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Abstract: In vivo anthelmintic activity of a herbal drug processed through spray-drying from Prosopis juliflora 

(Sw.) DC) and Entada leptostachya (Harms) against gastrointestinal nematodes of sheep is described and 

reported for the first time in this work. Maximum percent egg count reduction (%ECR) of 80.95% in egg per 

gram of faeces (EPG) on day 11 post-treatment (PT) was recorded in sheep treated with a dose of 250 mg/kg 

b.w. of the herbal drug mixture. This was followed by a reduction (P≤0.05) of the same dose treatment (59.80%) 

on day 8 PT. The positive control exhibited the highest egg count reduction (P˂0.01) with an EPG of 88.31% on 

day 14 PT (P≤0.05). It was found that the herbal drug had a comparable anthelmintic activity with the 

conventional anthelmintic drug, Nilzan (1.5% Levamisole HCl). Although the herbal drug had a far much 

higher concentration than 1.5% Levamisole HCl (5.0 mg/Kg b.w.), the difference in activity could be attributed 

to high purity of Levamisole. Phytochemical analysis of the herbal drug revealed the presence of alkaloids, 

steroids, phenolic compounds and tannins, flavonoids and saponins. It was concluded that the processed herbal 

drug mixture had appreciable anthelmintic activity and could therefore be used as an alternative dewormer in 

livestock. 
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I. Introduction 
Helminth control in domestic animals is widely based on the use of synthetics anthelmintics [1, 2]. 

However, the current efficacy of these drugs has been reduced because of development of resistant nematode 

strains [3, 4]. Furthermore, the high cost of these drugs, chemical residual concern in animal products and 

environmental pollution have awaken interest in medicinal plants as an alternative source of anthelmintic drugs 

[5].  

Animal diseases are a major constraint to livestock production in Kenya [6, 7]. Prevention and control 

of animal diseases therefore have been of critical concern in Kenya like in other African countries. Natural 

plant-derived products have been known for many decades to possess anthelmintic properties and yet generally 

these have been inadequately researched and none have been taken to the market stage. Cysteine proteinases 

found in fruits such as papaya (Carica papaya), figs (Ficus spp.) and pineapple (Ananas comosus) for example 

have been demonstrated to damage intestinal nematodes of rodents targeting the cuticle which at first blisters, 

and then is disrupted and weakened sufficiently to enable the internal hydrostatic pressure to rupture the body 

wall and result in the disintegration of the worms [8].  

Use of plant extracts has advantages that make them attractive for use in developing countries such as 

low cost, access to large amounts of raw material and easy integration into traditional cultural practice. 

However, scientific validation of these traditional treatments lacks [9]. Most studies that have investigated the 

anthelmintic potential of traditional medicinal plants focuses on crude extracts from a limited selection of plants, 

with only a summary analysis of the chemical constituents, and no further investigation of the active compounds 

[10]. Thus, there is a need for more systematic studies to identify and validate the use of plants as anthelmintics.  

Entada leptostachya is a climbing shrub or tree. It is widely distributed in arid and semi-arid areas of 

Mbeere, Embu, Kamba and Tharaka communities of Kenya. Its roots used together with the roots of Hamsonia 

abyssinica result into a mixture which is used as a treatment against tuberculosis and for relief from chest pains 

[11, 12]. Powder made from its roots extracts exhibit high activities of anthelmintic properties. In-vitro 

anthelmintic evaluation of methanolic extract of E. lepostachya was found to be effective against Haemonchus 

contortus adult worms [13]. 

Prosopis juliflora (Sw.) DC on the other hand is an evergreen tree with a large crown and an open 

canopy, growing to a height of 5-10 m. The plant is native to South America, Central America and the 
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Caribbean [14 - 16]. It is fast growing, nitrogen-fixing and tolerant to arid conditions and saline soils [17]. P. 

juliflora was introduced in Kenya in the early 1970s in order to remedy environmental problems, improve 

biomass cover and rehabilitate degraded soils [18, 19], but in later years, it spread rapidly and colonized 

agricultural lands and pastures [20]. 

