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Abstract 
Between December 2018 and June 2019, a cross-sectional study was carried out in the Dembecha 

region of the Amhara Region in Northwest Ethiopia. In order to ascertain the prevalence of bovine 

trypanosomosis and associated risk factors, 386 native cattle maintained in a mixed crop-livestock 

production system took part in the study. Using hematological (packed cell volume measurement) and 

parasitological (buffy coat technique) procedures, blood samples from 386 randomly chosen cattle 

(Bosindicus) were examined. Overall, 49/386, or 12.69%, of the trial patients had trypanosomosis. T. 

vivax 29/49 (59.18%) and T. congolense 20/49 (40.81%) were the main sources of the infection. Were 

the sole two species of Trypanosomas discovered in the study area. Although there was no significant 

link (p>0.05) between the prevalence of trypanosomosis and sex, coat color, or peasant affiliation, 

there was a significant correlation (p<0.05) between the prevalence of trypanosomosis and the animals' 

body condition, age, and PCV.  

In this investigation, the mean PCV value of the infected animals was 22.1±4.611%, significantly 

lower (p<0.05) than the value of the non-infected animals, which was 26.36±6.736%. According to the 

study's findings, trypanosomosis is a disease that affects cattle economically, and its 12.69% 

prevalence means that more focus should be placed on developing an integrated disease control plan 

that takes into account both the parasites and the vector. In conclusion, the present data show a 

comparatively high trypanosomosis incidence in the studied areas, underscoring the need for a 

coordinated and integrated strategy to manage the vector and lessen the disease's influence in the area 

under investigation. 
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1. Introduction 

About 240,000 km2 are infested by tsetse flies, which are the vector of several Trypanosoma 

species. Of that region, 25,000 km2 are located in Ethiopia's southern rift valley. The 

southern portion of this region contains the majority of this area. About 10-14 million cattle 

in Ethiopia, 4-6 million in the southern region, and 2-3 million in the southern rift valley are 

at risk from trypanosomiasis. A complex immunosuppressive disease called trypanosomiasis 

is caused by trypanosomes, which are heterospecific, unicellular, eukaryotic haemoparasites 

that infect the blood and other organs of vertebrates, including humans and cattle [1-2].  

The disease induced by flagellated protozoa is disseminated by a number of different 

arthropod vectors. The disease, which covers an area of around 10 million square kilometers 

across 36 African countries, is linked to the habitat of the tsetse fly (Glossina spp.) and other 

flies that are parasite vectors [3-5] and [7]. 

Numerous trypanosome species cause trypanosomosis, a disease with a significant economic 

burden that significantly reduces cattle productivity [8-9]. Many parts of Africa, especially 

Ethiopia, are home to pathogenic species of salivarian trypanosomes [10]. Livestock disease 

causes significant losses in terms of death, abortion, lower fertility, decreased milk and meat 

production, and the animals' ability to work [11]. 

 Bovine trypanosomiasis is one of the most significant protozoan diseases affecting cattle in 

Ethiopia, affecting the health of these animals. Generally, bovines are susceptible to 

trypanosome infections such as T. vivax, T. congolense, T. brucei, and T. evansi [13]. 

Depending on the species of Trypanosoma, these organisms are spread mechanically by 

tsetse or other biting insects or cyclically by tsetse flies from the genus Glossina [12].
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As a result, the goals of this research were to assess the 

prevalence and risk factors of trypanosomosis in the 

designated area and to recognize and describe the current 

species of Trypanosoma present in the region. 

