
European Journal of Biological Sciences 10 (4): 95-101, 2018
ISSN 2079-2085
© IDOSI Publications, 2018
DOI: 10.5829/idosi.ejbs.2018.95.101

Corresponding Author: Mintesnot Tsegaye, National Institute for Control and Eradication of Tsetse Fly and Trypanosomosis,
P.O. Box: 19917, Addis Ababa, Ethiopia.  Tel: +251-913234449.

95

Prevalence of Major Trypanosomes Affecting Bovine in
Two Districts of North Western Ethiopia

Tafese Hailemariam, Mintesnot Tsegaye, Garoma Desa and Kumela Lelisa

National Institute for Control and Eradication of Tsetse Fly and Trypanosomosis,
Kaliti Tsetse fly Mass Rearing and Irradiation Center, P.O. Box: 19917, Addis Ababa, Ethiopia

Abstract: A cross-sectional study was conducted from November to December 2011 to determine the
prevalence of bovine Trypanosomosis and its associated risk factors in Pawe and Jawi Districts in northwestern
Ethiopia. In the current study, a total of 1445 indigenous zebu cattle were randomly selected for the study of
bovine trypanosomosis prevalence in selected two districts tsetse controlling area, Pawe and Jawi with sample
size of 641 and 804 respectively. Blood samples were collected from ear vein of cattle drawn into heparinized
capillary tubes, then centrifuged and buffy coat techniques and thin blood smear were used to identify species
of trypanosomes. The overall prevalence of trypanosomosis in Pawe and Jawi were found to be 2.18% (14/641)
and 1.11/% (9/804), although the difference is statistically insignificant P>0.05. Trypanosomes species faced
in the study area were Trypanosoma congolense 17(1.117%), T. vivax 5 (0.34%) and T. brucei 1 (0.069 %).
Highest trypanosome prevalence (1.65%) was seen in animals with good condition than that of those with
medium (1.63%) and poor (1.30%) body condition for the concerned blood parasite, but no significant difference
was observed among the body conditions of cattle considered and infection with trypanosomes (P>0.05).
Higher infection rate without significant difference was occurred in male (1.62%) than female (1.50%) cattle.
However, a higher infection rate with significant difference was recorded in adult (2.26%) than young cattle
(0.77%). The mean PCV value (percentage) of (21.261±3.71) and (25.92±4.41) was recorded for parasitemic and
aparasitemic animals, respectively. The mean PCV of parasitemic animals was significantly lower P<0.05 than
that of aparasitemic one. Although the prevalence in controlling area seems low, owing to the economic
importance of the disease serious attention should be given to reduce the prevalence and bring the disease
under control. Therefore, the ongoing tsetse and trypanosomosis prevention/control strategy should be
strengthened in the area.
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INTRODUCTION flies. In Ethiopia, trypanosomosis is among the major

Trypanosomosis is a complex protozoan disease economic loss. It is a serious constraint to agricultural
caused by different species of flagellated unicellular production in extensive area of the tsetse infested
parasites belong to genus Trypanosoma and found in the Ethiopian low land [3]. 
blood and other tissues of vertebrates including livestock, Tsetse flies in Ethiopia are confined to southern and
wild life and human being [1]. Trypanosomosis is an western regions between longitude 33 0 and 380 East and
economically important disease of domestic animals in latitude 50 and 120 North which amounts to about 200, 000
many part of the world particularly in sub Saharan Africa. Km . Tsetse infested areas lied in the low lands and also
The disease is among factors that limit the expected in the river valleys of Blue Nile, BaroAkobo, Didessa,
outcome from animal production in tropical Africa [1, 2]. Ghibe and Omo. Out of the nine regions of Ethiopia five
The disease is distributed over approximately 10 million (Amhara, Beninshangul Gumuz, Gambella, Oromia and
km of Sub-Saharan Africa between latitudes 14°N and Southern Nation Nationalities and peoples) are infested2