The purpose of this study was to evaluate the anthelmintic activity of a herbal drug processed through 

spray-drying from Entada leptostachya (Harms) and Prosopis juliflora (Sw.) DC). The spray-dried powders are 

stable compared to water decoctions that the local communities use to administer herbal drugs. On the other 

hand, the anthelmintic drug of plant origin are safer and affordable to resource limited small scale livestock 

keepers, and thus there is the need to scientifically validate their use through research. 

 

II. Materials And Methods 
2.1 Sample collection and preparation 

The leaves of Prosopis juliflora were collected from Marigat District in Baringo County, while the 

roots of Entada leptostachya were collected from Mbeere District in Embu County. The plant materials from 

both plants were then dried at a room temperature (20–25°C) in the laboratory benches after which they were 

pulverised into fine powders. 

 

2.2 Extraction and processing of the herbal drug 

A weighed amount of the ground powders of P. juliflora and E. leptostachya was subjected into 

aqueous extraction process. The resultant aqueous extracts were concentrated by evaporation of excess solvent 

(water) and then spray-dried in a spray-drier into a powder. The resultant powders of P. juliflora and E. 

leptostachya were then blended in various ratios into a herbal drug and kept at 4°C until further use. The latter 

powders will hereafter in the text be referred to as “processed” herbal drug 

 

2.3 In-vivo bioassay 

A total of 20 sheep of both sexes (female and male) aged less than a year and weighing 18–24 kg were 

used for in-vivo trials. Before the start of the experiment, the animals were confirmed to be infected with mixed 

species of gastrointestinal nematodes (Strongyle, Nematodirus battus, Haemonchus contortus, Nematodirus 

filicollis and Strongyloides papillosus). The animals were kept in paddocks for three weeks prior to the 

experiment for acclimatization while being fed with fresh grass, mineral salt and water ad libitum. The sheep (n 

= 20) were randomly divided into 4 groups of 5 animals each and treated with various concentrations of the 

processed herbal drug. Group 1 acted as the positive control and was treated with 5.0mg/Kg body weight (b.w.) 

of Nilzan (1.5% Levamisole) while group 2 was the negative control and received no treatment. Group 3 and 4 

were treated with 250mg/Kg and 500mg/Kg b.w. respectively of the herbal drug. Faecal egg count reduction 

(FECR) was monitored using McMaster technique for fourteen days by counting the nematodes eggs in faeces 

collected from the animals directly from the rectum. Fecal samples of each group were collected in the morning, 

starting from day 0 pre-treatment and at day 2, 4, 6, 8, 11 and 14 post-treatment (PT) and were evaluated for the 

presence of nematode eggs by salt floatation technique. Faecal egg counts were presented as mean ± standard 

deviation. The eggs were counted by the McMaster technique and percent egg count reduction (%ECR) was 

calculated. The data were statistically analyzed using SPSS.  

 

2.4 Phytochemical screening of the herbal drug 

Qualitative phytochemical analysis of the processed herbal drug from P. juliflora and E. leptostachya 

was carried out according to established standard methods [21 - 24].  

These tests are usually based on visual observation of color or precipitate formation after addition of 

specific reagents. One gramme of the herbal drug was re-dissolved in 10mL of distilled water and subjected into 

qualitative phytochemical tests for saponins, alkaloids, phenolic compounds and tannins, flavonoids, 

phytosterols and glycosides.  