Consequently, the research was initiated with the following 

aims: - 

 

1.1 General objectives 

To identify the prevalence of bovine Trypanosomiasis and 

its related risk factors 

 

1.2 Specific Objective 

• To assess the prevalence of trypanosomiasis within the 

study region 

• To evaluate risk factors linked to trypanosomosis 

infection 

• To identify the species of trypanosoma related to the 

illness 

 

2. Materials and Methods 

2.1 Study area 

The Dembecha district of the North Gojjam Zone in the 

Amhara Regional State of northwest Ethiopia is where this 

study was carried out. It lies roughly 220 kilometers 

southeast of Bahir Dar, the Amhara region's capital, and 370 

kilometers northwest of Addis Ababa, the capital of 

Ethiopia. Latitude 10º30´ North and longitude 37º29´ East 

are the coordinates of the West Gojjam zone [14]. With an 

average annual rainfall of 1200-1600 mm, the climate is 

characterized by a long summer wet season from June to 

September and a dry winter season from December to 

March. The research area's average temperature is between 

10 and 20 degrees Celsius, and its elevation spans from 

1400 to 2300 meters above sea level. Ninety percent of all 

agricultural activities are currently carried out through crop 

farming (mixed farming), animal husbandry, and irrigation, 

both modern and traditional. Sorghum, wheat, teff, maize, 

and other legumes are the primary seasonal crops that are 

harvested [15]. 

 

2.2. Study population 

Local livestock were the subject of the study. In the 

Dembecha district, these animals were raised in a number of 

settlements. The cattle examined in this study were housed 

under a comprehensive management system and represented 

a variety of randomly chosen Kebeles (the smallest 

administrative unit), genders, physical states, age groups, 

and coat colors.  

 

2.3. Study Design 

A cross-sectional survey was carried out on 386 randomly 

chosen animals to investigate the occurrence of bovine 

trypanosomiasis. 

 

2.4 Sample size and Sampling method  

The animals' age, sex, coat color, and body condition score 

were all documented. According to [15], the animals were 

divided into three age groups: 0-3 years, 3-6 years, and over 

six years. Based on the visibility of the ribs and dorsal 

spines, the body condition score was divided into three 

categories for Zebu cattle: bad, medium, and good [15]. A 

95% confidence level was used to determine the sample 

size; a desired absolute precision of 0.05 and an expected 

prevalence of 8.6% were previously reported by [17]. The 

formula given by [21] was used to calculate the sample size. 

To increase the study's precision, 386 samples were 

gathered overall, even though the estimated sample size was 

120.  

  

 
 

N is the sample size (number of samples). 

 d is the required level of exactness.at 5%, N = 120, p = 

anticipated prevalence 

 

2.5 Study Methodology 

2.5.1 Parasitological Study 

2.5.1.1 Thin Blood Smear 

2.5.2 Hematological study 

2.5.2.1. Packed Cell Volume (PCV) Determination 

A micro-hematocrit capillary tube was used to draw a tiny 

amount of blood from the ear vein. The tube was then put on 

a sterile slide and spread out at a 45° angle on another sterile 

slide. The thin smear was immersed in the Giemsa staining 

solution (1:10 dilution) for 30 minutes after the smear had 

dried and been fixed in methyl alcohol for two minutes. 

After removing the excess discoloration, distilled water was 

used to rinse. The oil immersion objective lens (x100) was 

then used to examine it under a microscope after it had been 

left to dry upright on the rack [19]. 

 

2.5.3.2 Buffy Coat Technique 

Blood samples in heparinized microhematocrit capillary 

tubes were centrifuged for five minutes at 12,000 rpm. 

Trypanosomes were usually found in or immediately above 

the buffy coat layer after centrifugation. A diamond-tipped 

pen was then used to cut the capillary tube 1 mm below the 

buffy coat in order to collect the topmost layers of red blood 

cells, and 3 mm above in order to collect the plasma. The 

capillary tube's contents were covered with a cover slip. A 

x40 objective lens and x10 eyepiece were used to view the 

slide in order to detect any parasite movement [20]. The 

physical traits of trypanosome species shown on Giemsa-

stained blood films and their migration in wet film 

preparations, as described by [21], were used to identify 

them. 

