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			Abstract | Schistosomiasis is a neglected zoonosis in Cameroon, but remains enzootic in some agro-ecological zones of the country. This study evaluated the prevalence and risks factors of bovine schistosomiasis in the North, Adamawa and west, regions of Cameroon. A total of 700 cattle were examined in slaughterhouses in the Adamawa, North and West regions from February to September 2023.Screening methods by visual exploration of the mesenteric veins in search of adult worms and coproscopic analysis using the filtration technique were used. This last technique, although being the technique of choice because it is done on animals in ante-morten, gives less reliable results than macroscopic observation in post-mortem. Of the 700 animals explored, we had a total 50.6% of animals affected by schistosomiasis with prevalence’s of 13.7% and 50% respectively in coproscopy and macroscopic exploration of the mesenteric veins. A multivariate analysis between the factors predisposing the appearance of schistosomiasis and its prevalence showed us significant variations, the region of origin of the animals (p=0,0001), the department (p=0,0001), the breed (p=0,0001), body condition score (p=0,0001), body condition (p=0,002), watering site (p=0,0001). Bovine schistosomiasis is endemic in the northern and Adamawa regions of Cameroon. This pathology is favoured by factors such as the place of watering, the body condition score, and the place and department of origin of the animal. On this basis, it would be necessary to monitor the management of this disease and put in place means of preventing it.
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			Introduction 

			Schistosomiasis, also known as bilharzia or snail fever, is a helminthiasis that occurs in tropical and subtropical areas and is caused by trematodes of the genus Schistosoma, of which several species have been described, affecting both humans and animals (Luogbou et al., 2015). It currently affects 200 to 300 million people in around 74 countries (Mekonnen, 2020). The vast majority (80-85%) of schistosomiasis cases are found in sub-Saharan Africa (Mekonnen, 2020). This parasitic infestation also affects animals, more specifically cattle and rarely other domestic animals in Africa and Asia (Endris and Alemneh, 2017). These animals can be infested by 19 species of schistosomes, five of which are the focus of particular attention in veterinary medicine due to the severity of the associated infection observed in domestic ruminants in Africa (S. curassoni, S. matthei, S. bovis) and Asia (S. mekongi and S. japonicum) (King et al., 2015). Ruminants, and cattle in particular, are prone to schistosomiasis, the pathology being much more marked in the acute and sub-acute phase (6 to 12 weeks after infestation) where animals are noted with a reduction in meal intake associated with inappetence leading to weight loss ranging from 44 to 50% (with an average of 6kg/week). Mucoid and bloody diarrhoea was also observed, along with a mortality rate of 7.3% (Mccauley et al., 1984; Saad et al., 1984). Anaemia was observed between the 5th and 12th week post-infection, and hyper-proteinemia and eosinophilia were observed in affected animals. In the chronic phase (9 months after infestation), appetite is apparently normal but weight loss of 2 kg/week is observed (Dargie, 1980; Alexandra, 1998). These economic losses (mentioned above) are therefore considerable in the livestock sector, mainly due to mortality (around 7.3%), reduced fertility, lower productivity and stunted growth following weight losses of 44-50%. (Lefevre et al., 2010; Okpala et al., 2004; Pichford and Visser, 1982).

			Two studies carried out in Cameroon report a prevalence of 79.5% in cattle in the North Cameroon region and 19.5% in cattle slaughtered in Yaoundé and Douala abattoirs (Ousseni, 1990; Djuikwo-Teukeng et al., 2019). Although this information is available, data on the epidemiology of the disease in cattle in Cameroon are not fully known throughout the country. As Djuikwo-Teukeng et al. (2022) demonstrated, cattle watering points are home to molluscs that can be intermediate hosts for bovine and human schistosomiasis, making this a public health problem. Genuine knowledge of the epidemiology in Cameroon’s priority cattle-breeding areas (the north of the country and the west) would enable us to place particular emphasis on the measures to be taken to combat the disease as a public health problem.

