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Abstract: A cross-sectional study was conducted to determine the prevalence of bovine infection with
trypanosomes and to identify various approaches being used to control tsetse and trypanosomosis in three
selected sites of the study area. A total of 343 animals were examined from November, 2013 to March 2014.
Blood sample collection was carried out from the jugular vein of cattle selected by randomly and buffy coat
examination was used as a diagnostic technique. An overall trypanosome prevalence of 26.82% (X =7.2432;2

p=0.027) was recorded from the three kebeles, indicating statistically significant difference among the three sites
(p<0.05). The highest prevalence was recorded in Zima Waruma (33.98%) followed by Deneba Bolla (30.21%)
and  the  Yallo  Worbati (19.44%). Generally, 92 out of 343 cattle examined were found to be infected with
different species of trypanosomes 70 (76%) T. congolense, 19 (20.65 %) T. vivax and 3 (3.26 %) mixed infections.
These results have shown a statistically insignificant difference (p>0.05) among the kebeles. There was no
variation in prevalence with regards to color, body condition, sex and age of cattle. The mean PCV values of
parasitaemic and aparasitaemic animals were 24.37and 28.03%, respectively with a statistical significant
difference (p<0.05). The main symptom detected by farmers when tsetse flies attack the animals was emaciation
(43.33%). The majority of farmers were using traps (40%) for the control of tsetse flies and trypanosomosis,
followed by pour on (30%), diminazene aceturate (23.33%) and bush clearing (6.67%). It was concluded that
there was difference in the prevalence of trypanosomosis among the different kebeles and T. congolense was
found to be most prevalent species in the study area. Therefore, initiation of integrated tsetse and
trypanosomosis control operation in those kebeles is essential.
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INTRODUCTION In Ethiopia, Trypanosomosis is widespread in

African animal trypanosomosis occur in vast area of western  lowland  regions  and the associated river
the sub-Saharan Africa with devastating impact on systems (i.e. Abay, Ghibe Omo and Baro/Akobo) [4].
livestock productivity posing a serious threat to the lives Currently about 220, 000 km  areas of the above
and communities. It constitutes the greatest single mentioned  regions  are  infested with five species of
constraint to livestock and crop production by directly tsetse  flies  namely  Glossina  pallidipes,  G. morsitans,
contributing to hunger, poverty, protein malnutrition and G.  fuscipes,  G.  tachinoides  and  G.   longipennis  [5].
suffering of entire communities in Africa [1]. The disease Six  species  of  trypanosomes  are recorded in Ethiopia
has economic importance due to loss of condition, and  the  most  trypanosomes,  in  term  of economic loss
reduction  in  milk  yield,  decrease  capacity  of work [2]. in  domestic  livestock are the tsetse transmitted species:
Of the 165 million cattle found in Africa, only 10 million are T. congolense, T. vivax and T. brucei group [4]. It is
found within the tsetse fly free belt and these are mostly therefore, important to remove the burden and make the
low producing breeds which are maintained on high drug infested areas accessible for wise and sustainable land
management regimes to keep trypanosomosis at bay [3]. resource utilization.

domestic livestock in the Western, South and South-
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Trypanosomosis control in Ethiopia relies on under the same agro-ecology without any supplementary
trypanocidal drugs, control of vectors (Traps and targets) feeding. The study animals were selected by using simple
and sterile insect technique (SIT). Resistance in random sampling method by taking age, sex and body
trypanosomes to the available trypanocides is a constant condition into account. A Cross-sectional study was
and, in some areas, increasing threat. Drugs are not conducted from November, 2013 to March 2014 to
always available and their purchase consumes valuable determine bovine trypanosomosis.
foreign exchange. Considerable advances have been made
in recent years with the development of new insecticides Sampling Method and Sample Size Determination: The
and methods for their application with trap and target sample size was determined according to Thrusfield [8].
technology for vector control. Undoubtedly these Simple random sampling method was used and samples
approaches hold great promise. However they require were taken from clinic and flied. A 95% confidence
continuous commitment and when control programs are interval and 5% desired absolute precision and expected
relaxed the tsetse fly vectors are able to recognize prevalence 20% [9] was used to determine the sample size
previously cleared areas very rapidly. In the case of for this particular study. The sample size was calculated
trypanotolerant breeds of cattle, availability is limited and by using the following formula Thrusfield [8].
they account for only 17% of the cattle population in
affected areas [6].

