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Prevalence of Intestinal Schistosomiasis in Donkeys (Equus asinus) in the Region of Tillabéri, Niger
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ABSTRACT 

	Aims: to estimate the prevalence of intestinal schistosomiasis in donkeys selected from five different localities of the district of Tillabéri.
Study design:  This is a cross-sectional study.
Place and Duration of Study: District of Tillabéri, Niger republic, from February to April 2023.
Methodology: We randomly selected 200 donkeys from five different localities of the district of Tillabéri. Freshly collected feces were passed for coprological examination in order to identify parasitic eggs using the standard sedimentation technique.
Results: The results show an overall prevalence of Schistosoma infection of 16%. The highest prevalence was recorded from the samples collected at the site of Day (35%). According to the species of schistosomes present in all the examined feces, four species of schistosoma were identified: Schistosoma bovis (43.75%), Schistosoma mensoni (28.15%), Schistosoma haematobium (24.82%) and Schistosoma intercalatum (3.13%).
Conclusion: Findings demonstrated that intestinal schistosomiasis is prevalent in donkeys in the study areas. As a result, large-scale studies in other localities and regions of the country are now clearly needed, to better appreciate the burden of the parasitic infections for proper development of new strategic control program for donkey gastrointestinal helminths in the region of Tillabéri.
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1. INTRODUCTION

Niger republic is a developing West African country with an economy predominantly based on agriculture and livestock farming. The latter, constituting the bulk of the rural sector, occupy nearly 85% of the active population, either as their main occupation or as a secondary activity (Inter-Réseaux, 2021). 
Tillaberi, a regional state located in the extreme west of the country is an important agropastoral zone where agriculture and livestock farming are highly integrated within different agricultural production systems. Livestock farming is the second economy pillar of the communal district of Tillabéri, and is practiced by a significant proportion of the population. Domestic animal species raised include cattle, goat, sheep, camel, horse and donkey.
Working equines, a group of mammals that belong to the family Equidae are involved in these production systems in playing an essential role in human lives. Among them, the domestic donkey (Equus asinus) which belongs to the genus Equus and the family Equidae, is generally found almost everywhere in Niger republic and estimated to 450 000 head in 1996 (Starkey and Fernando, 2004) and to about 2 000 000 head in 2022 (INS-NIGER, 2023). Worldwide, an estimate of about 112 million working equids is reported to support the livelihoods of around 600 million people (Grace et al., 2022). They are used in rural areas for ploughing, water drainage, and transporting people and goods, especially agricultural inputs and out-products. They also play an important role in urban areas for transporting goods or building materials, and collecting household waste, and represent a source of income for vulnerable populations in general, particularly women. However, despite their multiple pivotal roles in human life, donkey faces enormous difficulties, such as over utilization, malnutrition and disease. Moreover, they remain the animals most neglected by their users and almost ignored by modern medicine, in the sense that very little information is available on donkey health problems (Regassa and Yimer, 2013). Although considered as hardy and resistant animals, donkeys fall victims to a number of health problems (Ismael et al., 2016). Gastrointestinal parasitism was reported as one of the most important problems for equids in developing countries (Pereira and Vianna, 2006) and Niger included (Hamidou et al., 2025). Among draught animals, donkeys are the most affected, due to the way they are raised, with total freedom of access to the various stagnant dirty water reservoirs where cercariae and metacercariae from intermediate hosts develop, causing contamination either orally or transcutaneously (Verjee, 2019). It should be noted that parasitic infections are both human and animal, and the rainy season (Hamidou et al., 2025), the acceleration of irrigation and river development programs in tropical zones has multiplied the emergence of biotopes favorable to the development of intermediate hosts (mollusks), which are the vectors of most gastrointestinal parasites (Atehmengo and Nnagbo, 2014; Lund et al., 2021). The parasites responsible for gastrointestinal parasitosis in herbivores in general (Dey et al., 2022) and in donkeys in particular fall into two main categories: helminths and protozoa (Bueno et al., 2023; Getachew et al., 2010). The trematode genera most commonly found in the digestive and appendix tracts of herbivores are generally fasciola, paramphistoma and schistosoma (Megersa et al., 2024), which are the focus of this research.
Schistosomiasis is an infectious disease of most herbivores and humans around the world. This parasite is considered a major helminthosis of domestic animals in Africa and Asia (Attia et al., 2018; Dey et al., 2021). The schistosome responsible for bilharziasis in humans, constitutes the second major parasitic problem for humans in the world, infesting around 240 million people (all species combined) and more than 700 million people live in endemic areas (Kokaliaris et al., 2018; Tavakoli Pirzaman et al., 2024). 
Schistosomiasis is a zoonosis considered to be a neglected tropical disease (NTD). Its symptoms often masked by other pathologies, and yet it leads to losses through lowered fertility and reduced work capacity due to engendered pains (Sazmand et al., 2020). Several studies conducted in most countries of Africa have reported the burden of infectious diseases of working donkeys (Arslan and Umur, 1998; Agumah et al., 2015; Jesca et al., 2017). However, there is no information on gastrointestinal parasites of working donkeys in Niger replublic. With this in mind, this study was initiated in order to generate baseline data on the prevalence of shistosomiasis in working donkeys in the region of Tillabéri.