 

2.5.4. Data Management and Analysis 

Before being imported into the Statistical Package for the 

Social Sciences (SPSS) version 20.0, the data collected for 

this study was recorded and saved in Microsoft Excel for 

Windows 2010. A logistic regression model was used to 

analyze the prevalence of trypanosomosis across a number 

of variables, including peasant association, body condition, 

coat color, gender, and age. Both parasite-aemic and 

aparasitaemic animals' average PCVs were compared using 

a student’s t-test. The logistic regression model was used to 

examine the relationships between the explanatory variables 

(risk factors) and the result (trypanosomosis) for each 

analytic unit. Odds ratios (OR) were used to assess how 

strongly the outcome and explanatory variables were 

related. The number of vectors and comparable agro-

ecological conditions across all peasant groups may be the 

cause of this. On the other hand, because the area is home to 

a variety of wild animals, the minor variation between the 

three PAs may be related to unchecked animal movements 

among peasant associations, as well as favorable conditions 
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for the vectors and the existence of their preferred hosts, 

which are not solely domestic livestock [19]. 

 

3. Results 

In the study locations, the overall prevalence of bovine 

trypanosomosis was 12.7%. The rise in trypanosomosis 

prevalence relative to the prevalence found in the earlier 

study 8.6% by [17] may be associated with the following 

factors: 

1. The absence of a federal tsetse control program in 2018 

2. Variations in the number and ecology of villages 

included in this study 

 

The prevalence rates observed in each peasant association 

were found to be 9.6% in Enewend, 15.5% in Gedeb, 8.8% 

in Kendamo, and 18.3% in Melkechaba, with 8.8% in 

Meqare of Dembecha District. The most common species in 

the study area was T. congolense. Out of a total of 49 cases 

of trypanosome infections identified, 31 (64.8%) were 

attributed to T. congolense, while the remaining 18 (35.2%) 

were due to T. vivax as shown in Table 1.  

Melkechaba had the highest prevalence of bovine 

trypanosomosis (18.3%), whilst Kendamo and Meqar 

peasant associations had the lowest (8.8%). The prevalence 

of trypanosomosis did not, however, differ statistically 

significantly (p>0.05) between the various peasant 

associations. The similarities in agro-ecology and the 

prevalence of vectors in all peasant organizations may be 

the cause of this. A favorable environment for the vectors 

and the presence of their preferred hosts, which may not be 

limited to domestic livestock [21] because the area is home to 

a variety of wild animals, could be the cause of the slight 

differences among the three PAs, on the other hand, as well 

as uncontrolled animal movements between the 

associations. 

The occurrence of trypanosome in various age groups was 

noted to be 6.2% in young animals (<3 yrs), 32.6% in adults 

(3-6 yrs), and 61.2% in older animals (>6 yrs). However, the 

differences in trypanosome infection rates across age groups 

were not statistically major (p>0.05). Similarly, the rate of 

trypanosomosis was higher in male cattle (63.3%) compared 

to females (36.7%), but again, there was no statistically 

major difference (p>0.05). 

According to this study, there was a significant (p< 0.05) 

correlation between trypanosome infection and BCS. 

Animals in poor condition had a higher infection rate 

(44.9%) than those in medium (36.7%) or good (18.4%) 

health. Animals with low BCS had a 3.1-fold increased risk 

of trypanosome infection compared to those with high BCS 

(Table 3). On the basis of this kind of cross-sectional study, 

it is difficult to ascertain whether animals with poor body 

condition are more vulnerable to trypanosome infection or 

whether trypanosome infection causes a decline in body 

condition [22], and this should be confirmed by longitudinal 

study designs. This outcome is consistent with research 

from [23] and [24]. It has been noted that loss of body 

condition and ongoing emaciation are characteristic 

indicators of Trypanosomosis [8]. 

A comparison of various skin colors in cattle revealed that 

those with black skin had a higher prevalence rate (65.3%), 

followed by red (20.4%) and white (14.3%) skin. Also, the 

prevalence of trypanosome infection was found to be 

considerably linked (p< 0.05) as shown in Table (2). 

