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Abstract 20 

In view of gathering baseline information about the prevalence of animal trypanosomosis, 21 

the Pan African Tsetse and Trypanosomiasis Eradication Campaign (PATTEC) funded a cross 22 

sectional survey in the Region of the Boucle du Mouhoun which constitutes the Northern 23 

limit of the tsetse distribution in Burkina. This cross sectional study was carried out in 53 24 

villages located in the 6 provinces of the region. A total of 2002 cattle, 1466 small ruminants 25 

and 481 donkeys were sampled. This survey showed that about 25% of the cattle had been 26 

treated with trypanocidal drugs within 3 months before the survey compared to 3% and 27 

0.42% for the small ruminants and donkeys respectively. Parasitological prevalence in cattle 28 

was low: 0.77% (95% C.I. 0.30-1.95%). No goats and three donkeys were found infected with 29 

trypanosomes. Infections were mainly due to Trypanosoma vivax (75.0%) with cases of T. 30 

congolense (25.0%). In cattle, the serological prevalence of trypanosomosis, for the entire 31 

Region of the Boucle du Mouhoun, was 34.2% (95%C.I. 26.1-43.4%). For sheep, goats and 32 

donkeys, the prevalence were of 20.9% (95%C.I. 12.2-33.5%), 8.5% (95%C.I. 5.7-12.5%) and 33 

5.8% (95%C.I. 3.9-8.6%) respectively.The age and distance to the river were the two main 34 

risk factors associated with seropositivity. 35 
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INTRODUCTION 37 

The economy of Burkina Faso is largely dependent on pastoral agriculture. The contribution 38 

of the national herds to the gross domestic product ranges from 10 to 14% (MEDEV,2002; 39 

MEDEV,2004). The livestock includes cattle (8 million), small ruminants (18 million), pigs (2 40 

million) and equids (1 million) (Ministère des Ressources Animales,2010). Ruminants are 41 

either raised in sedentary or transhumant animal husbandry systems mostly on communal 42 

natural pastures and with limited access to adequate veterinary health care delivery. This 43 

system of livestock management highly exposes animals to the risk of disease outbreaks 44 

which are indeed often reported by the veterinary services (Ministère des Ressources 45 

Animales,2006; Ministère des Ressources Animales,2010). Among all the diseases, 46 

trypanosomosis being the most frequent one greatly hampers livestock productivity in 47 

Burkina Faso (Ministère des Ressources Animales,2006). One third of the total surface of the 48 

country is at risk of the disease. More than 63% of the country’s cattle population is raised 49 

in zones with high trypanosomosis risk (Kamuanga et al., 2001). Those zones are partially 50 

preserved from human activities offering good grazing capacities for the cattle but, at the 51 

same time, providing suitable refuges for the tsetse flies. 52 

In Burkina Faso, the financial costs of trypanocidal compounds have been estimated to be 53 

3.9 million US$ per annum (Sow et al., 2010). Treatments with trypanocidal drugs constitute 54 

the most frequently used method for controlling trypanosomosis and maintaining 55 

susceptible breeds in tsetse infested areas. However, extended use of these drugs led to the 56 

development of chemoresistance in all trypanosomosis enzootic areas of Burkina Faso 57 

(Clausen et al., 1992; McDermott et al., 2003; Talaki et al., 2007; Sow et al., 2012). 58 
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The Government of Burkina Faso tried to mitigate the impact of human and animal 59 

trypanosomosis with the support of international partners. All previous efforts to eliminate 60 

tsetse and trypanosomosis in the country failed because of the interconnections between 61 

the different river systems within and outside the country and the lack of a concerted 62 

approach in dealing with this trans-boundary animal disease (Adam et al., 2012). 63 

The Pan-African Tsetse and Trypanosomosis Eradication Campaign (PATTEC) is the most 64 

recent programme that was launched to eliminate tsetse and trypanosomosis. Thirty seven 65 

African countries endemic for human and animal trypanosomosis are participating to the 66 

campaign. In Burkina Faso, the Region of the Boucle du Mouhoun was selected as one of the 67 

initial locations for the implementation of the PATTEC initiative. Indeed, this region is 68 

located at the Northern limit of the tsetse distribution (Laveissière,1976; Hendrickx et al., 69 

