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A cross-sectional study was carried out from December 2020 to June 2021 to 
determine the prevalence of bovine trypanosomosis in Sadi chanka district Kelem 
Wolega zone Oromia regional state. The method employed during the study was buffy 
coat technique for parasitological study. Blood samples were collected from ear vein 
of 426 heads of cattle to assess trypanosome species. The overall prevalence of the 
disease was 88 (20.6 %). Out of 88 infected animals (9.15%) cattle were found to 
be infected by T. congelense, (5.16%) T. brucie. (3.75 %) T. vivax, (2.58%) and mixed 
parasites (T. congolense and T. vivax). The study revealed that trypanasomes were 
widely distributed and prevalent in all body condition scores of animals and in all 
age and sex groups of cattle in the study area. The results of the study suggested that 
trypanosomosis in the area was increasing. However, due to its impact on the livestock, 
an appropriate tsetse control method should not be done for three year to reach tsetse 
infested area in a sustainable manner to alleviate the problem of trypanosomosis in 
the area. 

Introduction 
Livestock production constitutes one of the principal means 

of achieving improved living standards in many regions of the 
developing world. In sub-Saharan Africa countries livestock plays 
a crucial role both for the national economy and the livelihood of 
rural communities. Ethiopia takes the lead in livestock population 
in Africa, with an estimated 53.99 million cattle population [1]. 
Livestock fulfill several functions in the Ethiopian economy by 
providing food, traction power, cash income, fuel and organic 
fertilizer. Livestock is also an important provider of export 
commodities such as live animals, meat, hides and skins and over 
the past few years, livestock and its products has been Ethiopia’s 
second most important source of export, after coffee [2]. However, 
poor health and productivity of animal due to disease has 
considerably become the major stumbling block to the potential 
of livestock industry [3]. Animal diseases in general and infectious  

 
ones in particular are the major constrains to crop and livestock 
production in the humid and sub humid parts of the African 
continent.

Parasitic diseases especially animal trypanosomosis is 
the most important factor contributing to the sub potential 
performance of livestock; 10 million heads of cattle and equivalent 
numbers of small ruminants together with significant equine and 
camel population are at risk of contracting the disease any time. 
The disease is a serious often fatal disease of mainly domestic 
animals that occur in large areas of Africa. It is caused by species 
of flagellate protozoa belonging to the genus Trypanosoma of the 
family Trypanosomatidae that multiply and inhabit in the blood 
stream, lymphatic vessels and tissue including the cardiac muscle, 
and central nervous system (CNS) of host, and are transmitted by 
vectors which are generally haematophagus arthropods (Fischer 
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and Say, 1989). Most cases of animal trypanosomosis (Nagana) 
are transmitted cyclically by tsetse flies of genus Glossina [4]. 
Trypanosomosis is the most serious veterinary and animal 
production problem in sub Saharan Africa and prevents the keeping 
of ruminants and equines over 10 millions of square kilometers of 
potentially productive land. 

Hence, this study is the road map and contribution to the Pan 
African Tsetse and Trypanosomosis Eradication Campaign agenda 
[5]. Trypanosomosis is the most important constraint to livestock 
and mixed crop-livestock farming in tropical Africa. Currently 
about3 million livestock die every year due to tsetse fly transmitted 
the disease which covers one third of the continent estimated to be 
10 million km2. A recent study estimated the direct annual cost of 
the disease to be about 1.34 billion US$. African livestock producers 
are administering an estimated 35 million curative and prophylactic 
treatments annually which costs the producers and the government 
at least 35 million US$ Holmes, et al. [6]. In Ethiopia, a substantial 
amount of the national resource is spent annually for control of 
trypanosomosis through purchase of trypanocidal drugs. An annual 
loss attributed to the disease exceeds US $236 million, while loses 
from reduced milk and meat production and from animal draught 
power and manure are unquantifiable [7]. According to Getachew, 
et al. [8], trypanosomosis is prevalent in two main regions of 
Ethiopia that is, the North West and the South West regions. 