			MATERIALS AND METHODS

			Institutional review board statement 

			The animal study protocol was approved by the Institutional Review Board (or Ethics Committee) of Universite des Montagnes (N° UdM-BUR-CPR-2021/006) for studies involving animals. The regional delegations in charge of animal health authorized the investigation in the three regions of Cameroon: Adamawa (N° 08/21/RA/DREPIA/SRSV), North (N° 39/21/1/RN/DREPIA/SRSV) et West (N° 04/23/MINEPIA/SG/DREPIA-O/SRAG). The animal production development company (SODEPA) in charge of the beef food chain has authorized (N°1079/I/2022/SODEPA/DG/DPC/SDT/SR) the investigation and collection of data in the slaughterhouses of these three regions. Slaughterhouse staff were informed of the purpose of the study and the approximate duration of the interview, and their informed consent was sought prior to their participation in the survey.

			Study area description 

			The study was carried out over an 8-month period from February to September 2023, in abattoirs in the North (Guider, Pitoa and Garoua I districts), Adamawa and West (Dang, Ngaoundere II and Meiganga districts) and West (Bafoussam and Foumban districts) regions (Figure 1). The North and Adamawa regions constitute, along with the Far North region, most of the production of ruminants in Cameroon. The Adamawa region extends from 6◦30′0′′ north latitude to 13°30′0′′ east longitude and the prevailing climate is cool, ranging between 22 and 25°C. The northern region extends between 8° and 10° north latitude and 12° and 16° east longitude, and the climate is hot and semi-arid, with a rainy season from mid-May to September, while the rest of the year is characterized by heat and drought. The western region lies between 5°32′60″ north latitude and 10°34′80″ east longitude and has an equatorial Cameroonian climate with temperatures varying between 11°C and 30°C, with an average of 22°C. The climate, the mobility of the animal and human populations and the agricultural activity of these three regions are favorable factors for the survival of intermediate hosts, which could allow the endemicity of schistosomiasis. The animal populations studied consisted of cattle (zebus and bulls) slaughtered in abattoirs in these different localities. The cattle were aged from 2 to over 10 years of both sexes, and of four different breeds. A mini-questionnaire was administered at the butchers to get an idea of the provenance of the animals slaughtered, the production system used for these animals, which shed light on feeding and watering sites, and the animal’s physical condition, which was taken into account in the animal’s assessment.
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			Figure 1: Map showing the study regions (Adamawa, North, West) in Cameroon.

			Sampling procedures

			The minimum size of 250 sample was calculated according to the formula proposed by Thrus Field’s (Thrusfield, 2018). This formula calculates the minimum sample size, taking into account the 5% precision with a value for a normal distribution corresponding to a confidence level of 95% and the expected prevalence. The expected prevalence of 79.5% of bovine schistosomiasis in Cameroon obtained by Ousseini in 1990 was used (Ousseni, 1990). Random sampling on two levels was used in this study. Firstly, simple random sampling was carried out among abattoirs in the three regions studied. A total of 8 abattoirs were selected and distributed across these regions. Secondly, simple random sampling was carried out among the animals slaughtered per day in the chosen abattoir. All cattle slaughtered in abattoirs in the selected regions were included in the study. The random choices we make about our animals and slaughterhouses, as all animals carrying the disease do not always show the same signs whether we are at the beginning or end of the infection. This inclusion criterion made it possible to obtain a sample of 700 cattle faeces from which the mestitic vein was examined.

			Data collection and examining the viscera

			After identifying the animals and their origins, a thorough examination was conducted to determine breed, age, sex and body condition before slaughter. The age of animal was determined according to the time of eruption and the degree of wear of the teeth, as described by Ron et al. (2003). The body condition score was based on the visibility of the sides, the spinous processes and the chest muscle as described by Lalman et al. (2021). After slaughter, the viscera were recovered and emptied of their contents, and the mesenteric veins were observed using a torch on the reverse side of the viscera for transparency. The adult schistosomes observed were collected in a petri dish with a solution of sodium isocitrate and NaCl (8.5 g NaCl + 7.5 g sodium isocitrate in 1 liter of spring water). Using a binocular magnifying glass, the worms obtained are separated and deposited in 1.5 mL Eppendorf tubes containing 95% ethanol.