29°S that directly coincide with distributions of tsetse by more than one species of tsetse flies [4-6]. To date five

setback to cattle production with direct and indirect
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species of Glossina  (Glossina morsitans submorsitans, sheep, 18% donkeys, 13% poultry and 10% beehives of
G.    Pallidipes,     G.   tachnoides,    G.     fuscipes   and the  livestock  population  of  the   Asossa   zone  [10].
G.  longipennis)  have  been  recorded from Ethiopia. Jawi district located in Amhara region of north west
Apart from the cyclical transmission of trypanosomosis Ethiopia. The climate alternates with long summer rainfall
by the Glossina species, it is highly considered that (June-September) and a winter dry season (October-May)
mechanical transmission is a potential threat to livestock with mean annual rainfall of 1569.4 mm. The mean
productivity in some parts of Ethiopia [7]. temperature varies between 16.68-37.6°C and the altitude

Currently, the national Tsetse and Trypanosomosis ranges from 648-1300 m.a.s.1. The land is covered by
Control and Investigation Center, located in Bedele town, different vegetation types namely savanna grass land,
is undertaking an intervention programs in 20 weredas, forest, riverine and bush lands with major agricultural
more than 32, 000 km  area of Amhara, Beninshangul products like sorghum, maize, sesame and cotton.2

Gumuz and Oromia regions. Ground spray, deployment of Livestock population of the Jawi district comprises about
odorbaited insecticide impregnated traps, targets and 70403 cattle, 6549 sheep, 24995 goats, 1232 equines, 30997
pour on insecticide application of on the back of the poultry and 7520 bee hives [11, 12].
animals, SAT and SIT techniques which has made around
3.3 million local communities direct and indirect Study Design, Study Population and Sample Size
beneficiaries. Magnificent result has been achieved there Determination: The study was carried out on 1445 local
by reducing tsetse density to a level of very low challenge indigenous Zebu cattle to assess the status of vector
or risks and trypanosomosis prevalence to below 5%, born trypanosomosis in each district of the Pawe and Jawi
especially in Amhara (Jawe) and Beninshangul Gumuz weredas. Animals were selected from the study
(Pawe) project sites [8]. population using simple random sampling technique and

In both Pawe and Jawi districts, trypanosomosis was purposive sampling was the method followed to select the
found to be one of the factors that hampered livestock two study weredas, Pawe and Jawi with a total sample size
rearing  in  most  peasant  associations.  Nevertheless, of 641 and 804, respectively. Seven (7) peasant
very few and limited studies were carried out previously associations (PA`s) were assigned purposively from each
to  assess  the  prevalence  of this disease in Pawe and weredas. During sampling the age, sex, body condition
Jawi districts where controlling and preventive strategy is and breed were recorded. The required sample size was
now being implemented by the project. This necessitates determined using the procedure described by Thrusfield
a continued follow-up and evaluation of the status of [13] using 50% expected prevalence of bovine
tsetse infestation and occurrence of trypanosomosis in Trypanosomosis in the area and 5% desired absolute
such controlled sites and their surrounding villages. precision and at 95% confidence level. Accordingly, the
Therefore, the present study was aimed at determining the total sample was determined to be 384. However, samples
status of the diseases and its associated risk factors in were collected from 1445 animals to increase precision.
this area. Classification of the body condition of animal was made

MATERIALS AND METHODS from one (Emaciated) to five (Obese). The age of the

Study Area: The study was conducted from November to (  3 years) according to method followed by Bitew et al.
December 2011 at Pawe and Jawi, Northwestern Ethiopia. [15].
Both districts were adjacent where preventive and
controlling strategies being implemented by government. Parasitological Examination: Blood samples were
Pawe District was located in the north western of Ethiopia, collected randomly from cattle into capillary tube after
in  between  5°  57’N  latitude  and  37°  32’E longitude. piercing the ear vein by using a lancet. One end of the
The  area  (Pawe) is bordered in the south and west by capillary tube was sealed and centrifuged at 12, 000 rpm
metekel and having altitudinal range of 580-5, 065.62 feet for 5 minutes to separate the blood cells and to
above sea level. The average annual rainfall is 900-1200 concentrate trypanosomes using centrifugal forces as
mm with uni-modal type of rainfall, that occurs between buffy coat. Then PCV was measured using hematocrit
April  and  October  and  average temperature ranges of reader. The capillary tubes were broken just 1 mm below
19-34°C [9]. The area is characterized by mixed type of buffy coat and expressed on microscopic slide, mixed and
farming system having 34.2% cattle, 15% goats, 37% covered with 22x 22mm cover slip. Then it was examined