Infected cattle had an average PCV value of 19.2± 3.82 SD, 

whereas non-infected cattle had an average PCV value of 

26.3± 3.1 SD. The mean PCV value of infected and non-

infected cattle differed statistically significantly (P<0.05) 

(Table 4). 

 

 
 

Fig 1: Distribution of the species of trypanosomes among the infected animals 

 
Table 1: Overall trypanosome species predominance 

 

Species No. positive Prevalence (%) 

T. vivax 18 4.7 

T. congolense 31 8 

Total 49 12.7 
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Table 2: The overall prevalence in the study Kebele’s 
 

Study kebeles No Examined Number positive 
Identified species 

Prevalence (%) (95% CI) P 
T. vivax T. congolense 

Enewend 73 7 3(43%) 4(57%) 9.6 

0.908 

Gedeb 104 16 6(37%) 10(62.5%) 15.5 

Kendamo 68 6 2(33.4%) 4(66.5%) 8.8 

Melkechaba 82 15 5(33.3%) 10(66.7%) 18.3 

Meqare 57 5 2(40%) 3(60%) 8.8 

Total 384 49 18(35.2%) 31(64.8%) 12.8 

 
Table 3: Univariable logistic regression analysis of bovine Trypanosomosis associated risk factors in the study areas 

 

Character No Examined Positive Prevalence Or (95%CI) P value 

Sex 

Female 254 18 36.7  0.634 

Male 130 31 63.3 0.93(0.47-3.48)  

Age 

<3yrs 36 3 6.2   

3-6yrs 147 16 32.6 2.13(0.95-6.81) 0.066 

>6yrs 201 30 61.2 2.44(0.96-8.64) 0.069 

Coat color 

White 91 7 14.3   

Red 115 10 20.4 1.1(1.29-8.24) 0.032 

Black 178 32 65.3 3.41(2.73-9.72) 0.001 

Body condition 

Good 65 9 18.4   

Medium 219 18 36.7 1.31(2.34-3.96) 0.022 

Poor 100 32 44.9 3.1(5.98-12.64) 0.013 

 
Table 4: Mean PCV comparison of parasitemic and aparasitemic 

cattle 
 

Health condition Sample size  Mean PCV±SD t-test p-value 

aparasitemic 235 26.3± 3.1 

1.97 0.00 Parasitemic 49 19.2±3.82 

Overall  384 22.3±0.94 

 

4. Discussion 

It was found that the prevalence of bovine Trypanosomosis 

in the study area was 12.8%. This discovery is consistent 

with the findings of [23] and [25], where prevalence rates of 

11.7% and 14.68% were reported in JabiTehenan and 

Dembecha districts, Northwestern Ethiopia, respectively. 

Nevertheless, the prevalence rate in the present study was 

higher compared to previous research by [17] and [26], where 

they found rates of 8.6% and 7.81% in Dembecha and 

Wemberma districts of Northwestern Ethiopia, respectively. 

The discrepancies in results could be explained by 

differences in how the animals are managed, when the study 

was conducted, the development of drug resistance, a rise in 

tsetse fly numbers leading to more challenges, and a lack of 

knowledge among animal owners about the disease in the 

specific area of the study. 

This study mainly discovered two types of trypanosomes: T. 

congolense and T. vivax. Out of the 49 trypanosomes found, 

64.8% were T. congolense and the remaining 35.2% were T. 

vivax. Earlier research by [26], [27], [29], and [30] discovered 

higher prevalence rates of T. congolense (84%, 66%, 60.9%, 

and 75%) compared to T. vivax in Ghibe valley, Merab, 

Pawe, and western Ethiopia. The higher prevalence of T. 

congolense compared to T. vivax may be attributed to the 

larger number of serodems of T. congolense and the 

stronger immune response of infected animals against T. 

vivax.  

