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(ii) killing adult worms, or (iii) immobilize infesting larvae (L3) 
(Hounzangbe-Adoté et al., 2005a,b). Now-a-days the use of 
these plants is widely considered as an alternative to synthetic 
chemical anthelmintics in the control of gastrointestinal 
parasites in ruminants (Devendra et al., 2011; Hoste et al., 2015).

Acacia nilotica is recognized as bioactive plant for its 
many properties in traditional medicine. It is a plant used in 
the treatment of diseases of bacterial origin and parasitosis 
in ruminants. In Mauritania, the powder of the seeds of A. 
nilotica macerated with water, is used to treat diarrhoea. 
Likewise, the extracts of leaves, fruits and barks of A. nilotica 

In t r o d u c t i o n

Gastro-intestinal nematode parasitic infection is one of 
the major health problems in the world. Nematodes 

are the most commonly encountered GI helminths, while 
Cestodes are the least. Genus Haemonchus is a well-known 
blood-sucking abomasal nematode that may be responsible 
for extensive losses in sheep and cattle especially in tropical 
area (Urquhart et al., 1996). 

Gastro-intestinal nematodiosis is one of the major 
problems which is responsible for serious economic losses 
due to weight loss, production losses, fertility disorders, 
morbidity and mortality of small ruminants (Hoste et al., 2005; 
Andrea et al., 2011;  Fournier, 2020). The most economically 
significant endoparasitic diseases are GIT and respiratory 
nematodiosis. A wide range of either single or mixed 
nematode parasite infections is dominantly found in the 
abomasum, or small intestine, causing GIT nematodiasis. 
These include Haemonchus, Cooperia, Ostertagia, 
Bunostomum, Trichostrongylus, Oesophagostomum, and 
Nematodirus. H. contortus, also called the “red” strongyle 
of the abomasum of small ruminants because of its haem 
atophagous diet, is capable of causing severe anaemia that 
can lead to production losses and death in all categories of 
animals. The color and size allow the parasite to be easily 
recognized  with the eye on the mucosa of the abomasum 
during autopsy (Eichstadt, 2017).

For many years, synthetic anthelmintics have been used 
to fight against GI nematodes. However, the inaccessibility of 
these anthelmintics to farmers together with the development 
of resistance to anthelmintics has prompted to the search for 
alternative such as the use of local plants. Previous work has 
shown that some local tannin-rich plants exhibit the effects 
as conventional anthelminthic, by (i) preventing egg hatch, 
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Ab s t r ac t
The aim of the present study was to evaluate the in vitro anthelmintic efficacy of aqueous and acetone extracts of pods of Acacia nilotica 
on the eggs and adult worms of Haemonchus contortus. Eggs and worms were exposed to five increasing concentrations of Acacia nilotica 
pod extracts (1.25; 2.5; 5.0; 10.0 and 20.0 mg/mL). The results showed dose-dependent ovicidal (p<0.001) and vermicide (p<0.05) activity 
against H. contortus. For the egg hatch inhibition assay (EHA), the rate of inhibition ranged from 31 to 70% for aqueous extract and from 
41 to 81% for acetone extract, while Benzal (positive control) showed the highest inhibition rate of 91%. For adult nematode mortality 
test (AMT), no mortality was recorded between 0-h and 2-h in any of the treatment groups as well as the two controls. Mortalities were 
recorded from the 4th and 6th hour of incubation. Concentrations of 10 and 20 mg/mL recorded the highest mortality rate (>80%) after 
4-h of incubation. These results suggest that A. nilotica pods can be used in the control of gastrointestinal nematodes.
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have also shown their anthelmintic efficacy in vitro and in 
vivo on different stages of development of gastrointestinal 
nematodes (Kahiya et al., 2003 ; Bachaya et al., 2009; Badar et 
al., 2011). With this perspective the  present work was initiated 
in order to evaluate the anthelmintic effect of Acacia nilotica 
pod extracts on eggs and female worms of H. contortus.

Mat e r ia  l s a n d Me t h o d s

The pods of A. nilotica var dansonii were harvested in July 
2022 in Ouagadougou and dried in the laboratory at room 
temperature without sunlight and dust and were crushed 
into powder. Eggs and adult worms of H. contortus were 
collected using ovine abomasum collected at the Saaba 
slaughterhouse.

Extracts Preparation
For aqueous extract, 150 g of powdered material of A. nilotica 
pods was  macerated with 750 mL of distilled water for 24 
h. Macerated extract was filtered over cotton wool and 
concentrated under reduced pressure in a rotary evaporator 
at 40-50°C and  stored at 4°C until use. Likewise for acetonic 
extract, 150 g powder of A. nilotica pods was macerated with 
750 mL acetone/water (70/30) (v/v) for 72 h. Macerated extract 
was filtered over Whatman paper before being concentrated 
under reduced pressure in a rotary evaporator at 40-50°C 
and stored at 4°C. 