			Method of coproscopic exam by filtration

			Faeces were collected directly from the rectum before slaughter or directly after slaughter. The samples collected (faeces) were transferred to sampling pots and placed in a cooler at a temperature of 4°C allowing the development of microorganisms to be stabilized and these will be sent to the laboratory for analysis. Subsequently for analysis, the filtration method is used to search for schistosome eggs. This method consists of recovering a quantity of faecal matter (50g), mixing it with water and passing the mixture through sieves of decreasing size ranging from 315 µm to 45 µm. The mixture is poured into the first 315 µm mesh sieve, the pressure water is poured through this allowing the eggs to pass through these different sieves which will be harvested in the 45 µm mesh sieve. On this last sieve is obtained a pellet, of which about 0.5ml added to distilled water is poured each time into 3 to 4 Petri dishes for observation with a binocular magnifying glass with the 4X objective in search of egg of schistosome.

			Data analysis 

			Data were analyzed using the R Foundation for Statistical Computing software package: R i386 4.1.2 (Copyright 2021) (R Core Team, 2019). Prevalence was calculated using this software. Chi-square test and logistic regression analysis were used to compare the proportions of positivity of detected samples between different regions and between different animals in order to identify risk factors associated with bovine Schistosomiasis. The confidence level was set at 95% for all analyses, and differences were considered significant at P ≤ 0.05. and P ≤ 0.01.

			Results and Discussion

			Distribution of population animal by major characteristics

			Table 1 shows first presente the characteristics of the cattle studied in the study regions. Table 1 shows that cattle from the northern region (46%) were the most represented in this study, with females predominating (70.1%). Most of these animals were aged between 6 and 10 years, and the Goudali breed was predominantly represented (43.3%), followed by the White Fulani breed (32.3%). They were mostly in normal body condition (68.6%).

			Table 1: Distribution of population animal by major characteristics.

			
				
					
					
					
				
				
					
							
							Variable

						
							
							Categories

						
							
							N (%)

						
					

					
							
							Regions

						
							
							North

						
							
							322(46)

						
					

					
							
							Sex

						
							
							Female

						
							
							491(70.1)

						
					

					
							
							Age

						
							
							(6-10 ans)

						
							
							352(50.2)

						
					

					
							
							Breed

						
							
							Goudali

						
							
							303(43.3)

						
					

					
							
							Body condition note

						
							
							Normal

						
							
							360(51.4)

						
					

					
							
							Body condition

						
							
							Good

						
							
							480(68.6)

						
					

					
							
							Breeding mode

						
							
							Extensive

						
							
							528(75.4)

						
					

					
							
							Watering site 

						
							
							River

						
							
							552(78.9)

						
					

				
			

			Prevalence of bovine schistosomiasis as a function of the characteristics of cattle slaughtered in the study slaughterhouses

			The Table 2 presente prevalence of bovine schistosomiasis as a function of the characteristics of cattle slaughtered in the study slaughterhouses. Out of a total of 700 animals examined, 354 (50.6%) were positive for schistosomiasis. Of these, 96 (13.7%) tested positive for adult worms on 

			Table 2: Prevalence of bovine schistosomiasis as a function of the characteristics of cattle slaughtered in the study slaughterhouses.

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Categories

						
							
							N (%)

						
							
							Visualization for adults N(%)

						
							
							Egg visualization N(%)

						
					

					
							
							Prevalence

						
							
							Animals

						
							
							354(50.6)

						
							
							350(50)

						
							
							96(13.7

						
					

					
							
							Region

						
							
							North 

						
							
							322(46)

						
							
							265 (82.3)

						
							
							78(24.2)

						
					

					
							
							West

						
							
							100(14.3)

						
							
							11(11)

						
							
							0

						
					

					
							
							Sex

						
							
							Female

						
							
							491(70.1)

						
							
							244(49.7)

						
							
							68(13.5)

						
					

					
							
							Male

						
							
							209(29.9)

						
							
							106(50.7)

						
							
							32(15.3)

						
					

					
							
							Age

						
							
							(2-5 ans)

						
							
							342(48.9)

						
							
							176(51.5)

						
							
							52(15.2)

						
					

					
							
							˃ 10 ans

						
							
							6(0.9)

						
							
							4(66.7)

						
							
							1(16.7)

						
					

					
							
							Physical condition

						
							
							Poor

						
							
							42(6)

						
							
							33 (78.6)

						
							
							13(31)

						
					

					
							
							Good

						
							
							480(68.6)

						
							
							231(48.1)

						
							
							58(12.1)

						
					

					
							
							Breeding mode

						
							
							Semi extensive

						
							
							172(24.6)

						
							
							100(58.1)

						
							
							22(12.8)

						
					

					
							
							Watering site

						
							
							River

						
							
							552(78.9)

						
							
							259(46.9)

						
							
							80(14.5)

						
					

				
			

			Table 3: Binary logistic regression model for factors associated with bovine schistosomiasis infection rate in the study area.

