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Abstract 

  

This research was initiated owing to the intense demand in the small ruminant sector of 

Indian livestock economy for efficacious, rational, cost-effective, culturally acceptable 

solutions for better animal health and productivity. Over the last five decades there is 

increasing criticism of synthetic anthelmintics owing to adverse effects such as antibiotic 

resistance, pollution and residues in animal products. Simultaneously, there have been 

efforts to rejuvenate plant-based anthelmintics. This knowledge practiced by sheep-rearing 

communities and traditional folk healers in various parts of the world is  part of a body of 

knowledge referred to as Ethnoveterinary Medicine.  

 

Parts of plants which were used in this study are seeds of pumpkin (Cucurbita maxima) and 

papaya (Carica papaya), stem bark and fruit peel of pomogranate (Punica granatum), leaves 

of aloe (Aloe vera), aaduthinnaplai (Aristolochia bracteolata) and neem (Azadirachta 

indica) and roots of easwaramooli (Aristolochia indica). These plants were chosen on the basis 

of information on efficacy quoted by various EVM databases and from interacting with 

traditional healers of Tamilnadu possessing knowledge of EVMs. Haemonchus contortus was 

chosen as the target parasite (helminth) for the in vitro study and inhibition of larval 

motility was chosen as the main criterion to assess the efficacy of the plant based 

anthelmintics. Aqueous cold extraction process was used for all samples. Fecal samples of 

sheep were collected from Perambur Slaughter House, Chennai, Tamilnadu and cultured 

for the recovery of Haemonchus L-3 larvae. Plant extracts of three different concentrations 

(1%, 5%, and 10%) were prepared to determine the optimum concentration of these 

anthelmintics. Time dependent studies were carried out by incubating larvae for different 

durations (24, 48, 72 hours). Quantification of larval motility was carried out using 

electronic micromotility meter (EMM). The mean value of percentage of inhibition of larval 

motility was statistically analyzed using 2-way ANOVA (time dependent and concentration 

dependent). This study showed that amongst all the Ethno Veterinary Anthelmintics 

(EVAs) selected for study, Azadarichta indica (Neem) leaves possess maximum mean value 

of inhibition of the larval motility (95.94%) observed in 10% concentration after 72 h of 

exposure while Cucurbita maxima (Pumpkin) seeds possess second highest 92 % mean 
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inhibition of larval motility. Based on the results of in vitro studies, two most efficacious 

plants (neem and pumpkin) were selected for further validation through in vivo and 

preliminary phytochemical studies. 

 

In vivo trials in field conditions were conducted to study the effects of neem leaves 

(Azadirachta indica) and pumpkin seeds (Cucurbita maxima) against gastrointestinal 

nematodes in sheep. Twenty four sheep naturally infected with haemonchosis were 

selected and divided into four groups of 6 animals each. Group I and Group II were treated 

with aqueous extract of neem leaves and pumpkin seed respectively as per dose suggested 

by traditional healers. Group III served as infected untreated control (negative control), 

whereas, Group IV was uninfected control (positive control). The effects of these 

ethnoveterinary plants on egg per gram (EPG), hematological parameters (TEC, Hb, PCV 

and TLC), biochemical parameters (total serum protein) and clinical parameter (body 

weight) were also assessed.  

  

Fecal samples, body weight, hematological and biochemical parameters were examined 

before treatment and after treatment on 7th, 14th, 21st, and 28th day. Reduction of EPG count 

was found following administration of aqueous extracts of neem leaves (75.30-80.95%) and 

aqueous extract of pumpkin seed (45.51-67.23%) in sheep. The EPG count of the infected 

untreated control (negative control) was higher (18.13-48.72%) up to the last day of 

experimental period. The  mean EPG, Hb level, TEC Count,  PCV %, TLC, neutrophil %, 

lymphocytes % on different days of post treatment observation are not significant (P>0.05) 

among Groups I-IV. Further, comparison between groups revealed highly significant 

differences (P<0.01) in the above hematological parameters. The eosinophils %, total serum 

protein and body weight of sheep on different days of post treatment observation were 

highly significant (P<0.01) among Groups I-IV. Further, comparison between groups 

revealed significant differences (P<0.05) in the above parameters. The in vivo studies showed 

that aqueous extracts of neem leaves and pumpkin seed had excellent  anthelmintic efficacy 

against H contortus in naturally infected sheep. 

  

Qualitative phytochemical screenings of aqueous extracts of selected ethnoveterinary plants 

were carried out.  Qualitative analysis carried out on each plant showed the presence of 
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phytochemical constituents. Glycosides and saponins were present in all the plants tested 

while flavanoids and amino acids were totally absent in all the plants tested. Tannins, 

phenols, triterpenes were present in all the plants except pumpkin seed and aloe leaves. 

Coumarin, alkaloid, furanoid were found to be present in neem leaves only and were 

absent in the rest of the plants. TLC of aqueous extract of neem leaves and pumpkin seeds 

were carried out.  

  

To summarise, a wide diversity of medicinal plants are available in various biodiverse 

regions of India and some of these medicinal plants possess narrow or broad spectrum 

anthelmintic properties. There is an urgent need to develop plant-based anthelmintics for 

controlling GI nematodes of small ruminants, since conventional anthelmintics have 

become less effective in the face of rapidly developing resistance by the parasites. The 

animal health care establishment has hitherto begun to acknowledge the need to turn to 

plant based natural products which have since long been used by communities to deal with 

helminth infestation. All the eight traditionally practiced Ethno Veterinary Anthelmintics 

(EVAs) which were investigated for their efficacy through in vitro, in vivo studies and 

preliminary phytochemical studies exhibited efficacious anthelmintic activity against the 

larvae of H contortus, thus justifying their traditional use by livestock raisers, farmers and 

healers to treat parasitic infections in their livestock.  Of these, Azadarichta indica (neem) 

leaves and Cucurbita maxima (pumpkin) seeds were found to be most efficacious. In depth 

field trials of these EVAs along with best farm management practices can play a big role 

in parasite control strategies and in enhancing productivity of livestock farming. Revival of 

traditional ethnoveterinary medicine will ensure that livestock agriculture practiced by 

livestock keepers, small farmers and landless peasants becomes more remunerative and 

sustainable resulting in greater wealth creation and ecological sustainability at the 

grassroots.  
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