The livelihood of the majority of farmers living in the
three kebeles mainly relies on livestock production.
However, the potential of these livestock is hindered by N = Required sample size
tsetse and trypanosomosis in these areas. Although the Pexp = Expected prevalence
survey carried out by Sodo Regional Veterinary D = Desired absolute precision
Laboratory(SRVL) reported trypanosomosis to be the A total of 343 Zebu cattle were examined.
most serious disease in the study area; studies have not
yet been fully carried outon the epidemiology, prevalence, Study Methodology
species of bovine trypanosomosis and indigenous control Questionnaire Survey: Questionnaire survey was used to
methods in the study area. Therefore, this study was assess various approaches being used to control tsetse
undertaken with the objectives of determining the and trypanosomosis. Three kebeles were selected by
prevalence of bovine trypanosomosis and identifying purposive sampling based on previous tsetse and
various approaches being used to control tsetse and trypanosomosis reports and 10 households from each
trypanosomosis in the study area. kebeles were selected randomly. Totally, 30 households

MATERIALS AND METHODS structured questionnaire mainly focusing about clinical

Description of the Study Area: The study was conducted controlling tsetse and trypanosomosis. Data were
in Loma Woreda of Southern Region of Ethiopia. It is collected during sampling through recording and
located 443 km on the Southern part of Addis Abeba and questionnaire administration.
it has an altitude of 700 to 1220 m.a.s.l. The distribution of
rain is bimodal, with short rain from January to April and Parasitological Survey: Blood samples were collected
long rains from June to mid-September. The average from jugular veins using heparinized vacutainer tubes.
annual rainfall is 904mm, the maximum and minimum Wet blood films were prepared: a drop of fresh blood was
monthly  temperature  is 29.2°C and 21°C, respectively. placed on a slide and covered with a cover slip. The
The total livestock populations in three kebeles were: 11, preparations were examined using 40x objectives
584. The vegetation is Savanna type with scattered trees magnification. Trypanosomes were recognized by their
and short grasses [7]. movement among the red blood cells. For further

Study Animals and Design: Study animals were Zebu methanol for 2 minutes and stained with Giemsa solution
cattle kept under extensive traditional husbandry for 30 minutes. Then washed, dried and examined with oil
condition. The animals graze the communally owned immersion objective lens [10]. The trypanosome species
pasture land throughout the year. They are managed were identified based on their morphology (Table 1).

were randomly selected and interviewed with the aid of

sign and control measures being practiced by farmers for

confirmation, thin blood smear were made, fixed with



Europ. J. Biol. Sci., 8 (1): 01-07, 2016

3

Table 1: Morphological characteristics of Trypanosomes.
Species Morphological characteristics
T. congolense Monomorphic, posterior end rounded, kinetoplast medium-sized and marginal, undulating membrane not obvious and no free flagellum.
T. vivax Monomorphic, kinetoplast larger and terminal, posterior end rounded and a short free flagellum
Source: Urquhart [11]

Packed Cell Volume Values (PCV): Blood samples were Attempts were also made to assess the effect of the
filled  in  to heparinized microhaematocrit capillary tubes. coat color of the animals on the occurrence of infection.
A pair of capillary tubes was filled with blood until the Consequently, the highest infection rate(29.57%) was in
tubes were filled three fourth. Capillary tubes were sealed black followed by red brown (21.88%) and white (20.41%)
at one end with crystal seal and were loaded on the animals (Table 4). However, from the analysis of the data
microhematocrit centrifuge symmetrically and centrifuged it was observed that difference was statistically
at  12,  000  revolutions per minutes for 5 minutes [12]. insignificant (p=0.258).
Then the Packed cell volume (PCV) was determined using Infection  rate  of  male  and  female  animals were
hematocrite reader [13]. The buffy coat was drained onto 27.78%  in  male  and  18.92%  in  female  cattle (Table 5).
microscope slide after capillary tubes were broken But,  the   difference   in   infection   rate   between  the
approximately below the buffy coat with hand including two sexes was found to be statistically insignificant
the top layer of red blood cells. Then the content was (p=0.251).
examined for the motility, if the sample was positive, smear The effect of age on the occurrence of infectionof
was made and stained with Giemsa to identify the trypanosomes  was  also  analyzed.   Accordingly,  the
trypanosome species [12]. rates were found to be 29.79 and 26.35% in cattle aged 3