			
				
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Categories

						
							
							N(%)

						
							
							Visualization for adults

						
							
							Egg visualization

						
					

					
							
							n (%)

						
							
							OR (95% IC)

						
							
							P-value 

						
							
							%

						
							
							OR (95% IC)

						
							
							P-value 

						
					

					
							
							Regions

						
							
							North

						
							
							322(46)

						
							
							265 (82.3)

						
							
							Ref

						
							
							
							78(24.2)

						
							
							Ref

						
							
					

					
							
							Adamawa

						
							
							278(39.7)

						
							
							74 (26.6)

						
							
							 12.82(0.43-0.8)

						
							
							0.0001

						
							
							22(7.9)

						
							
							3.72 (0.48-1.17)

						
							
							0.0001

						
					

					
							
							West

						
							
							100(14.3)

						
							
							11(11)

						
							
							0.34 (1.18-2.90)

						
							
							0.0013

						
							
							0

						
							
							0 (0.64-2.29)

						
							
							0.0037

						
					

					
							
							Departements

						
							
							Vina

						
							
							200(28.6)

						
							
							65(32.5)

						
							
							Ref

						
							
							
							16(8)

						
							
							Ref

						
							
					

					
							
							Bénoué

						
							
							252(36)

						
							
							206(81.7)

						
							
							9.30 (1.26-2.36)

						
							
							0.0001

						
							
							68(27)

						
							
							4.25 (0.83-1.97)

						
							
							0.0001

						
					

					
							
							Mayo-louti

						
							
							70(10)

						
							
							59(84.3)

						
							
							11.14 (0.38-1.05)

						
							
							0.0001

						
							
							10(14.3)

						
							
							1.96 (0.49-2.02)

						
							
							0.1249

						
					

					
							
							Mbéré

						
							
							78(11.2)

						
							
							9(11.5)

						
							
							0.27 (0.49-1.273)

						
							
							0.0004

						
							
							6(7.7)

						
							
							0.96 (0.30-1.41)

						
							
							0.932

						
					

					
							
							Foumban

						
							
							50 (7.1)

						
							
							10(20)

						
							
							0.52 (0.56-1.77)

						
							
							0.0845

						
							
							0

						
							
							0.0 (0.25-1.67)

						
							
							0.0387

						
					

					
							
							Bafoussam

						
							
							50(7.1)

						
							
							1(2)

						
							
							0.04 (1.02-3.37)

						
							
							0.0001

						
							
							0

						
							
							0.0 (0.75-3.22)

						
							
							0.0387

						
					

					
							
							Breeds

						
							
							White fulani

						
							
							226(32.3)

						
							
							127(56.2)

						
							
							Ref

						
							
							
							41(18.1)

						
							
							Ref

						
							
					

					
							
							Goudali

						
							
							303(43.3)

						
							
							114 (36.6)

						
							
							0.47 (1.14-2.08)

						
							
							0.0001

						
							
							30(9.9)

						
							
							2.02 (0.77-1.82)

						
							
							0.006

						
					

					
							
							Red-fulani

						
							
							165(23.5)

						
							
							108(65.5)

						
							
							1.48 (0.37-0.76)

						
							
							0.0648

						
							
							28(17)

						
							
							1.08 (0.36-1.08)

						
							
							0.764

						
					

					
							
							Holstein

						
							
							6(0.9)

						
							
							1 (16.7)

						
							
							0.16 (0.02-1.70)

						
							
							0.0547

						
							
							1(16.7)

						
							
							0.90 (0.13-10.39)

						
							
							0.926

						
					

					
							
							Sex

						
							
							Female

						
							
							491(70.1)

						
							
							244(49.7)

						
							
							Ref

						
							
							
							68(13.5)

						
							
							Ref

						
							
					

					
							
							Male

						
							
							209 (29.9)

						
							
							106(50.7)

						
							
							1.04 (0.69-1.32)

						
							
							0.8043

						
							
							32(15.3)

						
							