1999) and the subsequent elimination campaign will be carried out following the “rolling 70 

carpet” strategy from North to South. Preventing reinvasion of flies living in the adjacent 71 

river basins i.e. the Comoé, The Niger and the Sissili river basins would be indicated since 72 

the population of flies originating from the different water basins are genetically 73 

interconnected (Solano et al., 2010; Kone et al., 2011). The present survey was conducted 74 

before implementing the eradication campaign with the aim of determining the prevalence 75 

of trypanosome infections and the health status of farm animals by using the packed cell 76 

volume (PCV) and Body Condition Score (BCS) as indicators. A cross-sectional survey was 77 

conducted from September to December 2007, during the transition rainy to dry season (i) 78 

to identify hot spots (high prevalence of the disease) to conduct block treatment for 79 

trypanocidal drug resistance testing, (ii) to get an estimate of the disease prevalence, (iii) to 80 
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assess the impact of the disease on the health status of the animals and indirectly (iv) to 81 

evaluate the efficiency of the treatments with trypanocidal drugs in the area. 82 

MATERIAL AND METHODS 83 

Study area 84 

The Region of the Boucle du Mouhoun, is located at the North-West of Burkina Faso 85 

between 2°4' - 4.6° W and 11°23' - 13°7' N, and its surface is about 34,000 km² (12.6% of the 86 

national territory). The region is subdivided in 6 provinces namely Balé, Banwa, Kossi, 87 

Mouhoun, Nayala and Sourou. These provinces are divided in a total of 47 departments, 88 

themselves composed of 1061 villages (Ministère de l'Administration Territoriale et de la 89 

Décentralisation - Burkina Faso (MATD),2007). The climate of the region is of soudano-90 

sahelian type with the annual rainfall ranging between 500 to 1400 mm (MEDEV,2005). The 91 

region is drained by the Mouhoun river which is 280 km long. A dense hydrographic network 92 

made by permanent and temporary tributaries is woven around the Mouhoun river (figure 93 

1). 94 

Parasitological survey 95 

Sampling  96 

Among the 1061 villages of the 47 departments, one village was randomly selected from 97 

each department. To increase the chances to get a suitable environment for the block 98 

treatments for drug resistance testing i.e. where the risk of trypanosome infection is high 99 

enough, six additional villages were randomly selected from a list of 41 being located less 100 

than 5 km from the river or its main tributaries. Further random sampling of 50 cattle, 30 101 

small ruminants and 10 donkeys was there organized. In total 2,650 cattle, 1,590 small 102 

ruminants and 530 donkeys were selected as theoretical sampling frame. For each sampled 103 
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animal, information related to species, sex, age, breed, body condition score (BCS), livestock 104 

management system and history of trypanocidal treatments were recorded. The sampling 105 

took place in September and November 2007, i.e. during the transition rainy to dry season. 106 

Parasitological and serological analysis 107 

A blood sample was collected in heparinised Vacutainer® tubes from each animal by vein 108 

puncture of the jugular vein for the determination of the PCV and the detection of 109 

trypanosomes using the buffy-coat technique (Murray et al., 1977). The serum collected on 110 

dry Vacutainer® tubes was used for the detection of the anti-trypanosome antibodies. The 111 

dry tubes containing the blood of each animal were centrifuged (430 g, 10 min) and sera 112 

were collected into Eppendorf® tubes that were kept at cool temperature on ice during the 113 

field operations and then at -20°C before ELISA processing. The serological analyses were 114 

carried out using an indirect ELISA according to the protocol described by (Desquesnes et 115 

al., 1999). Briefly, microplates were sensitized with soluble antigens (5µg / ml) of 116 

Trypanosoma vivax (IL1392), T. brucei (ILTat1.2), T. congolense savannah type (IL1180) or T. 117 

evansi. The results of the ELISA analyses were expressed as relative percentage positivity 118 

(RPP) compared to positive and negative reference samples. The positivity thresholds (PT) 119 

were fixed at 20% (Desquesnes et al. 1999).  120 

Statistical analysis 121 

Data from the different animal species were analysed separately in robust generalized linear 122 

models, using the villages as primary sampling units. Overall parasitological and serological 123 

prevalences were estimated from the 47 randomly selected villages (excluding the 6 124 

additional villages closer to rivers) using logistic regressions without explanatory variables. 125 

All other analyses were performed on data originating from all 53 villages (including the 6 126 