Six species of trypanosomes are recorded in Ethiopia and 
the most important trypanosomes, in terms of economic loss in 
domestic livestock are the tsetse transmitted species: T. congolense, 
T. vivax and T. brucei. For the closely related T. brucei subspecies, T. 
b. rhodensiense, which causes human sleeping sickness, cattle can 
be a reservoir host. The other trypanosome species of economic 
importance are Trypanosoma evansi of camels and Trypanosoma 
equiperdum of horses [9]. According to NTTICC [10], tsetse 
transmitted animal trypanosomosis still remains as one of the 
largest causes of livestock production losses in Ethiopia. About 10 
to 15% of the land believed to be suitable for livestock production 
is affected by one or two species of the tsetse flies. While tsetse-
borne trypanosomosis is excluding agriculturally suitable land of 
the country; 14 million head of cattle are at the risk of contracting 
trypanosomosis at any one time [11,12]. A number of studies have 
been so far undertaken in different parts of Ethiopia to determine 
the magnitude of this economically important disease [13,14]. 
Nevertheless, very few and limited studies were carried out to 
assess the prevalence of this disease in Sadi Chanka District. Thus, 
the objective of this study was to determine the prevalence of 
bovine trypanosomosis and to identify the prevailing species of 
trypanosomes and to assess host related risk factors in Sadi Chanka 
District, Kellem Wollega zone, Oromia Regional State of Ethiopia. 

Materials and Methods
Study Area 

The study was carried out in Oromia Regional State, Kellem 
Wellega zone, in Sadi Chanka district which is located at 80 km away 
from Addis Ababa towards the west part of Ethiopia. The major 
town of Sadi Chanka district is Chanka. Sadi Chanka has a tropical 
climate and the city remains mostly hot and humid throughout 
the year. The winter season lasts from December to February and 
the average temperature during the winter months is around 30 
degrees Celsius. Normally the summer months of Sadi Chanka 
are very cold and the average temperature is around 15 degrees 
Celsius. However, the temperature may rise up to 38 degrees Celsius 
on a hot winter day. The area receives an average annual rainfall of 
1200 to 1800 mm [10]. The total human population of this area is 
116170. Out of this total population of 116170 inhabitants, around 
55378 were recorded as males and the remaining 60792 were 
females. Sadi chanka is also a major producer of coffee and more 
than 300,000 kilos of coffee beans and many other products like 
Maize and animal skins are exported annually. Moreover, many 
new mining factories and industries are being introduced in the 
town making it an important commercial center in Ethiopia. The 
district covers an area of 32,573.571 hectares and it is bordered by 
Dale Sadi at east, Hawa Galan at west, Dalle Wabara at north and at 
northeast and Ilu Abbaa bor at South [10]. 

Study Animals

The study animals were cattle of both sexes and different age 
groups (young and adult) in and around Sadi Chanka district which 
kept under extensive management system were randomly selected. 

Study Design 

Cross-sectional study was conducted in Sadi Chanka district, 
Kellem Wollega zone, Western Ethiopia in dry season from 
December 2020 to June 2021 to determine the prevalence of bovine 
trypanosomosis, to identify the prevailing species of trypanosomes 
and to assess host related risk factors. 

Sample Size Determination and Sampling Method 

The sample size was calculated according to the formula given 
by Thrusfield [15] with 50% expected prevalence (considering that 
no previous study has been done in the area), 95% confidence level 
and 5% precision. Simple random sampling technique was followed 
to select individual animals. During sampling, species, age, sex and 
body condition of the animals will be recorded. Body condition for 
each cattle will be estimated based on Nicholson and Butterworth 
(1986) ranging from score 1 (emaciated) to 5 (obese). Though, the 
required sample size was computed to be 426. 
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Study Methods and Procedures 