by previously described method [14] with scale ranging

animals  was  grouped  as  young  (1-3  years) and adults
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under 40x objective of a microscope using dark ground highest was recorded in Pawe 14 (2.22%). However,
buffy coat technique to detect the presence of the statistically different variation was not observed in the
parasite  [16].  Buffy coat positive samples were fixed thin infection status between districts (P>0.005) but the
blood smears with methanol for 5 minute, stained by variation was significant among different sites (Peasant
Giemsa’s and examined under oil immersion using 100 x association (p=0.01). The highest prevalence was in
objectives to identify the species of trypanosomes. village 6 (8.1%) and kazakaste (3.3%) from Pawe and Jawi

Data Analysis: All the collected raw data and, the results As shown in Table 3, the difference in prevalence
of parasitological and hematological examination data between the species of trypanosomes was statistically
were entered into a Microsoft excel spread sheets program significant (P<0.05). T. congolense 17 (1.117 %) was the
and  then  was transferred to Intercool STATA version most prevalent trypanosome species followed by T. viviax
12.0 for analysis. The prevalence of trypanosome 5 (0.34%) and T. brucei 1(0.069%).
infection was calculated as the number of positive animals
as examined by buffy coat method divided by the total Prevalence of Trypanosomosis with Associated Risk
number of animals examined at the particular time. Factors: In the current study, the association of
Pearson’s chi-square ( ) was used to evaluate the prevalence with the various risk factors including age, sex2

association of different variables with the prevalence of and body conditions were computed (Table 4).
trypanosome  infection.  In all the statistical analysis Accordingly, the prevalence of trypanosomosis with in
executed, a confidence level of 95% is used and P-value sex, although in significant (p=0.914) it was higher in male
of less than 0.05 (At 5% level of significance) was (1.62%) than female (1.5%) cattle. Higher infection rate
considered as statistically significant. with significant difference was recorded in adult (2.26%)

RESULTS of animals, highest trypanosome prevalence (1.654%) was

Parasitological Finding: From the 1445, blood samples with medium (1.625%) and poor (1.3%) body condition for
collected in Pawe and Jawi Districts with sample size of the concerned blood parasite, but no significant
(804) and (641) respectively. Over all 23 (1.66%) samples difference was observed among the body conditions of
were found to be positive for trypanosomes with the cattle considered and infection with trypanosomes
lowest  prevalence was observed in Jawi 9 (1.11%) and the (P>0.05).

respectively as indicated in Table 1 and Table 2.

than young cattle (0.77).With regards to body conditions

seen in animals with good condition than that of those

Table 1: Overall prevalence of Trypanosoma species in Pawe district
Peasant association
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BC result Village 5 Village 6 Village 7 Village 21 Village 24 Village 26 Village 30 Total
Negative 76(100% 56(91.8%) 101(100%) 102(100%) 99(98%) 92(92.9%) 101 627(97.8%)
Positive 0(0%) 5(8.1%) 0(0%) 0(0%) 2(1.9%) 7(7.1%) 0 14(2.2%)
Total 76 61 101 102 101 99 101 641

Table 2: Overall prevalence of Trypanosoma species in Jawi district
Peasant association
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

BC result Deqzergent Kezakazte Wobomaryam Womblase Workehuger Workmeda Zergent Total
Negative 104(98%) 128(96.9%) 118(98.3%) 76(100%) 128(100%) 120(100%) 121(99.1%) 795(98.89%)
Positive 2(1.82%) 4(3.3%) 2(1.66%) 0(%) 0(0%) 0(0%) 1(0.81%) 9(1.11%)
Total 106 132 120 76 128 120 122 804

Table 3: Prevalence of trypanosomes species
Species
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

