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Abstract: A cross-sectional study was carried out from November 2013 to February 2014 in Zeyse and Mirab
Abaya district of GamoGofa zone, south western Ethiopia. The objective of study was to determine the
prevalence of bovine trypanosomosis and the apparent density of its vectors. Blood samples were randomly
collected from 384 selected cattle and analyzed using conventional hematological and parasitological
techniques. The overall prevalence of trypanosome infection in the study area was 1.3% (N=5) recorded.
However, there was no a statistical variation among the two districts (p >0.05). Most of the infections were due
to Trypanosoma congolense (0.8%) followed by Trypanosoma vivax (0.5%). This study showed a significant
difference (p<0.05) in trypanosoma infection rate among body condition and coat color of animals. Poor body
condition and black coat color animals were highly affected compared to the rest body condition and coat color.
The prevalence recorded was 0.91% for males and 1.81% for females without statistically significant variation
(P>0.05) during study period. Similarly there was no statistically significant difference among age groups
(p>0.05). The mean PCV value of parasitemic and aparasitaemic animals was recorded as 14.06% and 85.9%,
respectively. In each study area, entomological surveys were conducted using NGU trap (total 20 traps; 5 traps
for each PAs (wozeka,Elgo,Chano and kanchama)) and it indicated that Glossin pallidipes were the only tsetse
fly species caught in the study area along with other biting flies like Stomoxys and tabanus. Over all apparent
mean tsetses and biting flies’ density of 3.88 and 1.38 flies/trap/day were recorded, respectively. Due to its
impact on livestock production, emphasis should be given for the control and prevention of trypanosomosis
infection and its vectors. 
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INTRODUCTION Trypanosomosis is a serious disease in domestic

Livestock are the main stay of the vast majority of food  production and economic growth in many part of
African people. They contribute a large proportion of the the  world,  particularly  in  Sub-Saharan Africa [2].
continent’s gross domestic product (GDP) and constitute Tsetse-transmitted  Trypanosomosis   (Nagana)   is  one
a major source of foreign currency earning for a number of of the most important constraints to agricultural
countries. Its production, indeed, contributes to improve development in the sub-humid and humid zones of Africa.
food security and poverty alleviation in developing world. The rural community, which occupies 70% of the human
However, animal diseases, lack of improved stock, poor population in Africa, has suffered severely from animal
food resources and other multifaceted problems limit the and human diseases transmitted by tsetse fly. The vector
potential of livestock. Approximately 30% of the total occupies nearly one third of  well-watered agricultural
cattle population in the African continent and about 50 land with suitable pastures for livestock in the continent.
million people are exposed to animal trypanosomosis and The genus Glossina occurs over some 11 million km  of
human sleeping sickness, respectively [1]. Africa [3]. In Ethiopia, Trypanosomosis is one of the

livestock  that causes a significant negative impact in
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major impediments to livestock development and MATERIALS AND METHODS
agricultural production contributing negatively to the
overall development in agriculture in general and to food Description of Study Area: The study as conducted from
self- reliance efforts of the nation in particular. While November 2013 to February 2014 in Zeyse and Mirabe
tsetse- borne Trypanosomosis is excluding some 180,000 Abaya district 0f Gamo Gofa zone (5° 57’N latitude and 37°
to 200,000 km2 of agriculturally suitable landing the west 32’E longitude), in SNNPR regional state of south western
and south west of the country, 14 million heads of cattle, Ethiopia. The area has a sub-humid climate with a
an equivalent number of small ruminants, nearly 7 million moderately hot temperature. The vegetation is dominantly
equines and 1.8 million camels are at risk of contracting occupied by wood-grass land (WGL) especially along the
Trypanosomosis at any one time [4]. The most important sides of grazing. The study area is 525 kilometers away
trypanosome species affecting livestock in Ethiopia are from the capital city, Addis Ababa. The area has an
Trypanosoma congolense, Trypanosoma vivax and altitude ranging from 1300 to 2600m a.s.l. with mean
Trypanosoma brucei, in cattle, sheep and goat, annual rainfall of 900-1000mm and mean annual
Trypanosoma evansi in camel and Trypanosoma temperature of 23°c.
equiperdum in horse [5].