7 
 

additional villages closer to rivers), considering the distance to main rivers ( > or <= 5 km) as 127 

strata. Prevalences less than 5 km from main rivers and beyond were estimated using the 128 

distance to the rivers ( > or <= 5 km) as only binary explanatory variable. The significance of 129 

the distance to rivers and the animals’ age on their serological status was evaluated in a 130 

multivariate model using these two parameters as continuous explanatory variables. Finally, 131 

the effect of trypanosome infections (observation of trypanosomes and seropositivity; 132 

explanatory variables) on the PCV and the BCS (responses) was evaluated in ordered 133 

multinomial logistic regressions. Body condition was classified as good, medium and bad 134 

whereas 3 PCV classes were created using <20 and <26 as cut-offs for the four animal 135 

species considered in this study. The proportion of animals and confidence interval were 136 

calculated for each class using a non-linear combination of estimators. A significance 137 

threshold of 5% was used in all statistical tests. 138 

RESULTS  139 

Sampled animals 140 

A total of 2,002 cattle, 1,466 small ruminants, 481 donkeys were sampled from the 53 141 

selected villages participating to the survey (table I). The sampled animals were mainly 142 

sedentary (98.6%), with 64.3% of males, because of the presence of draught oxen. In the 143 

herds, 72.4% were Zebus (Bos indicus), 3.9 % were taurines (Bos taurus) and 23.7% were 144 

crossbred. In sheep, the breed repartition was 80.2%, 5.4% and 14.4% for Djallonke, Bali-Bali 145 

and crossbreds respectively. Similarly, in goats, the proportion of Djallonke, Sahel and 146 

crossbred was 77.6%, 6.9% and 15.5% respectively. 147 

The study showed that 11.7% and 12.9 % of the cattle, for diminazene aceturate (DA) and 148 

isometamidium chloride (ISM) respectively, had received a treatment less than three 149 
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months before the sampling; for sheep, those proportions were 5.25% and 0.2% for DA and 150 

ISM respectively. When considering goats and donkeys, the proportion of animals treated 151 

with DA was of 1.5% and 0% respectively, none was treated with ISM.  152 

Isometamidium chloride (ISM) and diminazene aceturate (DA) were thus used in equal 153 

proportion in cattle whereas in small ruminants DA was used nearly exclusively. This result 154 

indicates that the use of trypanocides in small ruminants was much more curative than 155 

preventive, corroborating the low impact of trypanosomosis in these animals.  156 

Prevalence  157 

Parasitological Prevalence (buffy coat) 158 

For the whole Region of the Boucle du Mouhoun, the parasitological prevalence of 159 

trypanosomosis was low. Indeed, in cattle, the most affected species, the mean prevalence 160 

was 0.77% (95%C.I. 0.30-1.95%). In goats no case of infection was observed. Detailed results 161 

per species and per province are provided in table 2. 162 

Trypanosome infections were mainly due to T. vivax (75%) with cases of T. congolense 163 

infections in cattle (25%). No cases of infection by T. evansi was observed. The distance of 164 

the village from the river (more or less than 5 km) had no significant effect on the 165 

parasitological status of the animals (P=0.654). The BCS were independent from the 166 

parasitological status of the animals (P=0.642). However, the PCV values of parasitologically 167 

positive animals were significantly lower than the negative (P < 0.001). The proportion of 168 

cattle in the three PCV categories with their 95% C.I. are shown in table 3. 169 

Serological prevalence 170 

In cattle, the serological prevalence of trypanosomosis, for the entire Region of the Boucle 171 

du Mouhoun, was 34.2% (95%C.I. 26.1-43.4%). For sheep, goats and donkeys, the 172 
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prevalence were of 20.9% (95%C.I. 12.2-33.5%), 8.5% (95%C.I. 5.7-12.5%) and 5.8% (95%C.I. 173 

3.9-8.6%) respectively. Detailed serological prevalences per species and per province are 174 

shown in table 4. The distance of the village to the river had a significant effect (P < 0.001) 175 

on the serological prevalence of cattle with a 3% (95%C.I. 1.6-4.6%) reduction of the Odd 176 

Ratio per additional kilometre from the river. The same trend was observed for the small 177 

ruminants but not for the donkeys. As expected, the age of the cattle also influenced the 178 

serological status with a 10% (95%C.I. 5.4-15.7%) increase of the Odd Ratio per additional 179 

year of age. The same trend was observed for the other species. The BCS of the 180 

seropositives were not significantly different from the seronegatives (P=0.066). The same 181 

trend was observed for the other species. The serological status was not correlated with the 182 

