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A B S T R A C T   

A cross-sectional study was conducted in December 2018 in four purposively selected villages of 
Bedele district, Oromia Regional State, Southwest Ethiopia. The study aimed to determine the 
prevalence of bovine trypanosomosis and associated risk factors of trypanosome infections in 
cattle. A total of 384 blood samples were collected from systematically selected cattle and 
examined using buffy coat and thin blood smear examination methods. The overall prevalence of 
bovine trypanosomosis was 8.3%. Trypanosoma congolense (68.8%) and T. vivax (31.2%) were the 
prevailing trypanosome species identified in the area. A statistically significant difference (P <
0.05) was observed in the prevalence of bovine trypanosomosis between body condition scores of 
cattle. The prevalence of bovine trypanosomosis was slightly higher in female (9%) as opposed to 
male (7.3%) cattle, but the difference was not statistically significant (P > 0.05). Similarly, no 
statistically significant difference (P > 0.05) was observed between age categories of cattle. The 
mean PCV value of trypanosome infected cattle (21.4 ± 3.6) was significantly (P < 0.05) lower 
than that of non-infected (25.6 ± 4.6). The current study indicated that, despite vector control 
measures implemented for several years, bovine trypanosomosis persists and continues to be a 
core problem to cattle health and production in the Bedele district. Therefore, more attention 
should be given to control the disease and its vectors based on temporal and spatial distribution. 
Also, the use of molecular techniques should be encouraged in view of their greater sensitivity 
when compared to the buffy coat method.   

1. Introduction 

Ethiopia is a country with substantial livestock resources, being the first in Africa and 10th globally (Tilahun and Schmidt, 2012; 
CSA, 2013). According to the data obtained from (CSA, 2017), the livestock population of Ethiopia was estimated to be 59.50 million 
cattle, 30.70 million sheep, 30.02 million goats, 11.01 million equines, 1.21 million camels, and 56.53 million chickens. In Ethiopia, 
the livestock sector plays a significant role in the economic development and contributes to 15–17% of total GDP and 35–49% of 
agriculture GDP (CSA, 2017). However, this huge livestock potential is hampered by widespread livestock diseases and poor veterinary 
services in the country. From livestock diseases, bovine trypanosomosis is one of the most important diseases and continues to cause a 
significant negative impact on animal health and food production (Leta et al., 2016). 
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African animal trypanosomosis is a disease caused by blood and tissue dwelling protozoan parasites of genus Trypanosoma and 
transmitted cyclically by tsetse flies (WHO, 2012), and mechanically by several biting flies (Kone et al., 2011). Trypanosomosis has 
distributed in an extensive area of the tsetse infested regions in 38 sub-Saharan African countries (Steverding, 2008). Approximately 
30% of cattle populations in Africa are exposed to bovine trypanosomosis (WHO, 2006). Bovine trypanosomosis is mainly charac-
terized by intermittent fever, progressive anemia, and loss of body condition of susceptible hosts, and if untreated, it leads to animal 
mortalities (Bourn et al., 2001). Food and Agriculture Organization has estimated that the problem of African animal trypanosomosis 
costs Africa about 4.5 billion USD per year (Kabayo, 2002). 

In Ethiopia, animal trypanosomosis is widely distributed in five of the nine Ethiopian regional states between longitude 330 and 
38◦E and latitude 50 and 120 N and endemic in an estimated area of 220,000 km2 fertile lands (Getachew, 2005). Currently, five species 
of tsetse flies: -Glossina pallidipes, G.m. sub-morsitans, G. f. fuscipes, G. tachinoides, and G. longipennis (NTTICC, 2004), and also five 
trypanosome species:-T. congolense, T. vivax, and T. b. brucei in cattle, sheep and goats, T. evansi in camels and T. equiperdium in horses 
are recorded in Ethiopia (FAO, 2010). However, in terms of economic loss in cattle, the most trypanosomes are T. congolense, T. vivax, 
and T. b. brucei (Leta et al., 2016; Degneh et al., 2019). 

Despite various efforts to control animal trypanosomosis in Ethiopia, bovine trypanosomosis remains one of the most important 
diseases, that limit livestock productivity and agricultural development in the most arable and fertile land of the western and 
southwestern parts of the country (Duguma et al., 2015; Degneh et al., 2017). In Ethiopia, about 14 million cattle and a comparable 
number of small ruminants are at risk of contracting trypanosomosis (CSA, 2017). According to (Fikru et al., 2012), the prevalence of 
bovine trypanosomosis in tsetse-infested areas of Ethiopia ranges from 11.85–37%. The direct and indirect agricultural and livestock 
production annual loss due to trypanosomosis in Ethiopia is estimated at around 200 million USD (FAO, 2010; Taye et al., 2012). 

