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Abstract: A cross sectional study was conducted from November 2014 to May 2015 in Abeshige 

district of Gurage Zone in Southwestern Ethiopia with the objectives of estimating the prevalence 

and identifying the species of trypanosomes. A total of 498 blood samples were collected and tested 

using conventional thin smear and buffy coat techniques. The result revealed an overall prevalence 

rate of 12.4% trypanosomosis. There were no significant difference in prevalence between animals 

of different location, age, sex and breed (p>0.05). The mean PCV of parasitemic animals (24.5%) was 

significantly lower than that of aparasitemic animals (29%) (p<0.05). The most commonly 

encountered trypanosome species among parasitemic cattle was T. congolense (67.7%) followed by T. 

vivax (29%) and mixed (T. congolense and T. vivax) (2.3%) infections. In conclusion, the result indicated 

trypanosomosis to be a major livestock production challenge in the study area that warrant control 

strategies. 
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Introduction 
Bovine trypanosomosis causes a significant loss in 

animal production and greatly hampers agricultural 

development in Africa (Uilenberg, 1998). The existing 

threat of Africa animal trypanosomosis ranked among 

the top priority cattle diseases on sustainable livestock 

production and mixed farming system which present a 

major constraint in the development of the African 

continent (Abenga et al., 2002; Samdi et al., 2010a). These 

constitute a major threat to achieving food security in 

several parts of Sub-Saharan Africa and Ethiopia (Samdi 

et al., 2010b). In Ethiopia, animal trypanosomosis is one 

of the most important diseases limiting livestock 

productivity and agricultural development due to its high 

prevalence in the most arable and fertile land of 

Southwestern and Northwestern part of the country 

following the greater river basins of Abay, Omo, Ghibe 

and Baro (Shimels et al., 2005). Over 6 million heads of 

cattle and equivalent number of other livestock species 

are at risk of contracting the diseases. More than 20,000 

heads die per annum and annual loss attributed to the 

diseases is estimated to be over US$236 million. Loss 

due to reduced meat and milk production and draft 

power is not included in this figure (OAU, 2002). 

In Ethiopia, the most important trypanosome species 

affecting livestock are T. congolense, T. vivax and T. brucei 

in cattle, sheep and goats, T. evansi in camels and T. 

equiperdem in horses (Getachew, 2005). Although 

trypanosomosis is considered as an important disease of 

cattle in the region (Terzu, 2004) no study has yet been 

carried out on the epidemiology, prevalence and 

economic significance of bovine trypanosomosis in 

Abeshige district of Gurage Zone, Ethiopia. Therefore, 

the objective of this study was to estimate the prevalence 

of bovine trypanosomosis and identify species of 

trypanosomes affecting cattle in selected Kebeles of the 

study area. 

 

Materials and Methods 
Description of the Study Area 

Abeshige district is located 165 kms South of Addis 

Ababa in Gurage Zone of Southern Nations 

Nationalities and Peoples Regional State, Ethiopia. The 

altitude of the study area ranges from 1001-2000 masl. It 

is located at latitude of 8° 20′ 0″ N, and longitude of 37° 

40′ 0″E longitude.  It is characterized by minimum and 

maximum temperature ranging from 15.5-25oC and the 

mean annual rainfall of 801-1400mm.The farming 

system is characterized by a mixed crop-livestock 

production system with the estimated population of 

48,455 cattle, 2,615 sheep, 9,083 goats, 7,702 equine and 

44,381 poultry (ADFDO, 2006). The district is divided 

into 26 rural kebeles. Three Kebeles were selected for the 

purpose of the study by simple random sampling 

technique. 

 

Study Animals   

The study was conducted on cattle reared under 

extensive production system with consideration of 

different risk factors like age, sex and breed. The study 
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animals were classified into different age groups 

according to the descriptions of Nicholson and 

Butterwarth (1986). Animals between one and three year 

of age were considered as young and those above three 

years as adults. 

 
Study Design 
A cross-sectional study was conducted from November 
2014 to June 2015 to estimate the prevalence of bovine 
trypanosomosis in selected rural kebeles in the study areas. 
 

Sampling Method and Sample Size Determination 

Animals were sampled from the three rural kebeles based 

on proportional bases. At the rural kebele level, animals 

were selected by simple random sampling using lottery 

method. The number of cattle sampled from a particular 

herd in a given rural kebele depends on proportional 

weighting. The sample size was determined using the 

equations given by Thrusfield (2007) whereby: 

2

2 .

e

PQZ
n     

Where,   Q = 1-P  

Z = 1.96 

e = precision error (0.05); P = expected 

prevalence of about 50%. 

Accordingly, a total of 384 animals were randomly 

selected. However, to avoid loss of sample units and to 

increase precision, additional 114 samples were 

collected. Thus, the total sample size was 498. 

