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SUMMARY 

The inhibitory effects of Piliostigma thoningii pod extract and fractions were carried out on 

Haemonchus contortus, a gastrointestinal nematodes of small ruminants (sheep and goats). Egg 

hatching and larvicidal inhibitory effects of pod extract and fractions of P. thonnigii pods were 

determined using the egg inhibition assay (EIA) and larval development inhibition assay (LDIA) 

assay. The assay was tested in 96-flat bottom microtitre plate, using different concentrations of 

0.78, 1.56, 3.125, 6.25 and 12.5 mg/ml of the experimental extracts with three replicates. The 

plant extract showed higher anthelmintic activity after exposing H. Contortus to the EIA and 

LDIA assays. It was observed that at 12.5 mg/ml, the crude extract and albendazole had 100% 

inhibitory effects on the ovicidal and larvicidal activities of the parasites, showing no significant 

difference (p>0.05) when compared, while n- butanol had significant (p<0.05) inhibitory effects 

on the hatching of eggs and n- butanol, ethyl acetate, petroleum ether and aqueous had 

significant (p<0.05) inhibitory effects on the larval development when compared with 

albendazole. However, the fractions tested on H. Contortus at the concentrations of 0.78, 1.56, 

3.125 and 6.25 mg/ml possessed anthelmintic activity that produced above 90% ovicidal and 

larvicidal inhibition of the parasite. The anthelmintic effect of P.thoningii on H. contortus in this 

study is further subjected to confirmation through In vivo and toxicity profile studies. 
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INTRODUCTION 

Globally, parasitic infections in ruminant 

production causes major health problem that 

severely limits the productivity of ruminants 

livestock by causing a debilitating impact on 

animal health (Jegede et al., 2013, 

Swarmakar et al., 2015). Haemonchus 

contortus is a parasitic gastrointestinal 

parasite of small ruminants such as Sheep 

and goats (Schoeman. 2003).  

In Nigeria, the parasite is found in the 

tropical rainforest areas where the climates 

are humid and the environment favours the 

developmental cycle of the parasite 

(Ademola et al., 2005, Fentahun and Luke, 

2012).  H. contortus are predominantly 

found in the abomasums and mostly feeds 

on blood contents, their feeding activities in 

the abomasum causes anemia, diarrhea, 

weight loss, loss of condition, sometimes 

sudden death of infected animals, therefore, 

H. contortus is a parasitic disease of

economical importance that causes great

losses to livestock production (Nabi et al.,

2014, Squires et al., 2011).
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Heamonchosis is a clinical disease condition 

caused by H. contortus infection which 

gradually results into abnormal 

hematological changes, abnormal 

biochemical reactions and changes in values 

of the body parameters of the infected 

animal (Hassan et al., 2012, Ijaz et al., 

2009). 

 

Helminthosis in sheep and goats is a major 

parasitic gastrointestinal disease that affects 

small ruminant production globally; this 

disease condition is usually complicated by 

the indiscriminate use or inappropriate 

dosage of anthelmintics on the animals, 

when trying to control helminthes infections, 

thereby causing resistance of the nematodes 

species to conventional drugs (Aktar et al., 

2000, Ferreira et al., 2013). 

 

Anthelmintics derived from plant phyto-

constituents, synthetic compounds with 

good grazing management and hygienic 

controls have been employed over the past 

years in the control of parasitic 

gastrointestinal nematodes of ruminants 

(Fentahun and Luke, 2012, Badar et al., 

2011, Martins, 1997). Previous research has 

shown that herbs and plants extracts possess 

some inhibitory compounds and 

anthelmintic activities on gastrointestinal 

helminthes such as H. contortus. 

 

Therefore, both in vitro and in vivo studies 

are required to explore the potentials of 

these plants and their folkloric claims (Biffa 

et al., 2004, Jegede et al., 2009, Maphosa et 

al., 2010). 

 

Piliostigma thonningii is a leguminous and a 

perennial tree found in the tropical African 

and popularly called camel’s foot, 

kamelspoor and molgoropo. 