Direct methods usual field methods 

i)	 Blood sampling Trypanosoma species is a parasite of the blood 
and tissues often inhabiting the deep blood vessels in cases 
of low parasitaemia. For this reason, it is recommended that 
blood for diagnosis be obtained from both the peripheral and 
deep blood vessels. However, it should be realized that less than 
50% of infected animals may be identified by examination of 
peripheral blood. Peripheral blood is obtained by puncturing 
a small vein in the ear or tail. Deeper samples are taken from a 
larger vein by syringe. Cleanse an area of the ear margin or tip 
of the tail with alcohol and, when dry, puncture a vein with a 
suitable instrument. Ensure that instruments are sterilised or 
disposable instruments are used between individual animals, 
so that infection cannot be transmitted by residual blood.

ii)	 Wet blood films Place a small drop of blood on to a clean 
glass slide and cover with a cover-slip to spread the blood as 
a monolayer of cells. Examine by light microscopy (×40) to 
detect any motile trypanosomes. 

iii)	 Stained thick smears Place a large drop of blood on the centre 
of a microscope slide and spread with a toothpick or the corner 
of another slide so that an area of approximately 1.0–1.25 cm 
in diameter is covered. Air-dry for 1 hour or longer, while 
protecting the slide from insects. Stain the unfixed smear 
with Giemsa’s Stain (one drop of commercial Giemsa + 1 ml 
of phosphate buffered saline [PBS, 2.4 g Na2HPO4.2H2O, 0.54 
g NaH2PO4.2H2O, 0.34 g NaCl], pH 7.2), for 25 minutes. After 
washing, examine the smears by light microscopy at high 
magnification (×100) oil imersion. The advantage of the thick 
smear technique is that it concentrates the drop of blood 
into a small area, and thus less time is required to detect the 
parasites. The disadvantage is that the trypanosomes may be 
damaged in the process, and the method is therefore not suited 
for species identification in case of mixed infections.

iv)	 Stained thin smears Place a drop of blood 20 mm from one end 
of a clean microscope slide and draw out a thin film in the usual 
way. Air-dry briefly and fix in methyl alcohol for 2 minutes and 
allow drying. Stain the smears in Giemsa (one drop Giemsa + 
1 ml PBS, pH 7.2) for 35 minutes. Pour off, stain and wash the 
slide in tap water and dry. Unfixed smears can be stained by 
covering them with May–Grünwald stain for 2 minutes, then 
adding an equal volume of PBS, pH 7.2, and leaving the slides 
for a further 3 minutes. Pour off and add diluted Giemsa for 25 
minutes. 

Pour off, wash the slides with tap water, and dry. Examine 
at high magnification (×40– 100x) oil imersion. This technique 
permits detailed morphological studies and identification of the 
trypanosome species. Rapid staining techniques also exist (Field’s 
stain, Diff Quick®). Data Analysis Collected raw data and results of 
parasitological and hematological examination was entered in to a 
Microsoft excel spread sheets program and then was transferred 
to SPSS version 21 for analysis. The prevalence of trypanosome 
infection was calculated as the number of positive animals as 
examined by Giemsa stain of thin blood film and buffy coat method 
divided by the total number of animals examined at the particular 
time. Pearson’s chi-square (χ2) was used to evaluate the association 
of different variables with the prevalence of trypanosome infection. 
P-value less than 0.05 at 95% level of confidence interval) were 
considered significant in all analysis.  

Results
Parasitological Findings; Out of the total 426 cattle examined, 

88 (20.6%) cattle were found positive. The prevalence was 22 
(27.5%) in Midega Birbir, 28 (21.5%) in Keto 01 17 (23.9%) in 
keto 11, 12 (13.7%) in Keto 05 and 9 (14.2%) in Chanka town 
which has statistically significant difference observed between 
the implemented kebeles (P<0.05) (Table 1). There was not 
statistically significant difference observed between the two sex 
and age categories of animals (P>0.05). However, there was higher 
prevalence recorded in male than female animals (Tables 2 & 3). The 
overall prevalence according to body condition score was 22.3%, 
22.2% and 16% in poor, medium and good body condition animals. 
There was a statistically significant variation in the prevalence of 
trypanosomosis (P<0.05) among those animals with different body 
condition (Table 4). 