 

Parasitological Diagnosis 

Blood samples were collected into two heparinized 

haematocrit capillary tubes from each animal from ear 

vein punctured by sterile lancet. The tubes were filled 

with blood to3/4 of their heights and sealed at one end 

with crystal sealant. The capillary tubes were then loaded 

on the microhematocrit centrifuge machine 

symmetrically and centrifuged at 1200 rpm for 5 

minutes. Packed cell volume (PCV) was determined 

using hematocrit reader. Animals with PCV <24% were 

considered as anemic (Murray et al., 1983). After the 

PCV was read, capillary tubes were broken 1mm below 

the buffy coat and the content were transferred on 

microscopic slides, mixed and covered with a 22x22 mm 

cover slip. Then it was examined using ground buffy 

coat technique to detect the presence of the parasites 

(Paris et al., 1982). For preparation of the thin smear, first 

the slide was polished with dry and clean cloth. The 

blood in microhematocrit capillary tube was expressed 

approximately 20 mm away from one end on the slide. 

The spreader (another slide) was placed on a head of the 

drop of the blood approximately at an angle of 45°. The 

spreader slide was drawn back to make contact with 

blood. Then, the blood was allowed to run to both ends 

of the spreader slide and spread the blood along the slide 

with steady motion. The slide was dried by waving it in 

the air and fixed for 5 minute with methyl alcohol. The 

smear was flooded with Giemsa staining solution for 45 

minute. Excess stain was drained and washed off by 

using distilled water and allowed to dry for examination. 

Microscopic examination was made under oil emersion 

objective (Losos, 1986; Losos and Kede, 1972). 

 

Data Processing and Analysis 
The data collected were entered and managed in 

Microsoft excel. Coded data was transferred to Stata 

version 11.0 statistical software (STATA, 4905 Lakeway 

Drive, College Station, Texas, USA) program for 

analysis. The prevalence of the disease was determined 

by dividing the number of positive samples by the total 

number of samples tested for the disease. Chi-square test 

was used to assess if there was a statistically significant 

difference in infection among explanatory variables. The 

mean PCV of parasitemic and aparasitemic animals were 

compared using 𝑡-test to assess whether the means of 

two groups are statistically different from each other. P-

value less than 0.05 was considered significant. 
 

Results 
Trypanosome Prevalence and Species 

The overall prevalence recorded was 12.4% [CI: 10.7-

14.1] (n=62). No statistically significant difference was 

observed between the three rural kebeles (p>0.05) (Table 

1). 

 

Table 1. The prevalence of trypanosomosis in the study area 

Rural 
kebele’s 

No. of 
cattle 
examined           

Total 
Positive  

Trypanosome species  Prevalence 
(%) 

X2   
 

p-
value 

T. c1 
 

T. v2 
 

Mixed  
(T.c/T.v)3 

Nachakulit 166 24 15 (62.5) 7 (29) 0 14.4   
Kulit-2 166 24 14 (58.3) 5 (20.8) 2 (8.3) 14.4 2.183 0.336 
Hudade-4                                   166 19 13 (68.4) 6 (13.6) 0 11.4   
Total    498 62 42 (67.7) 18 (29) 2 (3) 12.4   

T.c1= Trypanosoma congolense, T.v2=Trypanosoma vivax, T.c and T.v3 = mixed. 
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Most of the infections in trypanosome positive animals 

were due to Trypanosoma congolense followed by 

Trypanosoma vivax and the rest were mixed infections of 

the two (Table 1). Relatively numerically higher 

prevalence was recorded among male animals than that 

of females, but the difference between sex groups was 

not statistically significant (p>0.05) (Table 2). The 

infection rate in adult cattle was slightly higher than the 

young but it was not significant (p>0.05). 

 

Table 2. Prevalence of trypanosome infection among age, sex and breed 

Risk factor Number of 
cattle Examined 

No. of  Positive 
samples 

Prevalence 
 (%) 

 
χ2 

 
p-value 

Sex       
    Female 264 25 9.4 5.35 0.461 
    Male 234 37 15.8   
Age       
    Young (1-3years) 245 27 11   
    Adult   (>3 years) 247 35 14.2 2.183 0.336 
Breed      
    Local 423  51 12 1.241 0.987 
    Crossbreed 75 11 14.6   

 

Hematological Findings 
Among a total of 498 animals examined, 12.2% of the 

animals were anemic (Table 3). There was strong 

statistical difference between the mean PCV of 

parasitemic and aparasitaemic animal (p<0.01). 