PCV values (P=0.567). The same trend was observed in the other species. 183 

DISCUSSION 184 

This study highlighted (i) a low parasitological prevalence in all species, (ii) a high serological 185 

prevalence in cattle, (iii) a moderate serological prevalence in the other species, (iv) the 186 

efficient use of prophylactic and curative trypanocidal drugs in cattle and (v) a parsimonious 187 

use of curative treatments in the other animal species.  188 

About 25% of the cattle were treated (12.9% with ISM and 11.7% with DA) against 189 

trypanosomosis less than 3 months before the survey while less than 3% and 0.5 % of small 190 

ruminants and donkeys respectively had received a trypanocide treatment. The intensive 191 

use of trypanocidal drugs in cattle might be explained by the fact that herds reared in the 192 

Region of the Boucle du Mouhoun were composed from 96% of trypanosomosis susceptible 193 

breed, mainly zebu and crossbred zebu / taurine. This is a common situation as the 194 

susceptible breeds are intuitively considered as generating more profit by the farmers 195 

because of their larger format despite the fact that they are equally productive (Maichomo 196 
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et al., 2009). The restricted use of trypanocidal drugs in sheep might find its roots in the fact 197 

that the Djallonke is the most popular breed in the area as it presents a higher level of 198 

trypanotolerance compared to the local Bali-Bali breed and crossbreds (Agyemang,2005; 199 

Bengaly et al., 2001; Geerts et al., 2009). Goats were even less affected by the disease than 200 

sheep, which was expected, as this species is known to show an active defence against the 201 

tsetse flies by body movements and skin thrilling (Simukoko et al., 2007). The low rate of 202 

treatments in donkeys could be explained by the fact that ISM induces a local inflammatory 203 

reaction at the injection place (Eisler et al., 1996) and that the usual site of deep 204 

intramuscular injection corresponds to the place of harnessing which causes wounds 205 

handicapping draught donkeys for several days or weeks. Lastly, trypanosomosis prevalence 206 

in the various animal species seemed to reflect their systems of husbandry practice. Cattle 207 

and to a lesser extent sheep, which are generally led away from the village usually on the 208 

river edges in search of pasture, had the highest prevalence of trypanosomosis. On the 209 

contrary, goats and donkeys are generally kept around the village, away from the tsetse 210 

habitats e.g. in the dry season, donkeys are used for house works such as the transportation 211 

of water and building materials. Therefore, these two species presented less positive cases 212 

of trypanosomosis. 213 

The study showed that T. vivax was the most prevalent trypanosome species (75%, n=21) 214 

followed by T. congolense. This finding corroborates reports from previous surveys 215 

conducted in the Region of the Boucle du Mouhoun and other tsetse infested area in 216 

Burkina Faso (Bengaly et al. 2001; Bouyer and Bengaly ,2006; Desquesnes et al. 1999). The 217 

predominance of T. vivax might be explained by the exclusive presence in the study area of 218 

tsetse flies belonging to the palpalis group which is known as the effective vectors of this 219 

trypanosome species (Moloo and Kutuza ,1988) and also by the abundance of mechanical 220 
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vectors also known to be effective transmitters of T. vivax (Desquesnes and Dia ,2003; 221 

Desquesnes and Dia ,2004). 222 

As expected, haematocrits were consistently lower in seropositive animals (table 3). 223 

However, nearly 60% of those seropositives had a PCV higher than 26 and only around 5% 224 

with PCV values lower than 20. This value of 26% constitutes a threshold that is a valuable 225 

indicator of trypanosomal infections when associated with the parasitological results 226 

(Marcotty et al., 2008). The low proportion of anaemic animals is a strong signal that 227 

treatments are effective in this area and that the health condition of the animals can be 228 

maintained even in the presence of the parasites and their vectors. 229 

The low parasitological prevalences associated to high serological prevalences in cattle 230 

indicates that animals are frequently in contact with the parasites but are effectively cured 231 

by the trypanocidal drugs. The term of “cured” should be here considered as a persisting 232 

negative microscopical diagnosis after treatment. Diagnosis by PCR could certainly detect 233 

more positive animals but the question is then raised about the usefulness of diagnosing 234 

very low parasitaemia in healthy animals. In an experimental model, it was shown that some 235 

goats inoculated with T. vivax and treated either with DA or ISM developed very low and 236 

intermittent parasitaemia that were not affecting the weight and PCV’s. All the goats 237 

presenting clinical signs were microscopically positive (Van den Bossche et al., 2010; 238 