Table 1: Prevalence of Bovine Trypanosomosis in different kebeles of the study area.

Kebeles No. of examined No. of positive Prevalence (%) X2 p –value

Midega birbir 80 22 27.5

8.34 0.08

Keto 11 117 28 23.9

Keto 01 79 17 21.5

Chanka town 63 9 14.2

Keto 05 87 12 13.7

Total 426 88 20.6
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Table 2: Prevalence of Bovine Trypanosomosis based on sex group.

Sex No. of examined No. of positive Prevalence (%) X2 p –value

Male 226 47 20.7
0.01 0.940

Female 200 41 20.5

Total 426 88 20.6

Table 3: Prevalence of Bovine Trypanosomosis based on age groups Age.

Age group No. of examined No. of positive Prevalence (%) X2 p –value

Young 178 33 18.5
0.84 0.360

Adult 248 55 22.1

Total 426 88 20.6

Table 4: Prevalence of Bovine Trypanosomosis based on body condition.

Body conditions No. of examined No. of positive Prevalence (%) X2 p –value

Poor 134 30 22.3

24.38 0.000Medium 180 40 22.2

Good 112 18 16

Total 426 88 20.6

Prevalence of Species Trypanosomes According to Age, 
Sex and Body Condition 

The proportion of trypanosome infection with species level 
indicate (9.15%) cattle were found to be infected by T. congelense, 
(3.0%) cattle were found to be infected by T. vivax, (3.0%) cattle 
were found to be infected by mixed (T. vivax& T. congolense) and 

(5.4%) cattle were found to be infected by T. Brucei. Accordingly, T. 
congolense was the most prevalent followed by T. brucei and T. vivax. 
T. vivax and T. congolense were significantly higher in adult than 
young, T. brucie higher in male than female and poor body condition 
animals were significantly infested by three identified species of 
trypanosomes than good body condition animals (P<0.05) (Table 
5). 

Table 5: Prevalence of Bovine Trypanosomosis based on host related risk factors.

Variables Risk factors
Species of trypanosomes identified

T.congelense T.vivax T. brucei Mixed (T.vivax and 
T.congolense)

Sex
M(n-226) 20(8.8%) 6(2.6%) 15(6.6%) 6(2.6%)

F(n-200) 19(9.5%) 7(3.5%) 8(4%) 7(3.5%)

X2/P-value 0.43 (0.723) 2.25 (0.462) 4.12 (0.082) 3.52 (0.125)

Age
Y(n-178) 17(9.5%) 4(2.2%) 9(5.5%) 3(1.7%)

A(n-248) 22(8.9%) 9(3.6%) 14(5.6%) 10 (4.0%)

X2/P-value 1.62 (0.231) 4.63 (0.095) 0.45 (0.632) 6.67 (0.042)

Body Conditions

P(n-134) 11(8.2%) 3(3.7%) 11(8.2%) 6(4.4%)

M(n-180) 21(11.6%) 5(2.7%) 10(5.5%) 4(2.2%)

G(n-112) 7(6.2%) 5(4.4%) 2(1.7%) 3(2.6%)

X2/P-value 5.62 (0.023) 1.22 (0.324) 7.24 (0.006) 4.84 (0.092)

Overall N= 426 39(9.15%) 13(3.0%) 23(5.4%) 13(3.0%)
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Discussion
The overall prevalence of trypanosomosis investigated in this 

study area was 20.6% which can be considered as high prevalence 
due to high vector density which resulted from interruptions of 
fly control by National Tsetse and Trypanosomosis Investigation 
and Control of Bedele Center. The result of the current study was 
comparable with the reports of disease from different parts of 
Ethiopia which includes 17.2% in Metekel and 17.5 % in the Upper 
Didessa of tsetse infested regions [16,17]. The result was higher 
than the report of who observed 5.43% prevalence of the disease in 
Mandura District, Northwest Ethiopia, with the overall prevalence 
of 5.3 % in Haro Tatessa settlement areaof Upper Dedessa Valley, 
Illubabor Zone, who reported 6.25 % prevalence of trypanosomosis 
in Bako Tibe district of West Shoa and Gobu Seyo districts of East 
Wollega Zone, 6.86% of the disease was also recorded in Lalo Kile 
District, Kelem Wollega Zone, Western Ethiopia [18-21]. The result 
of current finding was also lower than 25 % prevalence recorded in 
Gawo Dale district and 29 % prevalence done along the escarpment 
of the Upper Didessa Valley [22,23]. 