							1.12 (0.56-1.44)

						
							
							0.613

						
					

					
							
							Age

						
							
							(2-5 ans)

						
							
							342(48.9)

						
							
							176(51.5)

						
							
							Ref

						
							
							
							52(15.2)

						
							
							Ref

						
							
					

					
							
							(6-10 ans)

						
							
							352(50.2)

						
							
							170(48.3)

						
							
							0.88 (0.91-1.65)

						
							
							0.404

						
							
							47(13.4)

						
							
							0.86 (0.64-1.5)

						
							
							0.485

						
					

					
							
							˃ 10 ans

						
							
							6 (0.9)

						
							
							4(66.7)

						
							
							1.89 (0.58-13.51)

						
							
							0.46

						
							
							1(16.7)

						
							
							1.2 (0.13-10.39)

						
							
							0.921

						
					

					
							
							NEC

						
							
							Normal

						
							
							360(51.4)

						
							
							153(42.5)

						
							
							Ref

						
							
							
							45(12.5)

						
							
							Ref

						
							
					

					
							
							Fat

						
							
							36(5.2)

						
							
							25(69.4)

						
							
							3.07 (0.35-1.38)

						
							
							0.0019

						
							
							6(16.7)

						
							
							1.40 (0.16-1.76)

						
							
							0.476

						
					

					
							
							Fat+

						
							
							7(1)

						
							
							4(57.1)

						
							
							1.80 (0.48-13.06)

						
							
							0.438

						
							
							2(28.6)

						
							
							2.80 (0.11-1.39)

						
							
							0.207

						
					

					
							
							Skinny

						
							
							47(6.7)

						
							
							33(70.2)

						
							
							3.19 (0.99-3.39)

						
							
							0.0003

						
							
							6(12.8)

						
							
							1.02 (0.56-2.76)

						
							
							0.958

						
					

					
							
							Skinny

						
							
							26(3.7)

						
							
							17(65.4)

						
							
							2.56 (0.85-4.40)

						
							
							0.0232

						
							
							7(26.9)

						
							
							2.58 (0.11-2.10)

						
							
							0.037

						
					

					
							
							Skinny-

						
							
							7(1)

						
							
							4(57.1)

						
							
							1.80 (0.69-6.01)

						
							
							0.438

						
							
							0

						
							
							0.0 (0.11-8.39)

						
							
							0.318

						
					

					
							
							Normal-

						
							
							105(15)

						
							
							60(57.1)

						
							
							1.80 (2.52-6.63)

						
							
							0.0081

						
							
							23(21.9)

						
							
							1.96 (0.95-2.78)

						
							
							0.016

						
					

					
							
							Normal+

						
							
							112(16)

						
							
							54(48.2)

						
							
							1.26 (1.72-4.11)

						
							
							0.2872

						
							
							11(9.8)

						
							
							0.76 (0.94-2.69)

						
							
							0.443

						
					

					
							
							Physical condition

						
							
							Good

						
							
							480(68.6)

						
							
							231(48.1)

						
							
							Ref

						
							
							
							58(12.1)

						
							
							Ref

						
							
					

					
							
							Average

						
							
							178(25.4)

						
							
							86 (48.3)

						
							
							1.01 (1.05-2.09)

						
							
							0.9655

						
							
							29(16.3)

						
							
							1.42 (0.68-1.77)

						
							
							0.156

						
					

					
							
							Poor

						
							
							42(6)

						
							
							33 (78.6)

						
							
							3.95 (2.09-3.08)

						
							
							0.0002

						
							
							13(31)

						
							
							3.26 (0.78-3.66)

						
							
							0.0006

						
					

					
							
							Breeding mode

						
							
							Extensive

						
							
							528(75.4)

						
							
							250(47.3)

						
							
							Ref

						
							
							
							78(14.8)

						
							
							Ref

						
							
					

					
							
							Semi-extensive

						
							
							172(24.6)

						
							
							100(58.1)

						
							
							1.54 (0.75-1.50)

						
							
							0.014

						
							
							22(12.8)

						
							
							0.85 (0.43-1.24)

						
							
							0.518

						
					

					
							
							Watering site

						
							
							Borehole water

						
							
							75(10.7)

						
							
							60(80)

						
							
							Ref

						
							
							
							11(14.7)