However, Cherenet and colleagues (2006) found that T. 

vivax caused 90.9% of cattle trypanosome infections in 

tsetse-free zones of the Amahara region in Northwest 

Ethiopia. This is due to the fact that T. vivax can be 

transmitted by other means besides tsetse flies, such as 

mechanical vectors. On the other hand, T. congolense and T. 

vivax equally contributed to the prevalence of trypanosome 

infections in areas with tsetse flies.  

The study found no significant connection between risk 

factors like the source of animals/PA's, gender, and age and 

the occurrence of trypanosomosis through univariable 

logistic regression analysis. The prevalence of trypanosome 

infection was similar among all peasant associations in the 

study due to comparable agro-ecological conditions and 

vector abundance. On the other hand, the slight differences 

noted in the three peasant groups may be due to unrestricted 

animal movements between them, and a habitat favorable to 

disease-carrying vectors and their preferred hosts, such as 

domestic livestock and numerous wild animals in the area.  

No significant relationship was found between sex and 

trypanosome infection in cattle from the Dembecha district. 

This outcome aligns with findings from prior studies by [34] 

and [33] which showed no apparent difference in 

susceptibility between genders. This phenomenon may be 

attributed to the fact that both males and females can be 

affected in a similar and consistent manner in areas with 

high tsetse challenge.  

In animals with poor body condition, the infection rate was 

significantly higher (p< 0.05) compared to animals with 

good body condition, as stated by [35]. The decreased 

prevalence of trypanosomosis in medium- and well-bodied 

animals could be due to their stronger immune systems, 

which are more effective at fighting off infections due to 

better nutrition. Moreover, there is a minimal likelihood of 

infection recurring in animals in optimal physical condition. 

On the other hand, 68% of animals without fever showed 

signs of poor body condition, indicating that other factors 

like diseases, diet problems, and farming methods could 
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have contributed to the cattle's unhealthy state [36].  

The present study did not observe a significant age or sex 

disparity (p> 0.05), even though adult and animals over 

three years old had a higher infection rate. This result aligns 

with the previous research conducted by Sinshaw [14], 

possibly due to the fact that mature animals journey long 

distances to feed, plow, and gather crops in regions with 

high tsetse fly populations. As per [37], calves in the Ghibe 

Valley remain at homesteads for grazing until they are 

weaned instead of accompanying their mothers. Maternal 

antibodies also offer innate defense to young animals, 

potentially resulting in a reduced occurrence. 

The ratio of the three animals with different hair coat colors 

in the study area showed a significant variation. Animals 

that had black fur were the most common (33.39%), while 

those with white fur were the least common (8.06%). This 

may be due to the fact that flies prefer certain colors. Tsetse 

flies prefer animals that are dark in color. This discovery 

aligns with the findings of Haile (1996) in North Omo and 

Getnet (2008) in Soddo Zuria Woreda, who both observed a 

high prevalence of animals with black (7.04%), red (5.09%), 

and white (3.80%) hair coats. 

Cattle infected with trypanosomes showed a significantly 

reduced average PCV value of 23.29±4.25, compared to 

uninfected cattle with a value of 25.59±4.23. As stated in 

reference [27], if an animal tests positive with a PCV level 

above 24%, it may indicate a recent infection. There could 

be other reasons besides trypanosomosis for a low PCV 

value. However, both cattle with parasites and cattle without 

parasites are likely to be susceptible to these causes. Hence, 

trypanosomosis is responsible for reducing the PCV value in 

the cattle with infection, as shown by the variance in 

average PCV values between the animals with parasites and 

those without. The outcome, in line with previous findings, 

indicated that anemia is often a sign of disease severity; the 

decreased PCV in animals with parasites may have 

contributed to reducing the average.  