Data Management and Analysis: Raw data generated from difference  of  significance  was   detected  (p=0.621)
this study were entered in to Microsoft Excel spreadsheet (Table 6).
programme to create database. For the analysis of data Infection rate of poor, medium and good body
statistical software programme: STATA 11.0 versions condition were 19.05, 18.57 and 30.74%, respectively
were used. The prevalence of trypanosomosis in different (Table 7). However, the difference in infection rate among
color groups (black, red brown and white), age groups, the body condition scoring was found to be statistically
sex, body condition scoring and different area were insignificant.
analyzed by using chi-square (X ) test and questionnaire2

were simply by descriptive statistics. PCV values between Packed Cell Volume Values (PCV): The PCV value was
parasitemic and aparasitemic cattle were compared by ranged from 18-43% (Table 8). The mean PCV value of
using t-test. parasitemic (24.37%) and aparasitemic (28.03%) animals

RESULTS categories were found to be statistically significant

Parasitological Findings: During this study 343 Zebu
cattle were examined to assess the prevalence of bovine Questionnaire Survey
trypanosomosis using wet film. As the result of this Awareness of Tsetse Flies and Trypanosomosis as a
particular study, the overall infection rates in the three Problem to Livestock Production: All of the 30 farmers
sites were found to be 26.82%. The highest infection rate interviewed  had  trypanosomosis  cases  in their herds.
(33.98%) was recorded in Zima Waruma followed by All of the respondents noticed adverse changes on their
Deneba  Bolla  (30.21%)  and Yallo Worbati (19.44%). livestock when attacked by tsetse flies. The signs noticed
There was statisticallyasignificant difference among the by farmers when tsetse flies attack animalsareshown in
three kebeles (p = 0.027) (Table 2). Fig. 1.

As illustratedin Table 3, only two species of
trypanosomes, T. congolense and T.vivax were identified Controlling Measures Used for Tsetse and
to infect bovine in the area. The relative proportion of Trypanosomosis: The major controlling measures being
these species was T.congolense (76%), T.vivax (20.65%) practiced by farmers for controlling tsetse and
and mixed (T. congolense and T.vivax) infection rate trypanosomosis includes: Traps (40%), pour on (30%),
(3.26%). There difference was statistically insignificant diminazene aceturate (23.33%) and bush clearing (6.67%)
(p=0.104) (Table 3). (Fig. 2).

years and >3 years, respectively. Nevertheless, no

were compared and the difference between the two

(p=0.000).
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Table 2: Prevalence of trypanosomosis based on the study kebeles
Sites/kebeles No. of samples No. of positive Prevalence (%) X p-value2

Zima Waruma 103 35 33.98 7.2432 0.027
Deneba Bolla 96 29 30.2
Yallo Worbati 144 28 19.44
Total 343 92 26.82

Table 3: Different trypanosome species in the study sites
Sites No. of positive T. congolense T. vivax Mixed X p-value2

Zima Waruma 35 28 5 2 10.52 0.104
Deneba Bolla 29 20 8 1
Yallo Worbati 28 22 6 -
Total 92 70 (76%) 19(20.65) 3 (3.26%)

Table 4: Prevalence of bovine trypanosomosis on the basis of color of the animal
Coat color of cattle No. of sample No. of positive Prevalence (%) X p-value2

Black 230 68 29.57 2.7068 0.258
Red brown 64 14 21.88
White 49 10 20.41

Table 5: Prevalence of bovine trypanosomosis on sex basis
Sex No. of sample No. of positive Prevalence (%) X p-value2

Male 306 85 27.78 1.3198 0.251
Female 37 7 18.92

Table 6: Prevalence of bovine trypanosomosis on age basis
Age group No. of sample No. of positive Prevalence (%) X p-value2