The prevalence of bovine trypanosomosis has been extensively studied in Ethiopia in cattle (Duguma et al., 2015; Degneh et al., 
2017; Dayo et al., 2010), small ruminants (Mekonnen et al., 2014; Kumela et al., 2016), and in camels (Hagos et al., 2009; Tadesse 
et al., 2012). However, there is a paucity of data on the prevalence of bovine trypanosomosis and associated risk factors in Bedele 
district, Buno Bedele zone, Oromia Regional State, Ethiopia, except complaints arising from farmers on the increased death rate of their 
cattle (BBZAHLDO, 2018). Thus, the current study sought to determine the prevalence of bovine trypanosomosis, and assess the host- 
associated risk factors in the study area. 

2. Materials and methods 

2.1. Study area 

The study was conducted in Bedele district, Buno Bedele zone, Oromia Regional State, southwest Ethiopia. Bedele district is located 

Fig. 1. Map of Bedele district, Bno Bedele, Zone, Oromia Regional State, Southwest Ethiopia.  
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at 480 km to the southwest of the capital city, Addis Ababa (Fig. 1). Agro-ecologically, the district is divided into midland (75%), 
lowland (20%), and highland (5%). The area lies within an altitude of 1300–2200 m above sea level and has a mean annual rain-fall of 
1200–1800 mm (BBZAHLDO, 2018). According to (CSA, 2017), the total human population in the district was estimated at 123,804. 
Farmers are mixed livestock-crop producers. The major cattle breeds found in the area are the local zebu cattle breed. Livestock is 
mainly fed on naturally persistent pastures and crop residues. According to the data obtained from (BBZAHLDO, 2018), the livestock 
population of the district has been estimated to be 130,200 cattle, 22,000 sheep, 27, 000 goats, 9400 equines and 79,900 chickens. 

2.2. Study design 

A cross-sectional study design was used to estimate the prevalence of bovine trypanosomosis during the early dry season in 
December 2018. In the present study, four purposively selected villages were used for the sake of accessibility to transport and based on 
disease information from the Bedele District Animal Health and Livestock Development Office. A systematic random sampling 
technique was used to sample every other individual animal caught at communal grazing points of each village. 

2.3. Study animals and sample size determination 

Study animals were local zebu cattle above one year of age kept under small holder extensive management system. The sample size 
was calculated using the formula given by (Thrusfield and Christley, 2018), with an expected prevalence of 50%, at 95% confidence 
interval and 5% desired absolute precision. Accordingly, 384 animals were sampled during the study period. Each animal was clas-
sified by body condition, sex and age, the latter based on two categories: as young (1–3 years) and adult (>3 years) according to (Pace 
and Wakeman, 2003). The body condition scores of animals were estimated as per the recommendations by (Nicholson and Butter-
worth, 1986), and classified as good, medium and poor based on the appearance of ribs and dorsal spines. 

2.4. Blood sampling and examination 

Blood samples were collected in heparinized capillary tubes, which were sealed on one side with cristaseal. The capillary tubes 
were centrifuged for 5 min at 12,000 rpm. After centrifugation, the packed cell volume (PCV) was measured and recorded (Samdi et al., 
2010). In this study, a PCV measurement of 25% and above was considered normal (Douglas and Wardrop, 2010). Then, the buffy coat 
and the uppermost layer of red blood cells of each sample were extruded onto a microscope slide and examined for trypanosomes 
(Murray et al., 1977). For trypanosome species identification, thin blood smears were made from positive blood samples, stained with 
Giemsa, and examined by light microscopy. The trypanosome species were distinguished using their size, position of the kinetoplast, 
degree of the development of undulating membranes, and presence or absence of free flagellum according to (OIE, 2009) (Fig. 2). 

2.5. Data analysis 

All the data collected were entered into a Microsoft Excel spreadsheet program and then transferred into SPSS version 20.0 to 
perform statistical analyses. The prevalence of bovine trypanosomosis was calculated as the number of infected individuals divided by 
the number of animals sampled and multiplied by 100. Prevalence based on sex, age, and body condition was compared using chi- 
square. The Student's t-test was utilized to compare the difference in mean PCVs between infected and non-infected cattle. All sta-
tistics were considered significant at P < 0.05. 

Fig. 2. The distribution of trypanosome species among the infected animals, Buno Bedele district, Oromia regional state, Southwest Ethiopia.  
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3. Results 

Out of 384 cattle examined, 32 were infected by trypanosomes with an overall prevalence of 8.3% (95% CI: 5.9–11.6%). The 
prevalence of trypanosome infections was varied significantly between different villages (P < 0.05). The highest prevalence was 
observed at Haro Tatessa 17.7% (95% CI: 11.25–26.74), followed by Chafe Jalala 9.4% (95% CI: 4.92–17.12), Ambalta 4.2% (95% CI: 
1.55–10.65) and the lowest at Kollo Siri village 2.1% (95% CI: 0.51–8.03). Two pathogenic trypanosome species: T. congolense and 
T. vivax were identified in the study animals with the prevalence of 5.7% (95% CI, 3.8–8.56) and 2.6% (95% CI, 1.4–4.78), respectively 
(P > 0.05). Trypanosma congolense (68.8%) and T. vivax (31.2%) were the most prevalent trypanosome species identified. 