Currently, about 220,000 km  area is infested with Study Population: The study animals that were used for2

tsetse flies namely Glossina pallidipes, Glossina this study include cattle of different age group and sex.
morsitans, Glossina fuscipes, Glossina tachinoides and Cattle are kept under traditional extensive husbandry
Glossina longipennis [6]. Its high prevalence is in the system with communal herding during the day and return
most arable and fertile land of South-west and North-west to their owner's farmstead in the evening. They are
part of the country following the greater river basins of managed under the same agro-ecology without any
Abay, Omo, Ghibe and Baro with a high potential for additional supplementary feedings. In the study area
agricultural development. livestock population are 77,956 cattle, 10,466 sheep, 12,586

Tsetse transmitted animal Trypanosomosis still goat and 4,955 equine and 36,853 poultry. 
remain as one of the largest causes of livestock
production losses particularly in Ethiopia and specifically Sampling Method and Sample Size Determination: A
in Gamo Gofa zone. Therefore, the objective of the study cross-sectional study was conducted to determine the
was to determine the prevalence of Trypanosomosis and prevalence of bovine trypanosomosis and its vector
associated risk factors in the study area and to determine burden at study area by selecting the Zone, district and
the apparent density, distribution and species of tsetse PAs purposively as convenient. The study animals were
flies and other biting flies. selected  by  using  simple  random   sampling  method  by

Fig. 1: Study area
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taking age, sex, body condition and coat color into slide was examined using a microscope with 25 x objective
account.The subjects were selected randomly from the to determine the prevalence of trypanosomosis using the
population up to the household-cattle level whereby all buff coat /phase contrast/ dark ground technique (BCT)
the animals in the selected areas had equal chances to be as described by Murray et al. [10]. Confirmation of
selected for this study [7]. The sample size was trypanosome species by morphological characteristics
determined based on simple random sampling technique, was done after staining the blood smear with Giemsa and
with a previous prevalence rate of 50%; a precision level examination with oil immersion microscopy with 100x
of 5% and a confidence interval of 95%. power of magnification [11, 10].
For this purpose, the following formula was employed [8]:

deploying NGU traps in different positions, such as

Where; to attract the flies. Traps were positioned at approximate
intervals of 200-250 m for 72 hours in watering and grazing

N : The sample size to be determined; points in which the fly and vector are believed to have
T : Student’s t-value at 95 % confidence level; frequent contacts. The apparent density was determined
P : Expected prevalence of trypanosomosis in the based on the mean catches of flies in traps deployed andexp

study area; and expressed as the number of fly catch/trap/day [12]. A total
L : Accepted absolute error/level of precision of 20 traps, 10 in Nechsar Park and 10 in Chamo Lake were

Based on the above formula, our sample size for the position for 72 hrs. The species of tsetse fly was identified
district will be 384 by considering 50% expected based on morphological characteristics while other biting
prevalence of Trypanosomosis in the study area. flies according to morphological characteristics such as

Study Design and Sampling Methodology: A cross- level. Sexing was done for tsetse fly just by observing the
sectional study was used to determine the prevalence of posterior end of the ventral aspect of abdomen by hand
bovine Trypanosomosis and the apparent density, lens as a result male flies easily identified by enlarged
distribution and species of tsetse flies and other biting hypogeum [13, 14]. The NGU traps have an equilateral
flies. The  age of the animals were categorized as young triangle from above. The rear two sides are blue; the shelf
(  3 years old) and adult (>3 years old) according to is black and  slopes down in into the trap from the top.
Radostits and Gray [9]. The black target base is attached half way along the base