 

5. Conclusion and Recommendation 

In this study on trypanosomosis in cattle, a total prevalence 

of 12.7% was observed, confirming the continued presence 

of the disease in the area. The predominant species 

identified were T. congolense and T. vivax. Based on host 

risk factors, bovine trypanosomosis was more commonly 

found in adult cattle than in young cattle. In contrast to 

animals without parasites, parasitized animals had a 

significantly lower average PCV value. This indicates that 

trypanosomosis infection can negatively impact an animal's 

PCV profile; however, even non-anemic/normal animals 

(11.7%) can still show positive results for trypanosomosis 

infection, rendering PCV as an inadequate diagnostic tool 

on its own.  

Based on the earlier results, the below recommendations are 

provided: 

• The expansion of government and private veterinary 

services is necessary to adequately serve the 

community.  

• A well-planned tsetse and trypanosomosis control 

program that is based in the community should be 

developed and put into action.  

• Farmers need to be informed about the dangers of drug 

resistance.  

• Further studies are required on the epidemiological 

characteristics and emergence of drug resistance in 

pathogenic trypanosomes.  

 

6. References 

1. Afework Y, Caulosen PH, Abebe G, Tilahun G, Dieter 

M. Appearance of multiple drug-resistant trypanosome 

populations in village cattle of Metekel District, 

Northwest Ethiopia. Livestock Community and 

Environment. Veterinary Medicine. Copenhagen, 

Denmark; c2001. p. 1-11. 

2. Amhara Regional Agriculture and Rural Development 

Office (ARARDO). Woreda livestock palpation data 

for Debre Elias, Dembecha, and Jabitehenan. Amhara 

Regional Agriculture and Rural Development Office; 

c2010. 

3. Aulak GS, Singla LD, Singh J. Bovine trypanosomosis 

due to T. evansi: Clinical, haematobiochemical, and 

therapeutic studies. In: Sobti RC, Sharma VL, editors. 

New Horizons in Animal Sciences. Jalandhar: Vishal 

Publishing and Co.; c2005. p. 137-144. 

4. Bitew M, Yeshitila A, Asmamaw A, Tadele T. 

Prevalence of bovine trypanosomosis in selected areas 

of Jabi Tehenan District, West Gojam of Amhara 

Region, Northwestern Ethiopia. Afr. J Agric. Res. 

2011;6(1):140-144. 

5. Radostits OM, Blood DC. Veterinary Medicine: A 

Textbook of Diseases of Cattle, Sheep, Pigs, Goats, and 

Horses. 10th ed. Bailliere Tindall; c2007. 

6. Balck J, Seed R. The African trypanosomes. Nairobi, 

Kenya: Kluwer Academic Publisher Institute; c2002. p. 

146-148. 

7. Cherenet T, Sani RA, Speybroeck N, Panandam JM, 

Nadzr S, Van den Bossche P, et al. A comparative 

longitudinal study of bovine trypanosomiasis in tsetse-

free and tsetse-infested zones of the Amhara Region, 

Northwest Ethiopia. Vet Parasitol. 2006;140:251-258. 

8. DACA. Standard veterinary treatment guideline for 

veterinary practice. 1st ed. Drug Administration and 

Control Authority of Ethiopia; c2006. 

9. D’Ieteren G, Authie E, Winsock N, Murray M. 

Exploitation of resistance to trypanosomosis. In: 

Breeding for Disease Resistance in Farm Animals. 2nd 

ed. Wallingford: CABI Publishing; c1998. p. 195-216. 

10. Dohoo I, Martin W, Stryhn H. Veterinary 

Epidemiologic Research. Charlottetown, Canada: AVC 

Inc.; c2003. p. 145. 

11. Efrem D, Bashatu F, Bacha B, Addisalem H, Misgana 

D. Prevalence of bovine trypanosomosis in Lalo Kile 

District, Kelem Wollega Zone, Western Ethiopia. Acta 

Parasitol Glob. 2013;4:38. 

12. Esayas B, Madalcho. A study on the prevalence of 

bovine trypanosomiasis and its associated risk factors in 

Tarcha Zuria District, Dawuro Zone. Int J Res Stud 

Biosci. 2018;7(8):04-10. 