Conclusion
Trypanosomosis is a very important disease that causes 

economic loss in the livestock industry. T.congelense, T.vivax and 
T.brucie were found to be the most predominant trypanasomes 
species in the districts frequently in cattle. The study revealed 
that trypanasomes were widely distributed and prevalent in all 
body condition scores of animals and in all age and sex groups of 
cattle in the study area. The current situation may get not worse as 
the prevention and control of trypanosomosis is practicing in the 
area and that is limiting the vector and also chemotherapy. Based 
on the above conclusions the following recommendations were 
forwarded:

a.	 Designing and implementation of control strategies of 
trypanosomosis focusing integrated approach (vector control 
and chemotherapy) should be continuing in the studied areas.

b.	 The farmers in the area should be trained on how to control 
the vectors of the parasites and the disease properly.

c.	 Expanding an appropriate tsetse control method (Spot-on and 
insecticide impregnated targets) to reach tsetse infested area 
in a sustainable manner.

d.	 Giving attention to reinvasion of the reclaimed area to effective 
utilizing the control efforts.

References
1.	 (2013) CSA (Central statistic Authority), Federal Democratic Republic of 

Ethiopia, Agricultural sample enumeration statistical abstract.

2.	 Solomon A, Workalemahu A, Jabbar MA, Ahmed MM, Hurissa B (2003) 
Livestock marketing in Ethiopia: A review of structure, performance and 
development initiatives. Socio-economic and policy research working 
paper 52, ILRI, Nairobi, Kenya, p. 35.  

3.	 Mekonen S, Hussen I, Bedane B (2001) The distribution of Ixodid tick in 
central Ethiopia. Onderstepoort J Vet Res 68: 243-251. 

4.	 Maudlin I, Holmes P, Miles M (2004) The Trypanosomosis. CAB 
International publisher, pp. 25-235.

5.	 (2001) WHO (World Health Organization), The Pan African Tsetse and 
Trypanosomosis Eradication Campaign (PATTEC). Plan action.

6.	 Holmes PH, M Eisler, S Geerts (2004) Current chemotherapy of animal 
trypanosomiasis. In: Maudlin I, Holmes PH and Miles MA (Eds.)., The 
Trypanosomiases CABI, UK, pp. 431- 444. 

7.	 (1998) FAO. A field guide for the diagnosis, treatment and prevention 
of African Trypanosomes: In Food and Agriculture organization of the 
United Nations Rome FAO, pp. 170. 

8.	 Getachew A, Malone JB, Thompson AR (2004) Geospital forecast model 
for tsetse transmitted animal trypanosomosis in Ethiopia. SINET, 
Ethiopia J Sci 27(1): 1-8. 

9.	 Getachew A (2005) Trypanosomosis in Ethiopia, Addis Ababa University, 
Faculty of Veterinary Medicine, Debrezeit, p. 18-21. 

10.	(2020) SCWLFRDO, (Sadi Chanka Woreda Livestock and Fishery 
development and resource office) Personal communication.

11.	Langridge WP (1976) A tsetse and trypanosomiasis survey of Ethiopia. 
Addis Ababa, Ethiopia, Ministry of Overseas Development of British and 
Ministry of Agriculture of Ethiopia, Ministry of Agriculture and Rural 
Development of the Government of Ethiopia, p. 97.

12.	(2004) MOARD, Tsetse and trypanosomiasis prevention and control 
strategies. Paper presented on Farming In Tsetse Controlled Areas 
(FITCA), Ethiopia. Final Workshop, Adama, Ethiopia. 