Study Methodology corner. The pyramidal net cone is not recessed and a 12m
Parasitological Study: Sample collection and hole in its apex admits flies to the cage. A large polytheno
parasitological examination was performed according to cage in the form of modified tetrahedron is used to avoid
the following two procedures. First, blood samples were overcrowding.The cage and trap are supported externally
collected after properly securing the animal and by poles; the cone is supported internally by a center pole
aseptically by puncturing with the tip of lancet on the with three nails in its end [15].
margin of ear vein followed by filling heparinized capillary
tubes. Pair of capillary tubes was filled three fourth of Factors That Affect Distribution of the Disease: In this
their length. The capillary tubes were sealed by using
crystal seal at one end. The blood in the capillary tube
was centrifuged at 12,000 revolutions per minute (rpm) for
five minutes  and  consequently  the packed cell volume
of each sample was determined by using a hawksley
micro-haematocrite reader. Second, the capillary tube was
cut 1cm below the buffy coat intersection to include the
top layer of red blood cells. The content of the capillary
tube was then expressed on to a clean microscope slide,
mixed and covered with 22 x 22 mm cover slip. Then, the

Entomological Study: Tsetse flies were collected by

Nechsar Park and chamo lake, phenol was used as a bait

deployed just before sunrise in the morning and in

size, color, wing venation and proboscis at the genus

of the two sides and its top is fixed to the upper rear

study age, sex, coat color, body condition and others
were investigated in case they had an association with
Trypanosomosis. The body condition status of the
animals were assessed on the criteria[16] accordingly,
animals were considered as poor when they show marked
emaciation, transverse process project prominent, spines
appear sharply, individual dorsal spines are pointed to the
touch, hips, tail, head and ribs are prominent. Whereas
animals categorized under good body condition score
were  animals with smooth, well covered and heavy
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deposits of fat, which is clearly visible on tail, head,
brisket, dorsal spines, ribs and hooks and as medium
when they are found between the two.

Data Analysis: Microsoft Excel was used to store all the
data and Stata 2003 version and SPSS 20 software were
used to analyze the data. Statistical tests like the,
percentages; and means were employed for data analysis.
Parasitological (data on trypanosome prevalence) were
analyze by applying chi-square test to evaluate the
association with different variables like age, sex, color and
BCS. The mean PCV values of parasitaemic and
aparasitaemic animals were analyzed. In all cases
differences between parameters was tested for
significance at probability levels of 0.05 or less.

RESULTS

Parasitological Findings: Trypanosome parasite was
detected in 5/384 cattle, which was 1.3% overall
prevalence rate at study area. Slightly Higher
trypanosome infection rate was seen at the district by the
name Zeyse (1.56%) and followed by Mirab Abaya
(1.04%). There was no a statistical variation in prevalence
rate of the disease among the two districts (zeyse & Mirab
Abaya) (p >0.05) in study sites. The prevalence of bovine
trypanosomosis in the four peasant association (PAs)
was determined to be 2.08% in Wozeka and1.04 in Elgo,
Chano and Kanchama. Among those four PAs Wozeka
showed slightly highest prevalence rate 2.08% comparing
to the remaining 3 PAs. Table (3) summarized the
prevalence of bovine trypanosomosis and the
corresponding infection rate in four selected PAs in the
study area. 

Considered Risk Factors: The assumed risk factors were
analyzed against trypanosome prevalence. Accordingly,
PCV, age, sex, Trypanosome species, districts, PAs, coat
color of skin and body condition score were observed.
Among these PCV, Trypanosome species, body condition
score and color showed significant difference in disease
distribution (p < 0.05). 

Based on their body condition score, study animals
were categorized into good, medium and poor body
conditions. Of the total animals examined, 19 (0%), 327 (0.3
%) and 38 (10.52%) prevalence was observed in good,
medium and poor body condition respectively and there
was significant difference (p <0.05) between body
condition scores.

