alive=4 
Dead=2 

Alive=2 
Dead=4 

Alive=1 
Dead=5 

83.4% NS 

Ficus religiosa (Pipal) Alive=6 
Dead=0 

Alive=6 
Dead=0 

Alive=0 
Dead=6 

Alive=0 
Dead=6 

100%* 

Normal saline (control) Alive=6 
Dead=0 

Alive=6 
Dead=0 

Alive=4 
Dead=2 

Alive=3 
Dead=3 

50% 

* indicates significant (P < 0.05) difference compared with control independently; NS = Non-significant 
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anthelmintic activity against Moniezia expansa, 
Fasciolopsis buski, Ascaris lumbricoides and 
Hymenolepis diminuta. The order of decreasing potency 
of the extracts in vitro was aqueous, alcoholic and etheral 
in decreasing order (Shrivastava & Singh, 1967). Sharma 
et al. (1971) have reported significant in vitro effect of 
extracts of Cucurbita pepo on the motility of mature H. 
contortus of goat origin.  
Ficus relegiosa. Like A. sativum and Z. officnale, F. 
relegiosa bark methanolic extract was also 100% lethal 
for H. contortus worms.  Kaushik et al. (1981) evaluated 
stem and bark extracts of F. relegiosa, which proved 
lethal to Ascaridia galli in vitro. The latex of some 
species of Ficus (Moraceae) i.e. Ficus inspida, F. carica 
was also reported to have anthelmintic activity against 
Syphacia obvelata, Aspiculuris tetraptera and 
Vampirolepis nana (de Amorin, 1999). Pharmacological 
studies on Ficus glabrata latex with live Ascaris 
demonstrated a lethal effect at concentrations down to 
0.05% latex in physiological saline solution (Hansson et 
al., 1986). It has been accepted that anthelmintic activity 
is due to a proteolytic fraction called ficin. It is evident 
from above that methanolic extracts of F. relegiosa 
possibly exerted anthelmintic effect because of ficin.  
 
CONCLUSION 
 
 It is concluded based on the findings of the present 
study that Allium sativum, Zingiber officinale, Cucurbita 
mexicana and Ficus relegiosa all possess varying degree of 
anthelmintic activity. However, dose and the form in which 
they be used require standardization. Moreover, 
phytochemical studies are also needed to lay down 
recommendation on scientific grounds.      
 
REFERENCES 
 
Adeewunmi, C.O., B.O. Oguntimein and P. Furu, 1990. Molluscicidal and 

antischistosomal activities of Zingiber officinale. Planta Med., 56: 
374–6. 

Akhtar, M.S., Z. Iqbal, M.N. Khan and M. Lateef, 2000. Anthelmintic 
activity of medicinal plants with particular reference to their use in 
animals in Indo–Pakistan subcontinent. Small Rumin. Res., 38: 99–
107. 

Bradley, P.R., (Ed.,) 1992. British Herbal Compendium, Vol 1, pp: 112–4. 
British Herbal Medicine Association, Bournemouth, Dorset, UK.  

Chopra, R.N., I.C. Chopra, K.L. Handa and L.D. Kapur, 1958. Chopra’s 
Indigenous Drugs of India, p. 303. U.N. Dhur & Sons (P) Ltd., 
Calcutta, India. 

Chopra, R.N., S.L. Nayyar and I.C. Chopra, 1956. Glossary of Indian 
Medicinal Plants, 160 pp. Council of Scientific and Industrial 
Research, New Delhi. 

Datta, A. and N.C. Sukul, 1987. Antifilarial effect of Zingiber officinale on 
Dirofilaria immitis. J. Helminthol., 61: 268–70. 

de Amorin A., H.R. Borba, J.P. Carauta, D. Lopes and M.A. Kaplan, 1999. 
Anthelmintic activity of the latex of Ficus species. J. 
Ethnopharmacol., 64: 255–8. 

Goto, C., S. Kasuya, K. Koga, H. Ohtomo and N. Kagei, 1990. Lethal 
efficacy of extract from Zingiber officinale (traditional Chinese 
medicine) or [6]-shogaol and [6]-gingerol in Anisakis larvae in vitro. 
Parasitol. Res., 76: 653–56. 

Hansson, A., G. Veliz, C. Naquira, M. Amren, M. Arroyo and G. Arevalo, 
1986. Preclinical and clinical studies with latex from Ficus glabrata 
HBK, a traditional intestinal anthelminthic in the Amazonian area. J. 
Ethnopharmacol., 17: 105–38. 

Hoppe, H.A., 1975. Drogenkunde, Vol. I, Angiosperms, 8th Ed., Walter De 
Gruyter, Berlin. 

Hughes, B.G. and L.D. Lawson, 1991. Antimicrobial effects of Allium 
sativum L. (garlic), Allium ampeloprasum L. (elephant garlic) and 
Allium cepa L. (onion), garlic compounds and commercial garlic 
supplement products. Phytother. Res., 5: 154–8. 

Jackson, F., 1993. Anthelmintic resistance — the state of play. British Vet. 
J., 149: 123–38. 