Vitouley et al., 2012).  239 

Interestingly, there was no correlation between the parasitological or serological status and 240 

the BCS. This brings even more weight on the efficacy of the drug treatment that are 241 

administered by the farmers. 242 
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This study showed a strong correlation between the proximity to the river or main 243 

tributaries and the serological status of the cattle. In the dry season, the river edges still 244 

provide some pasture for livestock and the risk of trypanosome infection is high. Because of 245 

regular trypanocidal treatments, the parasitological prevalence remains low. In this study, 246 

prevalences were 0.77% and 34.2% for parasitology and serology respectively in cattle.  247 

The parasitological prevalence (all animal species considered) in this study was far lower 248 

than what was found in previous surveys carried out in the same Region of the Boucle du 249 

Mouhoun. Indeed, Bouyer and Bengaly (2006) and Bengaly et al. (2001) found 250 

parasitological prevalence of 3.2% and 7.7% respectively as against 0.77% prevalence in this 251 

study. Those two previous studies were limited to the sole province of Mouhoun (not 252 

extended to the whole Region of the Boucle du Mouhoun), and were both carried out in the 253 

rainy season.  254 
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Table 1. Number of sampled animals per province in the Region of the Boucle du Mouhoun 369 

 370 

 371 
 372 
  373 

Cattle Sheep Goats Donkeys Horses Camel

Balé 11 428 268 45 101 0 0

Banwa 7 245 114 36 59 1 0

Kossi 12 508 226 126 114 3 0

Mouhoun 9 315 172 73 72 0 0

Nayala 6 279 88 88 60 0 0

Sourou 8 227 141 89 75 0 1

Total 53 2002 1009 457 481 4 1

Province Number of villages

Number of sampled animals
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Table 2. Parasitological prevalence of trypanosomosis by province (September to 374 

November) 375 

 376 

With P as prevalence; < lower limit confidence interval; > upper limit confidence interval 377 

 378 

  379 

Province Cattle (n=2002) Sheep (n=1009) Donkeys (n=481)

P (%) < > P (%) < > P (%) < >

Balé 0,7 0,4 1,2 0,4 0,2 1,1 2,0 1,1 3,7

Banwa 2,0 1,5 2,7 0,9 0,5 1,7 1,7 0,9 3,3

Kossi 0,8 0,5 1,3 0,9 0,5 1,7 0,0 nd nd

Mouhoun 1,9 1,4 2,6 0,0 nd nd 1,4 0,7 2,9

Nayala 2,2 1,6 2,9 1,1 0,6 2,0 0,0 nd nd

Sourou 0,9 0,6 1,4 0,0 nd nd 0,0 nd nd
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Table 3. Proportion of cattle in the 3 PCV categories 380 
 381 

 382 
 383 
 384 

 pcv > 26% 20% < pcv < 26% pcv < 20%

Seronegative 86.0% (83.0-89.1) 12.7% (9.9-15.6) 1.2% (0.7-1.7)

Seropositive 58.5% (40.3-76.6) 36.5% (21.4-51.5) 5,1% (1.4-8.8)

Between brackets the 95% C.I.
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Table 4. Serological prevalence of trypanosomosis by province (September to November) 385 

 386 

 387 
With P as prevalence; < lower limit confidence interval; > upper limit confidence interval 388 

 389 
 390 

Province Cattle (n=2002) Sheep (n=1009) Goats (n=457) Donkeys (n=481)

P (%) < > P (%) < > P (%) < > P (%) < >

Balé 68,9 66,8 70,9 51,1 48,0 54,2 26,7 22,8 30,9 5,9 4,1 8,4

Banwa 37,1 35,0 39,2 15,8 13,7 18,2 11,1 8,5 14,3 17,0 13,9 20,6

Kossi 19,3 17,6 21,1 6,2 4,9 7,9 10,3 7,8 13,4 10,5 8,1 13,6

Mouhoun 45,7 43,5 47,9 13,4 11,4 15,6 5,5 3,7 8,0 2,8 1,6 4,7

Nayala 27,2 25,3 29,2 3,4 2,4 4,7 1,1 0,5 2,6 15,0 12,1 18,5

Sourou 19,8 18,1 21,6 5,0 3,8 6,5 10,1 7,7 13,2 6,7 4,8 9,3
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Figure 1. Serological prevalence of bovine trypanosomosis in the region of the Boucle du Mouhoun 

 