Table 1: Prevalence of Trypanosomosis at study Area (the two districts)
Total
population No. of No. of Prevalence

Districts tested  positive negative rate %
Zeyse 192 3 189 1.56
Mirab Abaya 192 2 190 1.04
Total 384 5 379 1.3

Table 2: Prevalence rate of bovine trypanosomosis on the basis of body
condition, age, sex and coat color of the animal at study site

Risk factors Category Total No positive Prevalence rate (%)
BCS Good 19 0 0

Medium 327 1 0.3
Poor 38 4 10.52

Age 3 years 73
0 0
>3years 311 5 1.6

Coat color Black 102 4 3.9
Red 222 0 0
White 60 1 1.66

Sex Female 165 3 1.81
Male 219 2 0.91

BCS: body condition score

Table 3: Species of trypanosome and their prevalence at four PAs of study
area

Trypanosome
 species

Pas No of animals ------------------------ Prevalence
examined TV TC rate (%)

wozeka 96 1 1 2 (2.08%)
Elgo 96 0 1 1 (1.04%)
Chano 96 1 1 (1.04%)
kanchama 96 0 1 1 (1.04%)
Total 384 2 3 5 (1.3%)
NB.TV: Trypasoma vivax, TC: Trypasoma congolense, PAs: Peasants
association

Table 4: Frequency distribution of mean PCV values with regard to the
threshold value (25%) in examined animals at site.

Infection status No +ve No -ve PCV<25% PCV=25% Total
Parasitaemic 3 51 3 (60%) 2 (40%) 5
Aparasitaemic 2 328 51 (13.4%) 328 (86.5%) 379
Total 5 379 54 (14.06%) 330 (85.9%) 384
NB: No+ve=number of positive; No-ve=number of negative

The color of the animals was also considered as a one
of the risk factor during data collection, whether the color
difference has role on fly attraction or not. Accordingly,
white, black  and  red  colored animals were observed.
And tsetse which are refractory to light; Black colored
animals were categorized as dark group and assumed as
attractive for tsetse to perch. However, out of 384 animals
examined,  1(1.66%) white colored, 0 (0%) red and 4 (3.9%)
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Table 5: Apparent density of Tsetse and biting fly at study site
G.pallidipes caught Sex of flies Biting flies
--------------------------------------------------------- ---------------------------------------------------

Trap Id Altitude(Masl) Types of vegetation M F  Total f/t/d T S Total f/t/d
WT1 1127 WGL 7 10 17 5.67 2 5 7 2.33
WT2 1138 WGL 7 9 16 5.33 2 4 6 2
WT3 1148 WGL 5 8 13 4.33 2 3 5 1.67
WT4 1132 WGL 5 7 12 4 3 3 6 2
WT5 1129 WGL 9 11 20 6.67 3 3 6 2
ET6 1127 WGL 6 7 13 4.33 2 2 4 1.33
ET7 1138 WGL 4 6 10 3.33 2 3 5 1.67
ET8 1148 WGL 3 5 8 2.67 1 1 2 0.67
ET9 1132 WGL 5 5 10 3.33 2 2 4 1.33
ET10 1129 WGL 5 7 12 4 1 2 3 1
CT11 1190 WGL 6 7 13 4.33 1 2 3 1
CT12 1192 WGL 3 4 7 2.33 1 1 2 0.67
CT13 1190 WGL 3 3 6 2 1 2 3 1
CT14 1202 WGL 2 4 6 2 1 1 2 0.67
CT15 1192 WGL 4 6 10 3.33 0 2 2 0.67
KT16 1163 BUL 7 9 16 5.33 3 4 7 2.33
KT17 1161 WGL 5 5 10 3.33 2 3 5 1.67
KT18 1142 BUL 4 4 8 2.67 1 3 4 1.33
KT19 1189 WGL 6 6 12 4 2 2 4 1.33
KT20 1185 BUL 7 7 14 4.67 1 2 3 1
Total/Mean 103 130 233 3.88 33 50 83 1.38
NB: f/t/d-Flies per Trap per Day, WGL-Wood Grass Land,GL-Grass Land, Masl-meter above sea level, G.P- Glossina pallidipes, T- Tabanus, S- Stomoxys,
M- Male, F- Female, WT, ET, CT and KT-Trap deployed at Wozeka, Elgo,Chano and Kanchama respectively.

dark colored group were positive for trypanosomosis and DISCUSSION
statistically were significant (p <0.05) among the coat
color of tested animals.