The association of the disease between body conditions scores, sex, and age of cattle were assessed. A significantly higher prev-
alence of bovine trypanosomosis (12.8%) was observed in animals with a poor body condition than those with medium (8%) and good 
(3.1%) body condition scores (P < 0.05). The prevalence of bovine trypanosomosis was higher in females (9%) than in males (7.3%), 
but the observed difference was not statistically significant (P > 0.05). Similarly, no statistically significant difference (P > 0.05) was 
observed among age groups of cattle. However, the prevalence was slightly higher in older (8.9%) than in younger (6.7%) cattle, 
respectively (Table 1). In this study, 280 older (172 females and 108 males) and 104 younger (62 females and 42 males) cattle were 
examined. The prevalence of bovine trypanosomosis was 9.3%, 8.3%, 8.04% and 4.8% in female and male older and younger cattle, 
respectively (P > 0.05). 

In this study, out of the total examined cattle, 43.7% were anemic with a PCV value of less than 25%. The overall mean PCV value of 
examined cattle was 25.2 ± 4.7. Using a PCV value of 25% as a cut off, 78.1% of the infected and 21.9% of the non infected animals 
were found to be anemic. The mean PCV value of infected cattle (21.4 ± 3.6.) was significantly (P < 0.05) lower than that of non- 
infected (25.6 ± 4.6) (Table 2). 

4. Discussion 

The present parasitological study confirmed that, bovine trypanosomosis is widespread, and a major obstacle to cattle production 
in western Oromia (Duguma et al., 2015; Degneh et al., 2017; Kassaye, 2015). The overall prevalence of bovine trypanosomosis in the 
study was 8.3%. This prevalence is well following the studies of (Duguma et al., 2015; Mekuria and Gadisa, 2011; Degneh et al., 2018), 
in northwest and western Ethiopia, who reported an overall prevalence of 9.6%, 10.1%, and 11.16%, respectively. The similarity in 
prevalence with the current result may be due to similar agro-ecological conditions and management systems practiced in these areas. 
However, significantly higher prevalence values were also reported in Ethiopia (Mulaw et al., 2011; Kassaye, 2015), which may be 
because of differences in husbandry practices, the season of sampling, parasite and fly control operations, and deforestation for crop 
cultivation (Majekodunmi et al., 2013). The highest prevalence observed in Haro Tatessa (17.7%), followed by Chafe Jalala (9.4%), 
Ambalta (4.2%) and the lowest prevalence was observed in Kollo Sirii village (2.1%) (P > 0.05). Such variations in prevalence may 
arise because of differences in agro-ecology, vector infection rate, the practice of trypanocidal drug usage, which may impact 
epidemiological situations of the disease (Majekodunmi et al., 2013; Geiger et al., 2015). 

Two important pathogenic trypanosome species of cattle, T. congolense and T. vivax were identified at the prevalence of 6.3% and 
2.6%, respectively, which agree with the observations made by other groups in different tsetse-infested areas in Ethiopia (Duguma 
et al., 2015; Mekuria and Gadisa, 2011). The highest prevalence due to T. congolense in this study may suggest an increased presence of 
the biological vectors for T. congolense and reduced occurrence of other biting flies, which have been implicated in mechanical 
transmission of T. vivax (Desquesnes et al., 2009). It could be because of better immune response to T. vivax by the infected animals 
(Abenga et al., 2002). According to (Stephen, 1986), T. congolense is mainly confirmed in the blood, while T. vivax and T. brucei also 
invade the tissues. The higher proportion of T. congolense in this study (68.8%) was similar to the previous results (Duguma et al., 2015; 
Degneh et al., 2017; Mekuria and Gadisa, 2011), in southwest (76%), Western (62%) and northwest Ethiopia (77.6%), respectively. 
Moreover, in several studies conducted in sub-Saharan Africa, T. congolense is the most prevalent trypanosome species in cattle (Ameen 
et al., 2008; Simo et al., 2015). 

Several studies (Degneh et al., 2017; Mekuria and Gadisa, 2011; Bitew et al., 2011) have shown the effect of bovine trypanosomosis 

Table 1 
Prevalence of bovine trypanosomosis in relation with different host related risk factors, Bedele District, Buno Bedele Zone, Oromia Regional State, 
Southwest Ethiopia.  