 

In the Western African countries particularly 

Nigeria, it is called, nyihar (Tiv), abafe 

(Yoruba), kalgo (Hausa), okpoatu (Igbo) 

andejei-jei (Igala). In some African 

countries the plant part such as the root, 

bark, pods and fruit are used for medicinal 

purpose (Silva et al., 1997). 

 

The leaf and root preparations are used in 

the treatments of some viral infections such 

as hepatitis B and C, HIV virus, it is also 

used to facilitate wound healing and treat 

skin diseases. 

  

Previous study reported the use of P. 

thonningii as anthelmintic, anti-

inflammatory, analgesic, diarrheal and 

antibacterial in tropical Africa (Aderogba et 

al., 2006, Akinpelu et al., 2000, Lemessa, 

2010). The stem bark of this plant has been 

used as anthelmintic against Ascaridia galli 

infected corckrels, against the Rat tapeworm 

Hymenolepis diminuta and the ethanolic 

extract of the P. thonningii bark D-3-O-

methylchiroinositol showed anthelmintic 

activity against H. contortus larvae (Asuzu 

and Onu, 1994, Asuzu et al., 1999, Lemessa, 

2010). The present study establishes the 

anthelmintic activities of Piliostigma 

thonningii pods on Haemonchus contortus 

using albendazole as the positive control. 

 

MATERIAL AND METHODS  

Study area 

The study was carried out at the Department 

of Parasitology and Entomology 

(Helminthology Laboratory) Faculty of 

Veterinary Medicine, Ahmadu Bello 

University, Zaria. Zaria has a coordinates of 

11°04´N 7°42´E and a total land square 

meter of 563km² (217sq m) and it is located 

on the kubbani river (Tributary of the 

Kaduna) (Travelmath, 2011).  Zaria has a 

tropical wet (April to September) and dry 

climate (October to March) seasons 

(Encyclo.Britannica, 2018).  
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Plant collection and extraction 

Fresh pods of P. thoningii collected from 

Enugu state, Nigeria was identified by Mr. 

Alfred Ozioko (Taxonomist). The pods were 

washed, air- dried, pulverized and sieved. 

Three hundred grams of the pulverized plant 

sample material was weighed and extracted 

with 80% methanol in a Soxhlet apparatus. 

The extracted sample was concentrated 

using a rotary evaporator coupled to a 

thermo-regulator. 

Solvent Partitioning  

The extracted sample was suspended in 

distill water and subsequently partitioned 

with petroleum ether, ethyl acetate and n-

butanol, using 150 ml of each solvent. The 

whole process was repeated in triplicates for 

each solvent (Simon et al., 2008, Olayemi et 

al., 2019). 

Collection of parasites  

The H. contortus parasites were obtained 

from the abomasums of infected sheep 

slaughtered at the Zaria abattoir. The 

parasites were recovered by washing the 

abomasal content through a sieve. Adult 

females of H. contortus were identified, 

individually picked using wire loop and 

crushed together with horse feaces. The 

mixture was then cultured in a clean glass 

jar at 27 °C. Modified Baerman’s apparatus 

was used to harvest the larvae (L1) after 8 

days (Simon et al., 2012, Olayemi et al., 

2019).  

In vitro egg hatch assay  

The guidelines and procedure used for the 

egg Hatch Inhibition Assay (EHIA) in this 

study was described by World Association 

for the Advancement of Veterinary 

Parasitology (WAAVP) (Coles et al., 1992).  

 

Adult female H. contortus parasites were 

identified and separated by method 

described by Taylor et al. (2007) and 

suspended in distilled water and were 

crushed to liberate the parasite eggs (Simon 

et al., 2012). Two hundred (200) eggs of H. 

contortus contained in 0.08ml was pipetted 

into a 96- flat bottomed micro titre plate in 

addition with 0.5ml at different 

concentration (0.78, 1.56, 3.125, 6.25 and 

12.5 mg/ml) of the pod extract and the 

fractions. Similarly, albendazole at (0.5ml in 

each well) of different concentrations (0.78, 

1.56, 3.125, 6.25 and 12.5 mg/ml) and 

distilled water (0.5ml in each well) were 

also tested.  