2. material and methods

2.1. Study area
The study was conducted in the irrigated perimeters, more precisely at the watering points of Tillabéri where the donkeys of the various localities (Toula, Tillakaina, Garié, Day (Daykaina,Daybéri) and Neyni) use to drink. The district of Tillabéri is located 115 km from Niamey in the western part of the country between coordinates 14° 12’37’’ North, and 1°27’10’’ East with an altitude of 215 m. It is bounded (i) to the East by the urban urban district of Ouallam, (ii) to the North by the rural district of Sakoira, (iii) to the West by the rural district of sinder and Dargol, and to the South by the rural district of kourtheye. The climate in the urban district of Tillabéri is Sahelian, with an average rainfall of 352.7 mm/year.

2.2. Study animals

The study populations consisted of donkeys of the various localities of Tillabéri. 

2.3. Study design and sampling procedure

From February to April 2023, a cross-sectional study was carried out in various localities of the district of Tillabéri to estimate the prevalence of schistosomiasis in 200 donkeys which were randomly selected without distinction of age, sex or body condition score. 

2.4. Sample collection and examination

2.4.1. Fecal sample collection

Feces were collected in a fresh state either directly from the rectum or from fresh deposits of the donkey using plastic rectal plastic gloves. Sufficient quantities of feces were collected and packed in plastic bags, and each sample was labeled with the animal number, date of collection, age and sex for identification purposes. The collected samples were then kept in icebox and sent to the Tillabéri regional veterinary laboratory for analysis. Samples were analyzed either immediately or a few days later (within 48 hr), feces were collected in collaboration with the owners. 

2.4.2. Fecal sample examination

Microscopic fecal examination was carried out by slightly modified fecal sedimentation technique constituted of seven (7) steps (Forety, 2001). Briefly, approximately 5 g of feces from the fecal mass was placed in a mortar, crushed and mixed with 100 ml of water using spatula. The resulting fecal suspension was poured through a sieve to remove plant debris and the solution was left to stand for an hour. Then the supernatant was carefully discarded, leaving only the sediment or pellet and a small amount of liquid. A drop of severally washed sediment (3 to 5 times) was placed on a microscope slide, carefully covered with a 22 mm x 22 mm coverslip to avoid trapping air bubbles. Identification of digestive tract parasites was performed using a light microscope at x10 magnification to examine the whole slide, and x40 to identify individual trematode eggs. 

2.5. Data analysis

Raw data collected were entered into Microsoft Excel spread sheet and coded. Statistical analyses were performed using GraphPad Prism. The prevalence (P) of infestations in donkeys was calculated as follows:

x100
  

3. results and discussion

Schistosomiasis is a waterborne parasitic disease hosted by aquatic snails affecting not only humans but also numerous animal species around the world (Léger et al., 2020). The parasite responsible of this infectious disease, considered as a major helminthosis remains a major threat to the health and well-being of domestic animals, including buffaloes, camels, cattle, goats, horses, pigs and sheep (Mesafint et al., 2023; Assfaw and Samuel, 2017; Getachew et al., 2010). For instance, the incidence helminthic infection among donkeys has been reported from other studies (Aboma et al., 2022; Sazmand et al., 2020; Mohammed Jajere et al., 2016; Atawalna et al., 2015; Sheferaw and Alemu, 2015; Ibrahim et al., 2011; Gebreab, 1998). Therefore, the present study was conducted to generate baseline data on the prevalence of shistosomiasis in working donkeys in the region of Tillabéri. A total of 200 subjects were diagnosed in this study. The number of female subjects (43%) was lower than that of male subjects (57%). 