Eggs Collection 
Egg collection was done according to Jabbar et al. (2006). The 
abomasums were collected at the Saaba slaughterhouse and 
kept in an ice box. In the laboratory, the abomasums were 
placed in Petri dishes, washed with water and then incised. 
The worms contained in the abomasum were emptied into a 
Petri dish, then the female H. contortus worms were identified, 
sorted and rinsed with PBS. These females were then placed 
in a porcelain mortar. Using a pestle, the worms were lightly 
crushed to release the eggs. The obtained ground solution/ 
suspension was diluted with PBS and filtered through sieves 
of 1 mm and 100 μm. The released eggs were collected in 
a 38 μm sieve, rinsed several times with PBS before being 
recovered into a 15 mL tube. Ten (10) μL of the eggs solution/
suspension was placed on a slide and observed under a 
microscope (x40) in order to count the number of eggs. The 
eggs solution was adjusted to approximately 200 eggs/mL 
solution/suspension.

Egg Hatching Inhibition Assay (EHA)
Egg hatch inhibition assay was performed according to Coles 
et al. (2006). 200 µL of egg suspensions were put in wells of 
a 24-well plate. Two hundred µL of aqueous extract of A. 
nilotica of increasing concentrations (1.25, 2.5, 5.0, 10.0 and 
20.0 mg/mL) were added to each well. Two controls were 
used: PBS (Phosphate Buffer solution, pH: 7.2) as a negative 
control and Benzal as positive control. The plates were closed 

and placed in an incubator at 27°C for 48 h. After 48 h of 
incubation, three drops of formalin (10%) were placed in each 
well to stop eggs hatch. Three replicates were performed 
per concentration. The number of L1 larvae and the eggs 
was counted using microscope (x 10) then the hatching 
percentage was calculated according to the formula: Number 
of L1/(number of eggs +number of L1)*100

Adult Worms Mortality Assay (AMA)
Mortality test was performed according to Jackson and Hoste 
(2010). The test was carried out using Petri dishes containing 
3 adult worms per concentration. In each Petri dish, worms 
were brought in contact with increasing concentrations of A. 
nilotica (0.625, 1.25,  2.5, 5.0 and 10.0 mg/mL) and two control 
including PBS and Benzal used. Dishes were incubated at 
room temperature and observed at 0h, 2h, 4h and 6h to 
enumerate dead and alive worms according to the method of 
Skantar et al. (2005). Nematodes were considered dead when 
they did not show any movement and as alive when there 
were at least some tails, head or pharyngeal movements 
during 10s of observation.

Statistical Analysis
The statistical data concerning the mean percentages of eggs 
hatch inhibition assay (EHA) and adult worms mortality assay 
(AMA) were analyzed with the software GraphPad Prism 8.4. 
The results were expressed as mean ± standard error of mean. 
The variations were considered as significant when p< 0.05. 

Re s u lts a n d Di s c u s s i o n

The use of plants with anthelmintic properties is one of the 
approaches that could reduce the development of parasite 
resistance (Kahiya et al., 2003  ; Kaboré et al., 2009). The in 
vitro tests carried out with A. nilotica pods extracts revealed 
ovicidal and vermicidal activities.

Egg Hatch Inhibition Assay (EHA)
The aqueous and acetone extracts of A. nilotica pods showed 
inhibition of egg hatching as compared to the control (PBS). 
The inhibition of egg hatching increased with increasing 
concentrations of A. nilotica pods. Only the concentration 
of 1.25 and 2.5 mg/mL for aqueous extract and 1.25 mg/
mL for acetone extract was recorded, for which there was 
no significant increase compared to control (PBS). Benzal 
exhibited the highest inhibition rate of 91% (Fig. 1).

The results showed that both extracts of A. nilotica pods 
at all five concentrations had inhibitory action against egg 
hatch of H. contortus compared to the control group (PBS). 
Acetone extract was more effective than aqueous extract. 
The doses of 5 mg/mL recorded more than 60% of egg 
hatch inhibition rate for both extracts. On the contrary  
Zabré et al. (2017) recorded 21% of egg hatch inhibition 
rate at 5 mg/mL with aqueous extract of A. nilotica leaves. 
However, Boly et al. (2018) recorded higher ovicidal activity 



In Vitro Anthelmintic Efficacy of Acacia nilotica Pods on Eggs and Adult Worms of Haemonchus contortus

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 19 Issue 6 (November-December 2023)92

(93% at 0.1 mg/mL and 99% at 15 mg/mL) with aqueous 
extract of A. nilotica bark. Similarly, Eguale et al. (2006) 
obtained a rate of 50% of egg hatch inhibition at 0.87 mg/
mL with aqueous extracts of A. nilotica.