 

III. Results And Discussion 
Anthelmintic activities of various botanical anthelmintics have been reported for example Vernonia 

anthelmintica seeds [25], Artemisia brevifolia [26], Calotropis procera [27], Nicotiana tabacum [28] and Cocos 

nucifera L. [29]. The anthelmintic property of these medicinal plants is associated with bioactive secondary 

metabolites [30]. Phytochemical analysis of the herbal drug (Table 1) revealed the presence of alkaloids, 

steroids, phenolic compounds and tannins, flavonoids and saponins. Tannins are polyphenolic compounds 

derived from plant secondary metabolism [29]. Several experiments have demonstrated their anthelmintic 

activity [31, 32]. Thus, the presence of tannins in the processed herbal drug in this study could be attributable to 

its anthelmintic activity. Tannins are reported to cause anthelmintic activity by binding to the proteins found in 

the gastro intestinal of the host or to glycoprotein on the cuticle of the parasite and may cause death [13, 31]. 
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Triterpenoid saponins, alkaloids and phenolic acids have been purported to be responsible for the anthelmintic 

activity of Chenopodium album [2]. Even though glycosides were found to be present in both P. juliflora and E. 

leptostachya from which the herbal drug was processed, they were absent in the drug. This is probably due to 

their presence in the individual plants in low concentration. In-vivo anthelmintic activity of Coriandrum sativum 

is considered to be as a result of classes of secondary metabolites of alkaloids and flavonoids [33].  Anthelmintic 

activity of Vernonia anthelmintica has been attributed to its sesquiterpene lactones vernodalin, vernolide, and 

hydroxyvernolide, and steroid-related constituents [25]. Bioactive plants may contain large numbers of plant 

secondary metabolites that may act singly or in combination to produce direct [31] and /or indirect effects on 

parasites in the alimentary tract, leading to reduced nematode survival, growth and fecundity. Plant secondary 

metabolites are increasingly recognized as important in the health, welfare and nutrition of animals as well as in 

people [34]. 

 

Table 1: Phytochemical profile of the processed herbal drug, Prosopis juliflora and Entada leptostachya 
Phytochemical Test Herbal drug P. juliflora E. leptostachya 

Alkaloids (a.) Mayer's + +++ - 

 (b.) Wagner's + +++ - 

 (c.) Dragendorff's + +++ - 

Glycosides (a.) Borntrager's - - - 

 (b.) Keller-Kilian - + + 

Steroidal nucleus (a.) Lieberman's + + + 

 (b.) Salkowski's + + + 

Phenolics & tannins (a.) Ferric chloride ++ ++ + 

 (b.) Lead acetate ++ ++ - 

 (c.) Alkaline reagent ++ ++ + 

 (d.) Mg & HCl reduction + ++ + 

Flavonoids (a.) Alkaline reagent ++ ++ + 

Phytosterols (a.) Salkowski's + + + 

 (b.) Liebermann-Burchard + + + 

Saponins (a.) Foam +++ ++ +++ 

 

Key: „-‟ Not present, „+‟ Present, „++‟ Present in high concentration, „+++‟ Present in the highest concentration 

 

The in-vivo test results (Table 2) revealed time dependent activity with a maximum reduction (80.95%) 

in egg per gram of faeces (EPG) on day 11 post-treatment (PT) in sheep treated with a dose of 250 mg/kg b.w. 

of the herbal drug. This was followed by a reduction (P≤0.05) of the same treatment (59.80%) on day 8 PT. The 

positive control exhibited the highest egg count reduction (P˂0.01) with an EPG of 88.31% on day 14 PT. A 

significant anthelmintic activity was observed on day four, and this can be attributed to the serum concentration 

of the drug being at the peak on this day. There were no physical clinical signs of toxicity (for example 

salivation, diarrhoea, skin reaction, and so on) throughout the study period in all the groups of sheep treated with 

the herbal drug. 

 

Table 2: Effects of a processed herbal drug administration on eggs per gram (EPG) of faeces in sheep infected 

with mixed species of gastrointestinal nematodes. 
Day PT* Control group Experimental group 

 Untreated Levam. 5mg/kg b.w. 250mg/kg b.w. 500mg/kg b.w. 