Kalesaraj, R., 1974. Screening of some indigenous plants for anthelmintic 
action against human Ascaris lumbricoides. Indian J. Physiol. 
Pharmacol., 18: 129–31. 

Kalesaraj, R., 1975. Screening of some indigenous plants for anthelmintic 
action against human Ascaris lumbricoides. Part II. Indian J. Physiol. 
Pharmacol., 19: 47–9. 

Kaushik, R.K., J.C. Katiyar and A.B. Sen, 1981. A new in vitro screening 
technique for anthelmintic activity using Ascaridia galli as a test 
parasite. Indian J. Anim. Sci., 51: 869–72. 

Kirtikar, K.R. and B.D. Basu, 1981. Indian medicinal Plants, Part II, Indian 
Press. 

Kleijnen, J., P. Knipschild and G. Ter Riet, 1989. Garlic, onion and 
cardiovascular risk factors: A review of the evidence from human 
experiments with emphasis on commercially available preparations. 
British J. Clin. Pharmacol., 28: 535–44. 

Koch, H.P. and L.D. Lawson, (Eds.), 1996. Garlic: The Science and 
Therapeutic Application of Allium sativaum L and Related Species, 
2nd Ed., pp: 62–4. Williams and Wilkins, Baltimore.  

Lewis, W.H. and M.P.H. Elvin- Lewis, 1977. Medicinal Botany Plants 
Affecting Man’s Health. John Wiley and Sons, New York. 

Nadkarni, A.K., 1954. Indian Materia Medica, 3rd Ed. Popular Prakashan, 
Bombay, India. 

Nadkarni, K.M., 1976. Indian Materia Medica, Vol. I & II. Popular 
Prakashan Private Limited, Bombay, India. 

Perry, L.M., 1980. Medicinal Plants of East and Southeast Asia. M.I.T. 
Press, London. 

Quian, D.S. and Z.S. Liu, 1992. Pharmacologic studies of antimotion 
sickness actions of ginger [Chinese]. Chung Kuo Chung His Chieh 
Ho Tsa Chih, 12: 95–98.  

Rolfe, P.F., 1997. Anthelmintic resistance in Australia, its development and 
management. Proc. 4th Intl. Cong. Sheep Vet., Armidale, Australia, 
February 1997, pp: 51–8. 

Said, M., 1969. Hamdard Pharmacopea of Eastern Medicine. Hamdard 
National Foundation, Karachi, Pakistan. 

Sanyal, P.K., 1996. Gastrointestinal parasites and small ruminant production 
in India. In: LeJambre, L.F. and M.R. Knox (Eds), Sustainable 
Parasite Control in Small Ruminants. Proc. Workshop Bogor, 
Indonesia, 22–25 April 1996, ACIAR Proceedings No. 74, 109–112.  

Satyavati, G.V., M.K. Raina and M. Sharma, 1976. Medicinal Plants of 
India. Vol. I, pp: 201–06. Indian Council of Medical Research, New 
Delhi.  

Schavenberg, P. and F. Paris, 1977. Guide to Medicinal Plants. Lutterworth 
Press, London. 

Sharma, L.D., H.S. Bhaga and P.S. Srivastava, 1971. In vitro anthelmintic 
screening of indigenous medicinal plants against Haemonchus 
contortus (Rudolphi, 1803) Cobbold, 1898 of sheep and goats. 
Indian J. Anim. Res., 5: 33–8. 

 



ANTHELMINTIC ACTIVITY OF SOME PLANT MATERIALS / Int. J. Agri. Biol., Vol. 3, No. 4, 2001 

 

 

457

Shrivastava, M.C. and S.W. Singh, 1967. Anthelmintic activity of 
Cucurbita maxima seeds. Indian J. Med. Res., 55: 629–32, 746–8. 

Silagy, C. and A. Neil, 1994. A meta-analysis of the effect of garlic on 
blood pressure. J. Hyperten., 12: 463–8. 

Steenis-Kruseman, M.J.V., 1953. Select Indonesian Medicinal Plants. 
Organiz. Sci. Res. Indonesia Bull. 18, 31.    

Tyler, V.E., 1994. Herbs of Choice: The Therapeutic Use of 
Phytomedicinals, pp: 39–42. Pharmaceutical Products Press, 
Binghamton, NY.   

van Wyk, J.A., F.S. Malan and J.L. Randles, 1997. How long before 
resistance makes it impossible to control some field strains of 
Haemonchus contortus in South Africa with any of the modern 
anthelmintics? Vet. Parasitol., 70: 111–22. 

Waller, P.J., 1997. The global perspective of anthelmintic resistance in 
nematode parasites of sheep — excluding Australasia. Proc. 4th Intl. 
Cong. Sheep Vet., Armidale, Australia, February 1997, pp: 59–63. 

Waller, P.J., 1999. International approaches to the concept of integrated 
control of nematode parasites of livestock. Int. J. Parasitol., 29: 155–
64. 

 
 
 

(Received 12 July 2001; Accepted 13 August 2001) 