Prevalence of trypanosomosis was varies within the
species. T. congolense was found to be more prevalent at
study area. There is significant variation among the
species of trypanosomosis at study area during the study
period.

In this study, a PCV measurement of 25% was
regarded as a threshold value (i.e the parasitemic animals
(anemic) (PCV<25%) and aparasitemic animals (non
anemic) (PCV=25%)) [9]. Chi-square test was applied to
evaluate the presence of association between disease and
mean PCV values.

Entomological Findings: A total of 316 flies were
caught at the time of the study; out of these 233 belong to
tsetse of the genus Glossina and the remaining was
shared by other genera (biting flies), namely Tabanus and
Stomoxys  with  score  of   33   and   50    respectively.
Only One tsetse species have been identified, Glossina
pallidipes (GP), at study site. The overall apparent
density of tsetse and biting fly obtained in the study area
was 0.194 and 0.069 respectively by fly/ trap/ day.
Therefore, the overall apparent density of tsetse fly was
found to be slightly higher than that of biting fly during
the study period.

The present study revealed that from a total of 384
randomly selected cattle in study area, 5 (1.3%) of them
were positive for trypanosome, of which 2 (2.08%) in
wozeka and 1(1.04%) in kanchama, Eligo and Chano was
recorded. Generally, more prevalence of the disease was
found in place where highest tsetse fly density is present
(Table- 5). This result is in agreement with previous result
obtained by Soud [17] who conclude that both the
apparent density and prevalence of trypanosomes are
positively correlated.

The present study revealed 1.3% trypanosome
infection which is lower when compared to that of Adane
[18] at Easten Gojam which is 8.2%.The possible
suggestions could be frequent controlling of tsetse fly by
Southern tsetse eradication project (STEP). The project
applies variety of tsetse fly control methods, such as 1%
deltametrin pour- on, traps and insecticide impregnated
targets and ground spraying which significantly reduces
the prevalence of disease in the study area. Another
possible reason for the low prevalence of the disease
might be the prophylactic treatments with trypanocidal
drugs, which obviously mask the epidemiological
situation of the disease; it appeared that farmers treat their
animals often themselves with drugs that are freely
available on the market.
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The present study in terms of trypanosome species, Comparison conducted between the different skins
0.8% and 0.5% T.congolense and T.vivax color of cattle indicated that higher prevalence was
respectively.This result disagree with that of Muturi et al. observed in cattle’s having black skin color (3.92%), (0 %)
[19] who  reported  66.86%  T.  congolonse  and  20.75% in red and (1.66) % in white. Tsetse flies by nature are
T.   vivax  infection,  respectively.  In  contrast  Sinshaw attracted toward a black color, so in animals having black
et. al. [20] indicated a prevalence of trypanosomosis skin color, there was high prevalence of trypanosomosis
ranging from 4% to 9.6% due to T. vivax in the three recorded. The present finding agreed with the report of
highland  districts bordering lake Tana. This prevalence Degu et al.,[28] in which the prevalence rate was 12.4%,
of  T.  congolense  infection   in  cattle  may be due to 5.17% and 3.23% in black, red and white skin color of
high   number   of  serodemes  (serological  variation)  of cattle respectively.
T. conglonse as compared with T. vivax and the The animals examined were categorized in two age
development of better immune response to T. vivax by groups as young (  3 years old) and adults (>3 years old).
infected animal [20]. The trypanosome infection prevalence was found to be