3.1. Prevalence of Schistosoma infections in donkeys by sex 

The results showed that the rates of infestations in female and male donkeys are respectively 17.44% and 14.91% (Table 1). The infections were found to be more prevalent among the females.

Table 1. Distribution of Schistosoma infections in donkeys by sex
	Donkeys
	No. of samples
	No. (%) of Infections

	Female 
	86
	15 (17.44)

	Male 
	114
	17 (14.91)

	Total 
	200
	32 (16.00)




3.2. Prevalence of infections in donkeys by Schistosoma species 

Globally, four Schistosome species were identified in the studied population of donkeys (Fig. 1). These were Schistosoma haematobium, Schistosoma mensoni, Schistosoma intercalatum and Schistosoma bovis. The highest prevalence of schistosomiasis in infested donkeys was caused by Schistosoma bovis (43.75%). 
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Fig. 1. Schistosome species responsible for the infection of studied donkeys. A) Schistosoma Haematobum, B) Schistosoma  mansoni, C) Schistosoma Interculatum, D) Schistosoma Bovis; E)  Prevalence of infections in donkeys by Schistosome species.

As for the prevalence of this pathology, the results show a slightly higher infestation rate in female subjects (17.44%) than in male subjects (14.91%). In this study, four (4) Schistosoma species (Schistosoma haematobium, Schistosoma mensoni, Schistosoma intercalatum and Schistosoma bovis) were identified. Of these species, Schistosoma bovis (43.75%) is the most dominant, with a high prevalence in female donkeys. This parasitic infestation of donkeys in Tillabéri, is mainly due to their total freedom to feed and drink near the river and around stagnant or slow-flowing water. An overall infection prevalence of 16% for all species combined was obtained in this study. Several reports have emphasized on the veterinary and zoonotic importance of Schistosoma bovis as the main responsible for schistosomiasis in cattle (Elelu and Eisler, 2018; Boissier  et al., 2016; Webster  et al., 2013; De Bont  and Vercruysse, 1998) and other farmed ruminants (You et al., 2018; Charlier  et al., 2014; Ross et al., 2001). 

3.3. Spatial distribution of Schistosoma infections in donkeys in five localities of the department of Tillabéri

The prevalence of schistosomiasis varied by localities, with the highest rate (35%) observed in Day locality and the lowest in Toula (10%) and Garié (10%) (Table 2).

Table 2. Prevalence of Schistosoma infections in donkeys in five localities of the department of Tillabéri
	Localities
	No. of samples
	No. (%) of infections

	Neyni
	40
	5 (12.5)

	Toula
	40
	4 (10)

	Day
	40
	14 (35)

	Tillakaina
	40
	5 (12.5)

	Garié
	40
	4 (10)

	Total
	200
	32 (16)



The prevalence of Schistosomiasis in studied donkeys was found to vary with respect to the provenance of the animals. The site of Day was found with the highest prevalence of the infection (35%) when compared to the other sites. This can be explained by the fact that, donkeys from the site of Day graze far away from the village and consume water from rivers and stagnant or slow-flowing water. Our finding is in line with a previous study in Côte d’Ivoire that reported a high prevalence of schistosomiasis in cattle that graze away from the villages and consume water from rivers and dams (Kouadio et al., 2020). According to Akande and Odetola (2013), the water based snail intermediate host, flourishing in slow moving waters of man-made lakes, dams, irrigations channels and other fresh water bodies could be the crucial agent perpetuating this disease.

4. Conclusion

Schistosomiasis in donkeys is prevalent in the studied localities of Tillabéri, with the highest prevalence found in the locality of Day. Our study revealed that Schistosoma infection is associated with female sex. In addition, the occurrence of the diseases is closely linked to drinking water as a reservoir which could be suitable for the development and multiplication of intermediate hosts. In view to our preliminary findings which concerned only five study sites in Tillabéri, a large-scale studies in other localities and regions are now clearly needed, to better understand these risk factors. In near future, this could encourage the development of new strategic control program for donkey gastrointestinal helminths in the region of Tillabéri.
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