						
							
							Ref

						
							
					

					
							
							River

						
							
							552(78.9)

						
							
							259(46.9)

						
							
							0.22 (0.31-0.67)

						
							
							0.0001

						
							
							80(14.5)

						
							
							0.98 (0.45-1.23)

						
							
							0.953

						
					

					
							
							Well water

						
							
							15(2.1)

						
							
							8(53.3)

						
							
							0.50 (1.11-2.52)

						
							
							0.2993

						
							
							3(20)

						
							
							1.94 (0.06-4.23)

						
							
							0.365

						
					

					
							
							Tap water

						
							
							58(8.3)

						
							
							22(37.9)

						
							
							0.15 (0.67-1.99)

						
							
							0.0001

						
							
							6(10.3)

						
							
							0.67 (0.72-2.91)

						
							
							0.459

						
					

					
							
							Infestation rate

						
							
							none

						
							
							350(50)

						
							
							0

						
							
							Ref

						
							
							
							4(1.1)

						
							
							Ref

						
							
					

					
							
							Important

						
							
							67(9.6)

						
							
							67(100)

						
							
							0 (0.41-0.48)

						
							
							0.0001

						
							
							19(28.4)

						
							
							34.24 (1.51-4.81)

						
							
							0.0001

						
					

					
							
							
							Light

						
							
							106(15.1)

						
							
							105(99.1)

						
							
							0.22 (0.37-0.45)

						
							
							0.0001

						
							
							23(21.7)

						
							
							23.97 (1.10-3.13)

						
							
							0.0001

						
					

					
							
							
							Medium

						
							
							177(25.3)

						
							
							177(100)

						
							
							0 (0.29-0.37)

						
							
							0.0001

						
							
							54(30.5)

						
							
							37.98 (2.93-7.07)

						
							
							0.0001

						
					

				
			

			Values in a column with “*” differ significantly at p < 0.05; n: number of positive animals; IC: confiance interval; OR: Odd ratio.

			faecal examination and 350 (50%) tested positive for adult worms on visceral examination. The prevalence of both adult worms and eggs in faeces was higher in the northern region, at 82.3% and 24.2%, respectively. These prevalences are lower in the western region, with 11% and 0%, respectively. Although females were slaughtered the most, according to our two methods of analysis, males were more infested than females: 50.7% versus 49.7% for the presence of adult worms and 15.3% versus 13.5% for the presence of eggs in faeces. The most slaughtered animals are those aged 2 to 5 years, with an infestation of 51.5% and 15.2% respectively for adult worm visualization and egg presence, but the most infested class (66.7% and 16.7%) is that over 10 years old. Fonction on body condition, the most infested animals were those in poor condition (78.6% and 31%, respectively). They were obtained mainly from farms with extensive farming systems, but the most infested system was semi-extensive (58.1%). Most of the animals’ drinking water came from rivers, and almost half (46.9%) were infested with adult forms of schistosome.

			Table 4: Linear regression model analysis of the association of cattle risk factors with Schistosoma bovis positivity by exploration of mesenteric veins and the presence of eggs in faeces in the northern (Adamawa and North) and western regions of Cameroon.

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							Presence of adult schistosomes

						
							
							Presence of schistosome eggs

						
					

					
							
							P-value

						
							
							χ 2

						
							
							P-value

						
							
							χ 2

						
					

					
							
							Regions

						
							
							0.0001*

						
							
							255.99

						
							
							0.0001*

						
							
							51.86

						
					

					
							
							Departments

						
							
							0.0001*

						
							
							269.24

						
							
							0.0001*

						
							
							59.07

						
					

					
							
							Breeds

						
							
							0.0001*

						
							
							40.46

						
							
							0.03*

						
							
							8.50

						
					

					
							
							NEC

						
							
							0.0005*

						
							
							26.26

						
							
							0.04*

						
							
							13.72

						
					

					
							
							Physical condition

						
							
							0.007*

						
							
							14.59

						
							
							0.002*

						
							
							12.01

						
					

					
							
							Breeding mode

						
							
							0.014*

						
							
							6.04

						
							
							0.51

						
							
							0.42

						
					

					
							
							Watering site

						
							
							0.0001*

						
							
							32.92

						
							
							0.59

						
							
							1.88

						
					

					
							