13.	Miruk A, Hagos A, Yacob HT, Asnake F, Basu AK (2008) Prevalence of 
bovine trypanosomosis and trypanocidal drug sensitivity studies on 
Trypanosoma congolense in Wolyta and Dawero zones of southern 
Ethiopia. Vet Parasitol 152: 141-147. 

14.	Nigatu K, Abebe A (2009) Trypanosomosis of cattle in selected districts 
of Awi zone, northwestern Ethiopia. Trop Anim Health Prod 41: 1353-
1356.

15.	Thrustfield M (2005) Veterinary Epidemiology (3rd Edn.)., London, Black 
well science Ltd, p. 32.

16.	Tewelde N (2001) Study on the occurrence of drug resistant 
trypanosomes in cattle in the farming in tsetse control areas (FITCA) 
project in western Ethiopia, MSc thesis AAU, FVM, Debre Zeit, Ethiopia, 
p. 1-98. 

17.	Afework Y (1998) Field investigations on the appearance of drug 
resistant population of trypanosomes in Metekel district, Northwest 
Ethiopia. MSc Thesis, AAU with Freie University at Berlin, Switzerland.

18.	Efrem D, Bashatu F, Bacha B, Addisalem H, Misgana D (2013) Prevalence 
of Bovine Trypanosomosis in LaloKile district, KelemWollega Zone, 
Oromia regional state, Western Ethiopia. Acta Parasitologica Globalis 
4(2): 34-40. 

19.	Lelisa K, Damena D, Kedir M, Feyera T (2015) Prevalence of Bovine 
Trypanosomosis and Apparent Density of Tsetse and other Biting flies 
in Mandura district, Northwest, Ethiopia. Journal of Vet Scie and Techn 
6: 229. 

https://dx.doi.org/10.26717/BJSTR.2022.42.006802
https://cgspace.cgiar.org/handle/10568/1771
https://cgspace.cgiar.org/handle/10568/1771
https://cgspace.cgiar.org/handle/10568/1771
https://cgspace.cgiar.org/handle/10568/1771
https://pubmed.ncbi.nlm.nih.gov/12026058/
https://pubmed.ncbi.nlm.nih.gov/12026058/
https://www.cabi.org/cabebooks/ebook/20043124833
https://www.cabi.org/cabebooks/ebook/20043124833
https://www.cabi.org/cabebooks/ebook/20043124853
https://www.cabi.org/cabebooks/ebook/20043124853
https://www.cabi.org/cabebooks/ebook/20043124853
https://www.ajol.info/index.php/sinet/article/download/18215/17214
https://www.ajol.info/index.php/sinet/article/download/18215/17214
https://www.ajol.info/index.php/sinet/article/download/18215/17214
https://www.researchgate.net/publication/5644981_Prevalence_of_bovine_trypanosomosis_and_trypanocidal_drug_sensitivity_studies_on_Trypanosoma_congolense_in_Wolyta_and_Dawero_zones_of_southern_Ethiopia
https://www.researchgate.net/publication/5644981_Prevalence_of_bovine_trypanosomosis_and_trypanocidal_drug_sensitivity_studies_on_Trypanosoma_congolense_in_Wolyta_and_Dawero_zones_of_southern_Ethiopia
https://www.researchgate.net/publication/5644981_Prevalence_of_bovine_trypanosomosis_and_trypanocidal_drug_sensitivity_studies_on_Trypanosoma_congolense_in_Wolyta_and_Dawero_zones_of_southern_Ethiopia
https://www.researchgate.net/publication/5644981_Prevalence_of_bovine_trypanosomosis_and_trypanocidal_drug_sensitivity_studies_on_Trypanosoma_congolense_in_Wolyta_and_Dawero_zones_of_southern_Ethiopia
https://pubmed.ncbi.nlm.nih.gov/19219563/
https://pubmed.ncbi.nlm.nih.gov/19219563/
https://pubmed.ncbi.nlm.nih.gov/19219563/
http://idosi.org/apg/4(2)13/1.pdf
http://idosi.org/apg/4(2)13/1.pdf
http://idosi.org/apg/4(2)13/1.pdf
http://idosi.org/apg/4(2)13/1.pdf
https://www.researchgate.net/publication/277949537_Prevalence_of_Bovine_Trypanosomosis_and_Apparent_Density_of_Tsetse_and_Other_Biting_Flies_in_Mandura_District_Northwest_Ethiopia
https://www.researchgate.net/publication/277949537_Prevalence_of_Bovine_Trypanosomosis_and_Apparent_Density_of_Tsetse_and_Other_Biting_Flies_in_Mandura_District_Northwest_Ethiopia
https://www.researchgate.net/publication/277949537_Prevalence_of_Bovine_Trypanosomosis_and_Apparent_Density_of_Tsetse_and_Other_Biting_Flies_in_Mandura_District_Northwest_Ethiopia
https://www.researchgate.net/publication/277949537_Prevalence_of_Bovine_Trypanosomosis_and_Apparent_Density_of_Tsetse_and_Other_Biting_Flies_in_Mandura_District_Northwest_Ethiopia