In general, extracts acted in a dose-dependent manner. 
The dose-dependent effect has been obtained by many 
authors with aqueous and methanolic extract of B. aegyptiaca 
fruit (Ashenafi et al., 2017), aqueous and acetone extract of 
A. nilotica and A. raddiana leaves (Zabré et al., 2017). The in 
vitro anthelmintic efficacy observed would be due to the 
different chemical groups contained in the pods. Indeed, 
previous work has shown that the pods of A. nilotica are rich in 
tannin (Seremé et al., 2008; Koné and Dahafolo, 2009), steroid-
terpene (Chaibou et al., 2020); saponins and flavonoids (Keita 
et al., 2021). As per the littérature, these compounds may be 
involved in killing the parasites.

The work of Barrau et al. (2005) and Ayers et al. (2008) 
showed that flavonoïds could play an essential role in the 
anthelmintic activity of plants. Likewise, saponins would 
have the ability to increase membrane permeability and 
the formation of pores thus inhibiting the development 
of the parasite (Husori et al., 2018) and damage the 
mucopolysaccharide membrane of worms to cause the death 
of the nematode (Husori et al., 2018).

Adult Worms Mortality Assay (AMA)
The AMA assay showed, compared to the control (PBS), a 
significant increase (p<0.05) of female worms mortality. In 
all treated groups and the two controls, no mortality was 
recorded between 0h and 2h after the treatments. Mortalities 
were recorded from the 4th and 6th hour of incubation. 
Concentrations of 10 and 20 mg/mL recorded the highest 
mortality rates (>80%) after 4 h of incubation (Table 1).

Table 1: Rate of mortality of adult worms of H. contortus using 
aqueous extracts (A) and acetonic extracts (B)  of A. nilotica

Treatments 
(mg/mL)

(A)

0h 2h 4h 6h

Rate of mortality (%)

pbs 0 ± 0 0 ± 0 0 ± 0 11.11± 14.8

benzal 0 ± 0 0 ± 0 100 ± 0** 100 ± 0***

1,25 0 ±  0 0 ± 0 22.22± 14.8 22.22 ± 14.8

2,5 0 ± 0 0 ± 0 22.22 ± 14.8 33.33 ± 0

5 0 ± 0 0 ± 0 55.55 ± 29.6** 66.66 ± 22.2**

10 0 ± 0 0 ± 0 77.78 ± 29.6** 88.89 ± 14.8**

20 0 ± 0 0 ± 0 77.78 ± 14.8** 88.89 ± 14.8**

Treatments 
(mg/mL)

(B)

0h 2h 4h 6h

Rate of mortality (%)

pbs 0 ± 0 0 ± 0 0 ± 0 11.11

benzal 0 ± 0 0 ± 0 100 ± 0*** 100 ± 0***

1,25 0 ± 0 0 ± 0 33.33 ± 22.2 33.33 ± 22.2

2,5 0 ± 0 0 ± 0 44.44 ± 14.8 55.55 ± 14.8

5 0 ± 0 0 ± 0 66.67 ± 22.2** 77.78 ± 14.8**

10 0 ± 0 0 ± 0 83.33 ± 22.2** 88.88 ± 14.8**

20 0 ± 0 0 ± 0 88.89 ± 14.8** 88.88 ± 14.8**

***= p<0.0001 ; **= p<0.05 

The mortalities of female worms were recorded after 
4th hour of incubation with the two extracts and those in 
all treated groups. Our results concurred those of Segda 
(2020), who recorded mortality after 4th hour with aqueous 
extract of B. aegyptiaca fruit. By comparing the two controls, 
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Fig. 1: Egg hatch inhibition assay of H. contortus for aqueous (A) and acetonic (B) extracts of A. nilotica ***= p<0.0001 ; **= p<0.05 ; A.n act = 
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it appears that Benzal showed 100% mortality from the 4th 
hour of incubation as compared to control (PBS). The efficacy 
of this molecule could be due to it’s mode of action on 
parasites. Indeed, previous studies showed that Benzimidazol 
(BZs) binds to the tubuline of helminths, indirectly preventing 
metabolic deficits such as microtubule polymerization. 
Similarly, they act on protein mobilization by interfering 
with cell division and glucose uptake (Prichard, 1994). The 
active molecule of Benzal is albendazole and the latter acts 
by blocking the uptake of glucose by larvae and adult worms, 
thus depleting their glycogen reserves by decreasing the 
formation of ATP (Martin, 1997).

Co n c lu s i o n

The study carried with two extracts of A. nilotica pods showed 
ovicidal and vermicidal activities on eggs and female worms 
of H. contortus, respectively. Thus, the use of A. nilotica pods 
by livestock breeders would be a good approach to fight 
against gastrointestinal nematodes in small ruminants. 
However, it would be wise to carry out toxicity study and in 
vivo tests on sheep or goats.
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Fig. 2: Rate of mortality of adult worms of H. contortus using different concentration of aqueous (A) and acetonic (B) extracts of A. nilotica
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