 

The experiment was carried out in 

triplicates. The eggs were cultured for 48 

hours at room temperature, after which a 

drop of lugol’s iodine was added to inhibit 

further hatching. Thereafter, the content of 

each 96-well microtitre plate were examined 

(Olayemi et al., 2019). 

Evaluation of larvicidal activity of the 

extract  

The evaluation of the larvicidal activities of 

the extract and fractions was done according 

to methods described by Wabo et al. (2011). 

One hundred (100) larvae of H. contortus 

contained in 0.1 ml of distill water were 

added into each of a labelled 96 -flat-bottom 

micro titre plate and  0.5 ml of the different 

concentrations (0.78, 1.56, 3.125, 6.25 and 

12.5 mg/ml) of the pod extract and fractions 

were added. Each test was done in triplicate.  

 

The plates were covered with foil paper and 

left at room temperature for 24 hours. 

Thereafter, the contents of the pod extract, 

fractions and albendazole in the 96 flat-

bottom microtitre plate were examined. The 

movements or migration of the larva from 

one point to the other was used to consider 

the parasites mortality. 

Statistical analysis  

The Mean (±SD) percentages inhibition at 

different concentrations with the controls 
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were determined by one way ANOVA. The 

Post Hoc statistical significance test 

employed was Least square difference 

(LSD), while the difference between the 

means was considered significant at (P < 0. 

0.5). 

 

RESULTS  

The phytochemical analysis shows the 

chemical compound (metabolites) contained 

in the P. thoningii pod crude extracts. It was 

observed that steroids and cardiac glycoside 

were not observed and tannins were present 

in the hydrolyzed form as shown in (Table 

1).  

 

The pod extract and fractions showed 

significant (p < 0.05) difference in the 

ovicidal and larvicidal inhibitory effects on 

H. contortus in graded doses. 

 

There was a positive correlation between the 

concentrations of the crude extract, fraction, 

albendazole and the rates of egg hatch 

inhibition such that, as the drug 

concentration increases, the egg hatch and 

larval development inhibition rate increases 

(Tables 2, 3, and Supplementary Tables 4 

and 5).  

 

Although there were variations in 

concentrations (mg/ml) required for each of 

the pod extract and fractions to show 

individual anthelmintic activity and efficacy.

  

 

Table 1:  Qualitative phytochemical analysis 

Phytochemical analysis Plant constituents  P. thoningii extract            

Froting test Saponin + 

Dragendoff test Alkaloid +  

Molish test Carbonhydrate + 

Leiberman Bucchard test Steroid - 

Leiberman Bucchard test Triterpine + 

Keller kiliani test Cardiac glycoside - 

Ferric chloride test Tannin  + (H) 

Sodium hydroxide Flavonoid + 

Bontrager’s test Anthraquinone  + 

Ferric chloride test Phenol + 
(+) indicates the presence of the component, while (-) indicates the absence of the phytochemical 

 compound in the extract. The plant extract had all the listed secondary metabolites. Tannins 

 were present in the hydrolysed (H) form. 

 

 

Table 2: Mean (±SD) percentage inhibition of egg hatch of H. contortus 

 at different concentration of P. thoningii extract (mg/ml) and Albendazole (mg/ml). 

Treatments 0.78mg/ml 1.56mg/ml 3.125mg/ml 6.25m/ml 12.50mg/ml 

P. thoningii 95.17±1.04
b
 97±1.32

b
 98±1.32

b
 99.17±1.04

b
 100±0.00

b
 

Albendazole 96.83±1.04
b
 98±0.5

b
 99±0.00

b
 99.83±0.289

b
 100±0.00

b
 

DW 6.2  ± 2.33 

    Means with different superscript letter (a, b, c) differ significantly (p<0.05) from the positive control group 

DW: Distilled water 
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Table 3: Mean (±SD) percentage inhibition of larval development of H. contortus at different 

concentration of P. thoningii extract (mg/ml) and Albendazole (mg/ml). 