13. Fimmen HO, Mehlitz D, Horchiner F, Korb E. 

Colostral antibodies and Trypanosoma congolense 

infection in calves. Trypanotolerance Research and 

Application. GTZ, Germany; c1992. p. 173-187. 

14. Getechew A. Trypanosomiasis in Ethiopia. Ethiop J 

Biol Sci. 2014;27(1):1-8. 

15. Getnet B. Prevalence of bovine trypanosomosis in 

Soddo Zuria Wereda, SNNPRS. DVM Thesis. 

Haramaya University, Ethiopia; c2008. 

16. Haile C. Bovine trypanosomosis in North Oromo: 

prevalence and assessment of drug efficacy. DVM 

https://www.actajournal.com/


Acta Entomology and Zoology https://www.actajournal.com 

~ 229 ~ 

Thesis. Addis Ababa University, Debre Zeit, Ethiopia; 

c1996. 

17. Juyal PD, Singla LD, Kaur P. Management of surra due 

to T. evansi in India: An overview. In: Tandon V, 

Dhawan BN, editors. Infectious Diseases of Domestic 

Animals and Zoonosis in India. Proceedings of the 

National Academy of Sciences India Section B: 

Biological Science. 2005;75:109-20. 

18. Jahkne E, Tacher G, Keil P, Rojat D. Livestock 

production in tropical Africa with special reference to 

the tsetse-affected zone. In: International Livestock 

Center for Africa/International Laboratory for Research 

on Animal Disease. Nairobi, Kenya; 1988. p. 430-432. 

19. Kumar H, Gupta MP, Sidhu PK, Mahajan V, Bal MS, 

Kaur K, et al. An outbreak of acute T. evansi infection 

in crossbred cattle in Punjab. J Appl Anim Res. 

2012;40(3):256-259. 

21. Leak A. Tsetse biology and ecology: the role in the 

epidemiology and control of trypanosomosis. 

Wallingford: CAB International; c1999. p. 152-210. 

22. Mekonin D, Amare E, Tesfaheywet Z. Prevalence of 

bovine trypanosomosis in Dembecha Wereda, Amhara 

Region, Northwest Ethiopia. J Vet Sci Technol. 2017. 

23. Mezene W, Ahimedine B, Moti Y, Efrem D, Kumela L. 

Bovine trypanosomosis and tsetse fly survey in Bure 

District, Western Ethiopia. Acta Parasitol Glob. 

2014;5:95. 

24. Molalegne B, Yeshitila A, Asmamaw A. Prevalence of 

bovine trypanosomosis in selected areas of Jabi 

Tehenan District, West Gojjam of Amhara Regional 

State, Northwestern Ethiopia. Glob Vet. 2010;5:243-

247. 

25. Mussa A. Prevalence of bovine trypanosomosis in Goro 

Wereda, Southwest Ethiopia. DVM Thesis. Addis 

Ababa University, Debre Zeit; c2002. 

26. Muturi KS. Epidemiology of bovine trypanosomosis in 

selected sites of the Southern Rift Valley of Ethiopia. 

MSc Thesis. Addis Ababa University in collaboration 

with Freie Universität, Berlin. Nairobi, Kenya; c1999. 

p. 27-36. 

27. Nicholson MJ, Butterworth MH. A guide to condition 

scoring of Zebu cattle. ILCA; 1986. p. 1-29. 

28. OIE. Trypanosomosis (tsetse-transmitted): Terrestrial 

Manual. Paris: Office International des Epizooties 

(OIE); c2008. 

29. Paris J, Murray M, McOimba F. A comparative 

evaluation of the parasitological techniques currently 

available for the diagnosis of African animal 

trypanosomosis in cattle. Acta Trop. 1982;30:307-316. 