BC-result None T.brucie T. congolense T.vivax Total
Negative 1422 0 0 0 1422
Positive 0 1 17 5 23
Total 1422 1 17 5 1445
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Table 4: Prevalence of trypanosomosis with associated risk factors 
Variables No of negative No of Positive Total P-value2

Districts
Pawe 627 14 641 2.581 0.108
Jawi 795 9 804
Total 1422 23 1445
Sex
Male 664 11 675 0.0116 0.914
Female 758 12 770
Total 1422 23 1445
Body condition
Good 416 7 423 0.098 0.952
Medium 787 13 800
Poor 219 3 222
Total 1422 23 1445
Age
Young 644 5 649 5.0733 0.024
Adult 778 18 796
Total 1422 23 1445

Table 5: Prevalence of bovine Trypanosomosis based on PCV value
Group Obs. Mean PCV Std.Err Std.Dev 95% confidence interval
Negative 1422 25.91983 0.117055 4.414076 26.114945
positive 23 21.26087 0.773108 3.707699 22.07485
Combined 1445 25.84567 0.1168307 4.441103 6.474872
dIff 4.658962 0.9257272a
Note t=5.0328

Hematological Examination: Blood samples collected and regular treatment of sick animals according to NTTIC,
from cattle were centrifuged by hematocrit centrifuge and 2004 annual report. There were ongoing tsetse control
its PCV read by PCV reader. Mean of Overall aparasitic project activities in 2011 and 2013 northern parts of
and parasitic cattle’s PCV were 25.92±4.41%, Ethiopia which has led the prevalence to go down as low
21.261±3.71% respectively and significantly associated as 2.10- 2.66% [21, 22].
(P=0.00) (Table 5). T. congolense was the predominant species causing

DISCUSSION and T .brucie. These species are widespread in most parts

This study was aimed to investigate the prevalence most prevalent when compared to other species. This
of bovine trypanosomosis and different risk factors in finding  is  in  agreement with various reports from
tsetse controlling areas of Pawe and Jawi district. The different parts of the country [24-26]. The high proportion
present study revealed an overall prevalence of 2.22% in of T. congolense in cattle might be attributable to the high
Pawe district and 1.11% in Jawi district which was the number of serodems of T. congolense relative to T. vivax.
lowest prevalence rate comparing with previous finding in It could also be due to the possible development of better
Assosa district and Jawi district . According to the immune response to T. vivax by the infected animals [27].
previous study, a prevalence of 24.7% [17] in Mao-Komo Further, the transmission of T. congolense is cyclical; it
special district, 5.43% in Mandura district [18] and 45.1% requires the presence of tsetse flies whereas T. vivax is
[19] in Bambasi were recorded in neighboring districts of more rapidly transmitted mechanically by biting flies than
Pawe and Dagnachew et al. [20] (11.33%) in Jawi district tsetse fly. The current finding is in agreement with the
of Amhara region which are much higher than the present study conducted by Shimelis et al. [28]. An informant
study. The lowest prevalence of trypanosomosis in this (T&T control officer, Ethiopia, September 2015 [29] as well
study maybe endorsed to parasite and vector control as a study [30] reported that T. vivax (Which can be
program practiced in the area by Bedele NTTICC annually. transmitted by both types of flies, tsetse and biting flies)
The application of control measures such as target tends to become more prevalent than other trypanosome
impregnated insecticides, insecticide treatment of cattle species in areas where tsetse flies are controlled.

bovine trypanosomosis in the area followed by T. vivax

of Ethiopia [23] and T. congolense was found to be the
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In this study a higher infection rate with significant under control. Therefore, the ongoing tsetse and
difference was recorded in adult (2.26%) than young cattle trypanosomosis prevention/control strategy should be
(0.77%). These results agree with that of Dagnachew et al. strengthened in the area Therefore, it is imperative to
[20] and Tasew and Duguma [31]. This could be extend and strengthen the national tsetse and
associated to the fact that majority cattle of age > 3 years trypanosomosis control scheme in tsetse infested areas in
are productive which travel long distance for watering, Ethiopia to minimize the burden of the disease.
grazing and draught as well as harvesting crops in areas
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