Treatments 0.78mg/ml 1.56mg/ml  3.125mg/ml 6.25m/ml 12.50mg/ml 

P. thoningii 71.3±3.06
a
 75±3.0

a
 82±2.0

a
 86±3.6

a
 99.3±0.28

b
 

Albendazole 73.46±2.25
b
 77±1.73

b
 91.3±3.2

b
 100±0.00

b
 100±0.00

b
 

DW 12. 3 ± 1.45 

    Means with different superscript letter (a, b, c) differ significantly (p<0.05) from the positive control group 

DW: Distilled water 

 

 

This study showed that the pod extract and 

albendazole had 100% anthelmintic activity 

on H. contortus at the concentration of 12.5 

mg/ml, showing no significant (p>0.05) 

difference in their inhibitory effects, while 

n- butanol showed a significant (p<0.05) 

inhibitory difference on the hatching of eggs 

and larvicidal inhibition by n- butanol, ethyl 

acetate, petroleum ether and aqueous when 

compared with albendazole. However, all 

the tested extracts produced over 50% 

ovicidal and larvicidal effects at different 

ranges of 0.78 – 12.5 mg/ml as observed in 

this study. 

 

DISCUSSION  

This study showed that, the increase in the 

mean percentage ovicidal and the larvicidal 

inhibitory effects is proportional to the 

increase in chemical ingredients, 

supplementary input of different active 

compound, potential effect and anthelmintic 

activity of the plant extracts. 

 

Thus, a significant difference (p< 0.05) was 

observed with the anthelmintic activity at 

different drug concentrations (Dabella, 

2002, Kipyegon, 2017).  

 

In addition, the study shows that the 

inhibitory effects of the tested extracts, 

increases in a dose graded manner. All the 

extracts of P. thoningii pods showed 

significant inhibitory effect on hatching of 

the parasites eggs.  The P. thoningii plant 

pods showed 100% inhibition of egg 

hatching and larval development which 

statistically (p>0.05) did not show 

significant (p>0.05) different from 

albendazole activity the positive control. 

Furthermore, the present study also showed 

that the larval mortality rates increases as 

the concentration level increases for all the 

tested extracts.  The larvicidal effect of the 

fractions of P. thoningii pods on H. 

contortus larvae when compared with that of 

albendazole activity showed significant 

differences (p<0.05). 

 

It was also observed that the egg hatch 

inhibitory activities were more effective 

with the crude extract than the fractions; this 

could be attributed to the penetration of the 

active phyto-constituents of the extracts into 

the parasite’s egg shell, which affects the 

segmentation process of the eggs and 

inhibits the hatching of the eggs. However, 

it could also be as a result of the structural 

and different mechanism of absorption 

between the egg shell and cuticle of larvae 

of H. contortus (Eguale et al., 2006, Eneojo 

et al., 2015, Kipyegon, 2017, Kollins et al., 

2012).  
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The findings on P. thoningii pods in this 

study was in agreement with previous study 

by Asuzu and Onu, (1994) and Asuzu et al. 

(1999) that established the anthelmintic 

effects of ethanolic extract and D-3-O-

Methylchiroinositol of P. thoningii bark and 

stem bark respectively.  

 

D-3-O-Methylchiroinositol is an isolate 

derived from alkaloids present in P. 

thoningii plants and this metabolite could be 

responsible for the inhibitory anthelmintic 

effects observed on the parasites. The study 

by Asuzu et al. (1999) showed that as the 

plant extracts concentration (mg/ml) 

increases, there was also an increase in the 

inhibitory anthelmintic effects on the 

neuromuscular junction and the ganglion of 

the parasites.  

 

Previous studies had shown that plant 

extract usually produce concentration – 

dependent effects when tested on helminth 

eggs (Jegede et al., 2009, Kollins et al., 

2012, Olayemi et al., 2019). The ovicidal 

and larvicidal effects observed on H. 

contortus could be attributed to the phyto-

chemicals such as tannins present in the 

pods and tannins contained in plants possess 

anthelmintic activities (Ademola et al., 

2004, Paolini et al., 2003, Paolini et al., 

2005).  