30. Radostits OM, Gray C. Veterinary Medicine: A 

textbook of diseases of cattle, sheep, pigs, goats, and 

horses. 10th ed. London: Bailliere Tindall; c2007. p. 

1424-1426. 

31. Rowlands GJ, Leak SGA, Peregrine AS, Nagda SM, 

Mulatu W, D’Ieteren GDM, et al. The incidence of new 

and the prevalence and persistence of recurrent 

trypanosome infections in cattle in southwest Ethiopia 

exposed to a high challenge with drug-resistant 

parasites. Acta Trop. 2001;79:149-163. 

32. Sharma A, Singla LD, Tuli A, Kaur P, Bal MS. 

Detection and assessment of risk factors associated with 

natural concurrent infection of T. evansi and Anaplasma 

marginale in dairy animals by duplex PCR in eastern 

Punjab. Trop Anim Health Prod. 2015;47:251-257. 

33. Sharma P, Juyal PD, Singla LD, Chachra D, Pawar H. 

Comparative evaluation of real-time PCR assay with 

conventional parasitological techniques for diagnosis of 

T. evansi in cattle and buffaloes. Vet Parasitol. 

2012;190:375-382. 

34. Shimelis D, Sangwan AK, Getachew A. Epidemiology 

of tsetse transmitted trypanosomosis in Abay (Blue 

Nile) basin of Northwest Ethiopia. Rev Elev Vet Pays 

Trop. 2005;58(3):151-157. 

35. Singla LD, Singla N, Parshad VR. Development of 

concurrent infection of notoedric mange in rabbits 

infected with T. evansi. Scand J Lab Anim Sci. 

2015;41(2):1-6. 

36. Sinishaw A. Prevalence of trypanosomiasis of cattle in 

three Woredas of Amhara Region. MSc Thesis. Addis 

Ababa University, Debre Zeit; 2004. 

37. Smith BP. Trypanosomosis. In: Large Animal Internal 

Medicine. 4th ed. 2009. p. 1160. 

38. Sumbria D, Singla LD, Sharma B, Bal MS, Kumar S. 

Multiplex PCR for detection of Trypanosoma evansi 

and Theileria equi in equids of Punjab, India. Vet 

Parasitol. 2011;3-4:293-299. 

39. Tamiru F, Mideksa B, Roy RK, Terfa W. Post-control 

survey on prevalence of bovine trypanosomosis and 

vector distribution in Ameya District, South West 

Shewa, Ethiopia. Glob J Med Res. 2014, 14(3). 

40. Teka W, Terefe D, Wondimu A. Prevalence study of 

bovine trypanosomosis and tsetse density in selected 

villages of Arba Minch. J Vet Med Anim Health. 2012. 

41. Tewelde N, Abebe G, Eisler M, MacDermott J, Greiner 

M, Afework Y, et al. Application of field methods to 

assess isometamidium resistance of trypanosomosis in 

cattle in Western Ethiopia. Acta Trop. 2004;90:63-70. 

42. Tewolde N. Study on occurrence of drug resistance of 

trypanosomosis in cattle in the farming in tsetse control 

area (FITCA) project in Western Ethiopia. MSc Thesis. 

Addis Ababa University, Freie Universität, Germany; 

c2001. 

43. Thrusfield M. Veterinary Epidemiology. 3rd ed. 

Blackwell Science Ltd, UK; 2005. p. 233-250. 

44. Uilenberg G. A field guide for diagnosis, treatment, and 

prevention of African animal trypanosomosis. Rome: 

FAO; 1998. p. 43-89. 

45. Urquhart GM, Armour G, Duncan JL, Dunn AM, 

Jennings FW. Veterinary Parasitology. 2nd ed. London: 

Blackwell Science; 1996. p. 212-219. 

46. Vanden BP, Rowlands GJ. The relationship between 

the parasitological prevalence of trypanosomal 

infections in cattle and herd average packed cell 

volume. Acta Trop. 2001;78(2):163-170. 

https://www.actajournal.com/