<3 47 14 29.79 0.2439 0.621
>3 296 78 26.35

Table 7: Prevalence of bovine trypanosomosis on body condition scores
Body condition scoring No. of sample No. of positive Prevalence (%) X p-value2

Poor 42 8 19.05 5.5239 0.063
Medium 70 13 18.57
Good 231 71 30.74

Table 8: Mean PCV Reading of parasitemic and aparasitemic cattle
Status of animal Sample size Mean  SD T P-value
Parasitemic 92 24.37  3.55 9.31 0.000
Aparasitemic 251 28.03  4.56

Fig. 1: The changes that farmers noticed with animals when attacked by tsetse flies
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Fig. 2: Controlling measures being practiced by farmers for controlling tsetse and trypanosomosis

DISCUSSION difference in infection rate among the different skin color.

The result of the present study conducted from the different skin color animals. This result is similar with
November to March in three sites of southern region previous result of Wondewosen et al. [25] who obtained
indicated an overall prevalence of 26.82% and statistically no significant difference in susceptibility among the
significant difference among the three sites. Significantly, different skin colors. The prevalence of trypanosome
low prevalence rates of trypanosome infections recorded infection in both sexes showed insignificant variation that
in Yallo Worbati might be due to the active vector control sex didn’t justify a relationship with occurrence of
program performed by the farmers. This result was almost trypanosome  infection.  This  is  due  to  the fact that
in agreement with the results of similar work conducted in cattle  are  driven  to  pasture  and   watering  regardless
different areas of Ethiopia. Getachew [14] in Western of sex and allowed in the same ecology having
Gojjam (18%),  Mengistu and Nejib [15] in Boreda Abay comparable degree to acquire infection. A similar result
Woreda (18.3%), Terzu [16] in selected sites of SNNPRS was reported by Yibrah [26] who demonstrated about
(20.9%), SRVL [9] in Wolaita Soddo (19.02%) and Miruk 16.73% for male and 13.29% for female sexes without
et al. [17] in Mareka, Dawuro (20.4%). significant variation.

On the contrary Takele [18] in Gamo Gofa (32%), During the study period, the prevalence of bovine
Amare [19] in Damote Woyde Wolaita (40.5%), Haile [20] trypanosomosis was assessed between two age groups.
in North Omo (35.5%), Amenu [21] in Arbaminch Zuria However, statistically there is no significant difference in
and Boreda Abaya (42.6%) and Mesfin [22] in Kindo infection rate between the two age groups. This indicated
Koysha (37%). The high prevalence rates might be due to that all age groups were equally susceptible to
lack of integrated vector control methods. This study trypanosomosis infection. This result is consistent with
showed that there was a predominance of infections with previous results of which coincide with the results of
T. congolense over T. vivax. This is consistent with the Mekuria  and  Gadissa  [27] and Wondewosen et al. [25].
previous work reports in different areas of Ethiopia of In this study, the occurrence of disease in three different
such asby Abebe and Jobre [23] in South west Ethiopia body condition (poor, medium and good) animals showed
where  they  reported T. congolence (59%) and T. vivax no statistical difference. This might be due to the low
(31%)  infection,  Muturi  et al. [24] who reported 66.86% number of samples taken from poor body conditioned
T. congolence and 20.57% T. vivax infection in the animals.
Southern rift valley and Miruk et al. [17] who reported The result of this study showed the mean PCV value
73.3%  T. congolense  and 8.1% T. vivax infection from of 24.37and 28.03% for parasitemic and aparasitemic
Dawuro zone. animals respectively. The mean PCV value of parasitemic

Comparison conducted between the different skin animals is found to be significantly lower than that of
colors of cattle indicated that higher prevalence was aparasitemic animals and this result is similar to the results
observed in cattle’s having black skin color (29.57%) obtained by Haile [20] and SRVL [9]. Taking the PCV
followed by 21.88% in red brown and 20.41% in white skin value 24-46% as normal for Zebu cattle [28]. This
color. However, statistically there is no significant suggests anemia is a characteristic of trypanosomosis.

This might be due to the disproportional sample among
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