 

Tannins are also responsible for larval 

starvation of parasites because they have the 

ability to bind free protein available for 

larval nutrition and when this occurs it 

results into depletion of nutrients of the 

feeding larvae in the host, larval starvation 

and mortality of the parasites (Athanasidou 

et al., 2001). Previous studies revealed that 

plant extracts contains chemical compounds, 

anthelminthic activities and have inhibitory 

effects on the viability and hatchability of 

parasitic gastrointestinal eggs (Hounzangbe- 

Adote et al., 2005). 

  

In conclusion, in vitro studies only measure 

the direct ovicidal and larvicidal inhibitory 

effects of the anthelmintic activities of these 

plants phyto-chemical compounds on 

parasites without interfering with the 

metabolic activities and physiological 

functions of the host (Githiori, 2004). 

However, more detailed in vivo studies will 

help to establish the mechanism and 

degradation pathways, therapeutic effects, 

safety and toxicity profile of this plant 

extracts on the host. 
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Supplementary Table 4:  Mean (±SD) percentage inhibition of egg hatch of H. contortus 

 at different concentration of P. thoningii fraction (mg/ml) and Albendazole (mg/ml). 

Fractions Treatment

s 

0.78mg/ml 1.56mg/ml 3.125mg/ml 6.25mg/ml 12.50mg/ml 

N-Butanol P. 

thoningii 

90.5±2.29
a
 91.67±2.08

a
 92.17±0.76

a
 95.5±0.86

a
 97.67±0.763

a
 

Ethyl acetate P. 

thoningii 

93.5±2.78
c
 94.67±2.57

c
 96.83±2.31

b
 98.17±1.7

6
b
 

100±0.00
b
 

Petroleum 

Ether 

P. 

thoningii 

91.33±2.31
d
 93.1±1.85

d
 95.17±1.53

c
 97.27±2.1

9
b
 

99.73±0.46
b
 

Aqueous    P. 

thoningii 

88±1.0
e
 90.83±1.04

e
 92±1.32

d
 93.23±1.5

c
 99.17±0.76

b
 

Albendazole      96.83±1.04
b
 98 ± 0.50

b
 99.0 ± 0.00

b
 99.83 

±0.28
b
 

100 ± 0.00
b
 

DW 6.2  ± 2.33      

Means with different superscript letter (a, b, c, d, e) differ significantly (p<0.05) from the positive control group 

DW: Distilled water 

 

 

Supplementary Table 5:  Mean (±SD) percentage inhibition of larval development of H. 

contortus at different concentration of P. thoningii fraction (mg/ml) and Albendazole (mg/ml). 

Fractions    

Treatments 

0.78mg/ml 1.56mg/ml 3.125mg/ml 6.25m/ml 12.50mg/ml 

N-Butanol P. thoningii 67.0±3.0
a
 73.0±2.0

a
 78.0±2.0

a
 84.0±2.65

a
 96.0±4.36

a
 

Ethyl acetate P. thoningii 68.5±2.0
c
 74.0±2.0

c
 80.0±4.0

c
 85.0±5.0

c
 96.93±0.75

c
 

Petroleum 

Ether 

P. thoningii 58.0±4.0
d
 62.2±2.0

d
 70.0±2.0

d
 79.2±2.0

d
 89.0±2.0

d
 

Aqueous   P. 

thoningii 

72.5±3.0
b
 77.0±2.0

b
 85±3.0

e
 89.0±0.0

e
 98.2±1.8

e
 

Albendazole       73.47±2.25
b
 77 ± 1.73

b
 91.3 ± 3.2

b
 100.0 ±0.0

b
 100 ± 0.00

b
 

DW        12. 3 ± 1.45     

Means with different superscript letter (a, b, c, d, e) differ significantly (p<0.05) from the positive control group 

DW: Distilled water 
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