Copyright@ Wabi Emiru Takile | Biomed J Sci & Tech Res | BJSTR. MS.ID.006802.

Volume 42- Issue 5 DOI: 10.26717/BJSTR.2022.42.006802

33952

20.	Zelalem A, Merga F, Tadele K, Girma K, Tesfaye M (2014) Prevalence of 
Bovine Trypanosomosis in Bako Tibe District of West Shoa and Gobu 
Seyo Districts of East Wollega Zone, Ethiopia. European Journal of 
Biological Sciences 6(3): 71-80. 

21.	Zelalem Abera, Feyesa Regassa (2015) Prevalence of Bovine 
Trypanosomosis in Harotatessa Settlement Area of Upper Dedessa 
Valley, Illubabor Zone, Southwestern Ethiopia. Wollega University, 

School of Veterinary Medicine, Nekemte, Ethiopia. Acta Parasitologica 
Globalis 6(3): 220-230. 

22.	(2004) NTTICC, National Tsetse and Trypanosomosis Investigation and 
Control Center. Report for the period 7th June 2003-6th July 2004. Bedelle, 
p. 3. 

23.	(1998) NTTICC, National Tsetse and Trypanosomiasis Investigation and 
Control Centre (NTTICC) Annual Report, Ethiopia.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.42.006802

Wabi Emiru Takile. Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2022.42.006802
https://www.idosi.org/ejbs/6(3)14/3.pdf
https://www.idosi.org/ejbs/6(3)14/3.pdf
https://www.idosi.org/ejbs/6(3)14/3.pdf
https://www.idosi.org/ejbs/6(3)14/3.pdf
https://www.researchgate.net/publication/327160150_Prevalence_of_Bovine_Trypanosomosis_in_Harotatessa_Settlement_Area_of_Upper_Dedessa_Valley_Illubabor_Zone_Southwestern_Ethiopia
https://www.researchgate.net/publication/327160150_Prevalence_of_Bovine_Trypanosomosis_in_Harotatessa_Settlement_Area_of_Upper_Dedessa_Valley_Illubabor_Zone_Southwestern_Ethiopia
https://www.researchgate.net/publication/327160150_Prevalence_of_Bovine_Trypanosomosis_in_Harotatessa_Settlement_Area_of_Upper_Dedessa_Valley_Illubabor_Zone_Southwestern_Ethiopia
https://www.researchgate.net/publication/327160150_Prevalence_of_Bovine_Trypanosomosis_in_Harotatessa_Settlement_Area_of_Upper_Dedessa_Valley_Illubabor_Zone_Southwestern_Ethiopia
https://www.researchgate.net/publication/327160150_Prevalence_of_Bovine_Trypanosomosis_in_Harotatessa_Settlement_Area_of_Upper_Dedessa_Valley_Illubabor_Zone_Southwestern_Ethiopia
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.42.006802