 

Table 3. Mean PCV of parasitemic and aparasitemic animals  

Conditions No. 
Examined 

No. examined PCV 
(%) >24 

No. examined 
PCV (%) <24 

Mean PCV 
(%) 

t- test p- value 

Parasitemic 62 34 (54.8) 28 (45.2) 24.5 13.342 0.003 
Aparasitemic 436 403 (92.4) 33 (7.5) 29   
Total 498 437 (87.7) 61 (12.2) 26.25   

Discussion 
The overall prevalence indicated the disease to be an 

important constraint in livestock production in the study 

area. The prevalence value of the present study is in 

agreement with the 12.4% prevalence in Metekel and 

Awi Zones in northwestern Ethiopia (Solomon and 

Fitta, 2010) and 12.41% in Hawa Gelan in Oromia 

Region (Tewodros et al., 2012). However, the present 

prevalence is higher as compared to the studies 

conducted previously in different part of Ethiopia 

(Basaznew et al., 2012; Teka et al., 2012; Zelalem et al., 

2014; Amanuel et al., 2015; Gamechu et al., 2015; Reta et 

al., 2015). Prevalence of 9.1% by Abenga et al. (2001) and 

2.2% by Samdi et al. (2011) from Nigeria, Kaduna state 

central abattoir was also reported. In contrast to the 

present result, higher prevalence was previously 

reported in different parts of Ethiopia (Shimelis et al., 

2001; Dawud and Molalegne, 2011; Abraham and 

Tesfaheywet, 2012; Thomas et al., 2006). Similarly, 

higher prevalence of 46.8% reported by Sam-Wobo1 et 

al. (2010) and 31.62% by Ayodele et al. (2013) also were 

reported from Ogun and Jos States of Nigeria, 

respectively. The differences in the prevalence of the 

disease reported from different regions might be due to 

the variability in agro-ecology of the study areas and 

difference in season during data collection (Thomas et 

al., 2006). The identified Trypanosoma spp. was T. 

congolense, T. vivax and mixed infections. This findings 

were similar with results reported from different areas in 

Ethiopia (Abraham and Tesfahiwot, 2012; Wagari et al., 

2012; Gamechu et al., 2015). Prevalence rate of 33.33% 

for T. congolense (Tewodros et al., 2012), 28.89% for T. 

vivax (Gamechu et al., 2015) and 2.27% (Reta et al., 2015) 

for mixed (T. congolense and T. vivax) reported from other 

parts of the country also confirms the importance of this 

parasite in hampering animal productivity. The 

differences in prevalence rate among the studies might 

be due to the fact that T.congolense requires an absolute 

presence of the biological vector (Glossina spp.), whereas 

T. vivax is more readily transmitted mechanically by 

biting flies than tsetse flies (Langridge, 1976) and also T. 

congolense is mainly confined to the blood, while T. vivax 

and T. brucei can also invade the tissues (Hoare, 1972). T. 

vivax is highly susceptible to treatment while the 

problems of drug resistance are higher in T. congolense 

(Leak, 1999).  

   The hematological findings showed that mean value in 

parasitemic animals was much lower than the 
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aparasitemic animals (p<0.05). This finding is in 

agreement with the previous result reported by Cherinet 

et al. (2006), Abebayehu et al. (2011) and Abraham and 

Tesfaheywet (2012). The parasitemic cattle with mean 

PCV <24% in this study could be due to direct impact 

of the disease since trypanosomes destroy RBC 

membranes resulting in early removal of the defective 

cells by the reticulo-endothelial system of the animals 

and therefore result in anemia (Murray et al., 1977; 

Afework et al., 2000). 

   Absence of difference in prevalence of the infection 

between sex groups is in agreement with that reported 

previously in the country (Abebayehu et al., 2011). This 

result is also similar with previous results of Terzu and 

Getachew (2008) and Teka et al. (2012) who obtained no 

significant difference in susceptibility between the two 

sexes. This might be due to similar exposure of both 

sexs to the flies in grazing areas (Muturi, 1999; Terzu, 

2004; Nega et al., 2004). Similarly, age wise prevalence 

difference observed was also insignificant indicating that 

both young and adult animals are equally exposed to the 

fly in the field. Tethered young animals were also 

infected by the infection showing the flies are also found 

around homestead, but with low density relative to the 

grazing area (Fimmen et al., 1999). On the other hand, 

the prevalence of the disease in local breeds was slightly 

lower than the in crossbreeds, although not statistically 

not significant (p>0.05). This might be due to the fact 

that both local and cross breed cattle are grazing 

together and have probability of equal exposure 

(Quadeer et al., 2008). 

 

Conclusion and Recommendations 

In the present study, two species of trypanosomes were 

identified. T. congolense was the predominant species in 

the area followed by T. vivax and mixed infection (T. 

congolense and T. vivax). The 12.4% prevalence of bovine 

trypanosomosis suggests that the disease remains to be 

the major threat to livestock production. Therefore, 

appropriate control through different chemotherapeutic 

and chemoprophylactic drugs as well as tsetse control 

programs should be designed in order to reduce the 

impact of trypanosomosis in the study area. An active 

and continuous surveillance is also needed for better 

understanding of the epidemiology of the 

trypanosomosis. Further study should also be conducted 

in order to identify potential tsetse fly species in the 

study area.  
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