							Infestation rate

						
							
							0.0001*

						
							
							33.92

						
							
							0.0001*

						
							
							103.1

						
					

				
			

			Risk factors associated with bovine schistosomiasis in the North, Adamawa and West regions

			Table 3 shows a logistic regression of risk factors, and Table 4 shows the risk factors at animal level associated with Schistosoma bovis positivity with the presence of adults and the presence of eggs in faeces in a multivariate analysis using linear regression at P < 0.05. Taking into account the presence of adults, Schistosoma bovis was significantly correlated with region (p=0.0001), department (p=0.0001), breed (p=0.0001), body condition score (p=0.0005), physical condition (p=0.007), rearing method (p=0.014), watering site (p=0.0001) and infestation rate (0.0001). The presence of Schistosoma bovis eggs was significantly correlated with region (p=0.0001), department (p=0.0001), breed (p=0.03), body condition score (p=0.04), physical condition (p=0.002) and infestation rate (0.0001).

			The results of the present study show a variation in the prevalence of bovine schistosomiasis depending on the site of origin of the animals and the parameters studied. Coproscopic examinations for schistosome eggs and post-mortem examinations for adult worms carried out in this study revealed a prevalence of 13.7% and 50% respectively. Our results are close to those reported by Chanie et al. (2012), Temesgen et al. (2022), but differ from those reported by Abebe et al. (2019) for coproscopic examination. These similarities and differences may be due to the Ethiopian climate, which is similar to our study areas in Cameroon. With regard to macroscopic examination, our results differ from those of Temesgen et al. (2022) and Djuikwo (2019), who found lower prevalences. This difference may be due to the method used to explore the mesenteric veins and the study period, as we covered the dry season, when animals move around more in search of green pasture. The low prevalence of bovine schistosomiasis recorded by faecal examination compared with that recorded by macroscopic observation of the mesenteric vessels may be related to the fact that adult parasites became established in the mesenteric veins at different stages and the stage of infestation may determine the emergence of eggs in the faeces. Similarly, the quantity of eggs emitted per day in the case of Schitosoma bovis is approximately 01 to 4.6 eggs per hour (Brumpt, 1930), which could explain the fact that at times no eggs were present in the 30g of faecal material analysed. This may also be due to the host organism’s immune response to the schistosomes, which is not primarily directed at eliminating adult worms but rather at suppressing worm fecundity (Lawrence, 1974) which therefore leads to a reduction in egg production. Our results are better than those reported by Melkamu (2016) in Ethiopia, who found prevalences of bovine schistosomiasis of 10% and 22% respectively. Although there is a difference between the two methods, it may be advisable to carry out a blood test (serology) to see if the eggs are circulating in the bloodstream in animals that do not yet have the eggs in their faeces. This would make it possible to reconcile the results of visceral exploration and coproscopy.

			These prevalences were observed mainly in animals in the North and Adamawa regions. Such a high prevalence could be explained by the fact that the various infested regions show an abundance of intermediate hosts, as shown by Hansen and Perry (2013), who relate the prevalence of schistosomiasis in an area to the presence of intermediate hosts and their ability to develop and survive in the environment associated with large permanent bodies of water. This prevalence is lower than that observed by (Ousseini, 1990) in the abattoirs of Garoua and Maroua, which was 79.5%. Such a difference could be explained by changes in the conditions under which cattle are reared, which are much more controlled in terms of feed and health, giving less access to high-risk areas and systematic health checks on farms. However, our prevalence is higher than that obtained by (Djuikwo et al., 2019), which was 19.5%. This study was carried out in the Yaoundé and Douala slaughterhouses with animals from various origins from which the infestation rate could be lower. This trend was consistent with other studies (Gebru et al., 2015; Yeneneh et al., 2012) but inconsistent with other results (Tsega and Derso, 2015; Solomon, 2008; Aylate et al., 2017; Ameni et al., 2001). This may be due to the fact that most of the local breeds present in our study have the ability to walk long distances and are therefore able to come into contact with large rivers infested with schistosome cercariae. This aptitude as a great walker enables them to make transhumance in search of pasture and are therefore in contact with areas at risk of Schistosoma bovis infestation. In our work, although females are the most represented, males are the most infested with schistosomiasis, both in terms of the search for adult worms and the presence of eggs in faeces. Our results are in agreement with those of (Chanie et al., 2012; Setargew et al., 2012; Merawe et al., 2014; Gebru et al., 2015; Solomon, 2008; Yeneneh et al., 2012). This can be explained by the fact that males move around more during the year than females, which move around less than males at a given time of year due to their physiological state.