Day 0 2710±642.53 (0%) 3080±1597.47 (0%) 1020±411.58 (0%) 2760±987.72 (0%) 

Day 2 3290±636.47 

 (-21.40%) 

2210±962.34 (9.52%) 2040±988.61  

(-28.43%) 

3720±1036.41 (5.23%) 

Day 4 1720±540.97 

 (-11.44%) 

660±224.94 (78.57%)  1270±414.00 (0.14%) 3460±1299.65 (41.00%) 

Day 6 1860±410  
(-16.61%) 

460±199.62 (85.00%) 610±168.37 (40.20%) 2070±823.50 (25.00%) 

Day 8 1820±231.08  

(-26.20%) 

423.4±155.33 (86.25%) 410±111.13 (59.80%) 1450±606.42 (47.46%)  

Day 11 3330±1101.09 

 (-22.88%) 

440±84.26 (87.71%) 1710±2179.99 

(80.95%) 

1820±743.40 (34.06%) 

Day 14 3320±1159.81  

(-22.51%) 

360±62.05 (88.31%) 1950±740.27 

 (-34.20%) 

4370±1830.55 (9.41%) 

PT* = Post treatment;  Levam.= Levamisole; b.w. = body weight. 

Figures in parenthesis against ± show % reduction with respect to day 0. 

 

The inconsistency in activity manifested by increase in egg load in some days (days 2 and 14 PT at a 

dose of 250mg/Kg b.w. experimental group) contrary to the expected decrease after treatment can be attributed 

to the mode of action of the various phytoconstituents present in the herbal preparations against the mixed 

species of gastrointestinal nematodes in the sheep. Some classes of nematodes might be prone to particular 
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group of phytochemicals and thus inhibit egg production, while those that are not affected continue to lay eggs 

thereby causing an increase in egg load. Unlike synthetic anthelmintic drugs that are pure, the synergistic effect 

of plant compounds present in various plant extracts may be active against the parasitic nematodes thus 

decreasing egg production. Other plants have been reported to have anthelmintic activity. Crude methanol 

extract (1g/kg) of Nicotiana tabacum L. leaves for example has been reported to exhibit a maximum 

anthelmintic activity of 73.6% reduction in EPG on day 5 of post-treatment at a dose of 3g/kg b.w. This was 

associated with nicotine, an alkaloid present in the leaves of Nicotiana tabacum L. Nematode muscles contain 

excitatory neuromuscular junctions containing ganglion-type nicotinic receptors with acetylcholine as their 

neurotransmitter. Any ganglion stimulant would tend to activate these neuromuscular junctions causing a spastic 

paralysis in the worms leading to their death and expulsion from the host [28]. Crude aqueous extract of 

Vernonia anthelmintica seed at 3g/kg b.w. on the other hand was found to exhibit a maximum percent egg count 

reduction of 73.9% on day 5 PT [25].  

 

IV. Conclusion 
The processed herbal drug had an anthelmintic activity that was comparable with the conventional 

anthelmintic drug levamisole, and can thus be used by the resource limited farmers to deworm their livestock 

since the plants are readly available locally and easy to process. In addition, spray-dried powders are 

advantageous than water decoctions that farmers use in that they are stable and can last longer. The anthelmintic 

activity of the herbal drug may be associated with the various phytochemicals present in the hebal drug such as 

tannins and phenolics compounds, alkaloids and saponins. However, further studies on pharmacokinetics and 

pharmacodynamics of the herbal drug to establish its metabolism need to be caried out. Repeated dose 

investigation also need to be carried out to establish the time the drug is most effective. The main limitations 

experienced in the course of the experiment was breakdown of the spray-drier mortar which caused delay in the 

processing of the drug. Moreso, during the acclimatisation period of the animals, mating occurred and this led to 

the pregnancy of the female sheep and this delayed the experiment since they could not be used while expectant. 
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