Risk Factors No. of examined animals Prevalence (%) χ2 P-value 

Body Condition Scores     
Poor 125 12.8   
Medium 162 8   
Good 97 3.1 6.772 0.034  

Sex     
Male 150 7.3   
Female 234 9 0.3222. 0.570266  

Age     
≤3 years 105 6.7   
>3 years 279 9 0.0965 0.756043  
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on the body condition of cattle in Ethiopia. In this study, a statistically significant difference (P < 0.05) was observed in the prevalence 
of bovine trypanosomosis in different body condition scores of cattle. The majority of the infected animals manifested clinically poor 
body condition, as trypanosomosis is characterized by progressive weight loss (Radostitis et al., 2007). In contrast, 87.2% of poor body 
conditioned animals were not infected by trypanosomes. The absence of trypanosome infection in the poor body condition animals 
might be attributed to malnourishment, frequently treatment of animals treated with trypanocidal drugs (Zewdu et al., 2013), and low 
sensitivity of the buffy coat method used (Marcotty et al., 2008a) or helminthes parasites (OIE, 2009). 

In the current study, sex was not found a significant risk factor (P > 0.05), though the prevalence revealed a slightly higher in 
female cattle (9%) than in males (7.3%). Similar findings were reported in Ethiopia (Dayo et al., 2010; Teka et al., 2012), and in Nigeria 
(Quadeer et al., 2008; Samdi et al., 2011). A possible explanation for the relatively higher prevalence observed in females may to the 
stress associated with hormonal imbalances during pregnancy and lactation, which usually increases females' susceptibility to in-
fections (Torr et al., 2006). On the other hand, (Magona et al., 2008) reported a significantly higher prevalence of trypanosomosis in 
male than female cattle, suggesting that male animals travel more long distances to tsetse abundant areas for draught purposes. 

Although, no statistically significant difference (P > 0.05) was observed between age categories, the prevalence of bovine try-
panosomosis was higher in older (8.9%) than in younger (6.7%) animals, which could be explained in terms of grazing behavior that 
exposes adult animals for the tsetse and biting flies than younger cattle (Alemayehu et al., 2012). Similar observations were made by 
(Degneh et al., 2017; Terefe et al., 2015) in Ethiopia, where they reported the effect of age on the prevalence of trypanosome infections. 
In current study, the number of older females (172) examined were more than older males (108), which might be skew the result to 
females. Older cattle have large body sizes, produce more carbon dioxide trails, and hence more likely to attract tsetse flies (Simukoko 
et al., 2007). According to (Torr et al., 2006), tsetse flies are attracted significantly more by the odor of older animals and animals that 
showed less defensive behavior. Moreover, T. congolense is a chronic disease that increases with the age of animals and its infection is 
usually higher in adult animals than in young animals (McDermott et al., 2003). 

There were significant differences (P < 0.05) in the PCV values of both infected and non infected cattle, as observed by (OIE, 2009; 
Stein et al., 2011) in Ethiopia and (Samdi et al., 2010; Quadeer et al., 2008) in Africa. Using a PCV value of 25% as a cut off, 78.1% of 
the infected and 41.5% of non- infected animals were found to be anemic. According to (Marcotty et al., 2008b; Mbewe et al., 2015), 
infection with trypanosomes resulted in a significant decline in the PCV values of cattle. Different confounding factors, such as poor 
nutrition and other anemia causing diseases could also contribute to the general low PCV (Radostitis et al., 2007; Simukoko et al., 
2011). The 41.5% of non infected cattle with PCV ≤25% in this study could be because of low sensitivity of the buffy coat method used 
(Marcotty et al., 2008b). On the other hand, 21.9% of cattle that were trypanosome positive, but not anemic can be explained as new 
infections that had not progressed to chronicity (Luckins, 2010). 

5. Conclusions 

The current study indicated that, despite vector control measures implemented for several years, bovine trypanosomosis persists 
and continues to be a core problem to cattle health and production in Bedele district. Trypanosoma congolense and T. vivax are the 
predominant trypanosome species identified in the area. Significant variation in prevalence was observed between body condition 
scores of cattle. This finding is of paramount importance in planning the control of bovine trypanosomosis in the area. Therefore; more 
attention should be given to control both the disease and its vectors in the study district. Vector trapping should be undertaken to look 
at the prevalence of infection in potential vectors. In addition, use of molecular techniques should be encouraged given the poor 
sensitivity of the buffy coat method used. 
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Table 2 
Overall Mean PCV of infected and non-infected cattle, Bedele district, Buno Bedele Zone, Oromia Regional State, Southwest Ethiopia.  

Status of animals No. examined Trypanosome positive Prevalence (%) Mean PCV Std. Dev. 95% CI P-value 

Anemic 168 25 14.9 21.4 3.6 20.1–22.7 0.00 
Non anemic 216 7 3.2 25.6 4.6 25.1–26.1  

Overall 384 32 8.3 25.3 4.7 24.8–25.7   
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