			A higher prevalence of Schistosoma bovis was noted in cattle with poor general condition (body condition score) with significant variation. This is in agreement with the results reported by Merawe et al. (2014) and Belayneh and Tadesse (2014). Some authors, notably Urqhart et al. (1997) and Hansen and Perry (1994) had reported that bovine schistosomes use host nutrition and compromise host immune competence, leading to predisposition to certain pathologies. We can also say that immunity doesn’t just prevent the maturation of the challenge infection, but rather suppresses worm fecundity, resulting in a lower number of eggs in the faeces, which helps us understand the difference between our two analysis methods.

			The rate of schistosome infestation varied significantly according to physical condition, body condition score and rearing system (P<0.05). It is a fact that animals belonging to the extensive management system are more exposed to infestation by schistosome parasites than those kept indoors, because animal control is less stringent than in the intensive farming system. Due to the lack of control, these animals are in permanent contact with the risk zones, i.e. the water zones containing furcocerci eliminated by the molluscs. These results are in agreement with those obtained by (Belayneh and Tadesse 2014), (Yezina 2019) and Kifle  et al. (2022) in Ethiopia. Breeders would be well advised to provide pasture on their farms, and to ensure that watering sources are perfectly controlled to limit infestation of the animals.

			Conclusions and Recommendations

			Bovine schistosomiasis is an endemic disease in the North and Adamawa regions, the study shows a variation in prevalence depending on the search methods for the pathogen. Similarly, significant variations were observed in the different variables analyzed in particular (the region of origin of the animals, the department, the breed, the score of body condition, the physical condition, the breeding system, the site of watering). Insufficiencies in screening for the disease lead to the maintenance of intermediate sources and hosts of the parasite and contribute to infestations and re-infestations of cattle, thus leading to a slight drop in productivity and a risk of hybridization with human schistosomes which could harm health of man and animal.
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Abstract | Schistosomiasis is a neglected zoonosis in Cameroon, but remains enzootic in some agro-ecological zones
of the country. This study evaluated the prevalence and risks factors of bovine schistosomiasis in the North, Adamawa
and west, regions of Cameroon. A total of 700 cattle were examined in slaughterhouses in the Adamawa, North and
West regions from February to September 2023.Screening methods by visual exploration of the mesenteric veins in
search of adult worms and coproscopic analysis using the filtration technique were used. This last technique, although
being the technique of choice because it is done on animals in ante-morten, gives less reliable results than macroscopic
observation in post-mortem. Of the 700 animals explored, we had a total 50.6% of animals affected by schistosomiasis
with prevalence’s of 13.7% and 50% respectively in coproscopy and macroscopic exploration of the mesenteric veins. A
multivariate analysis between the factors predisposing the appearance of schistosomiasis and its prevalence showed us
significant variations, the region of origin of the animals (p=0,0001), the department (p=0,0001), the breed (p=0,0001),
body condition score (p=0,0001), body condition (p=0,002), watering site (p=0,0001). Bovine schistosomiasis is
endemic in the northern and Adamawa regions of Cameroon. This pathology is favoured by factors such as the place
of watering, the body condition score, and the place and department of origin of the animal. On this basis, it would be
necessary to monitor the management of this disease and put in place means of preventing it.
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74 countries (Mekonnen, 2020). The vast majority (80-
85%) of schistosomiasis cases are found in sub-Saharan
Africa (Mekonnen, 2020). This parasitic infestation also

INTRODUCTION

chistosomiasis, also known as bilharzia or snail

fever, is a helminthiasis that occurs in tropical and
subtropical areas and is caused by trematodes of the genus
Schistosoma, of which several species have been described,
affecting both humans and animals (Luogbou ez a/., 2015).
It currently affects 200 to 300 million people in around

affects animals, more specifically cattle and rarely other
domestic animals in Africa and Asia (Endris and Alemneh,
2017). These animals can be infested by 19 species of
schistosomes, five of which are the focus of particular
attention in veterinary medicine due to the severity of
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