Regarding PCV determination (even though other 0% in the young age group and 1.6% in the adult animals
diseases such as helminthosis,thick borne disease and as indicated in Table 2. However, statistically there is no
nutritional imbalances contribute to the low PCV values. significant difference in infection rate among the different
however the present study showed that most of the age groups (p>0.05). These results agree with that of
parasitemic animals (60%) were found to be anemic Dagnachew and Shibeshi [29] as a higher prevalence was
(PCV<25%) compared with aparasitemic (PCV 25%) observed in adult animals (>3 years) and but lower in
animals (40%). Likewise [7] stated that average PCV of animals  3years of age. This could be associated to long
parasitologically negative animals was significantly higher animals with the different body conditions, age, sex and
than those of parasitologically positive animals. distance travel for grazing as well as for draught in areas
Therefore, trypanosomosis may adversely lowering PCV of high tsetse challenge. This is in agreement who stated
value of infected animals. that calves and young animals have low prevalence [30].

During the study period, the prevalence of bovine From the  study of Leak et al. [12], it is known that
trypanosomosis was assessed between sexes  of  animals the variation in tsetse density appeared to be the main
and among 5 trypanosome positive animals; 3 (1.82%) of factor for variation in the prevalence of trypanosomosis.
them  were  female animals and 2 (0.91%) of them were Even though there is variation in apparent tsetse density
male animals; this shows that both male and female cattle between PAs, it contrasts the above report. The possible
were equally susceptible to trypanosomosis infection. reasons for this may be the prophylactic treatment of
This  result is similar with  previous   results   of   [21-25] cattle by Southern tsetse eradication project (STEP) and
who obtained no significant difference in susceptibility farmers (owners).
between the two sexes. Therefore, they have equal chance The apparent density of flies was about 0.26% flies
of coming in contact with flies and eventually with the per trap per day. The overall apparent density of tsetse fly
disease. Because of shortage of feed, female animals in and biting fly obtained in the study area was 0.194 and
study  area  were  allowed to graze  together  with  males. 0.069 respectively by flies/ trap/ day. A variety of traps
In contrast [26] reported that males had a significant have been designed to catch the different species of
higher prevalence of trypanosomosis than females. tsetse and biting flies. The different types of traps

During the study the prevalence of bovine available are indicated based on their efficiency for those
trypanosomosis was assessed in three different body species for which the trap has been tested and
condition (poor, good and medium) animals’ shows the recommended [31]. 
highest prevalence in poor body condition (10.25%)
followed by in medium (0.3%) and good body condition CONCLUSION AND RECOMMENDATIONS
(0%). Due to poor body condition; animals are highly
susceptible to diseases. This result is consistent with the The present study revealed that trypanosomosis is
report made by Basaznew et al. [27 ] in which they less prevalent in the study area than the other parts of
reported 55.7%, 0% and 6.7% prevalence in poor, good country especially in areas having conducive climatic
and medium body condition score respectively. condition for tsetse breeding. However the  existing
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prevalence of trypanosomosis can pose enormous 4. Moard, 2004. Tsetse and trypanosomiasis prevention
economic loss through poor weight gain, reduce working
Capacity of oxen and productivity, treatment cost and
death of affected animals. An overall apparent density of
tsetse fly at study site was 0.194 flies/trap/day. During
entomological survey, only one species (G. pallidipes) of
tsetse fly and other biting flies (stomoxys and tabanus)
were identified. In the study area, T.conglonse and
T.vivax were the only species affecting cattle and anemia
(low PCV) had significant relationship to determine its
clinical sign.

Moreover, the current study reflected the Buffy coat
examination technique in detection of trypanosome
(trypanosomosis). Based on the above findings, the
following conclusion are forwarded.

Appropriate  and  feasible  control   (especially
vector control) measures should be instituted
through strategic tsetse control and prophylactic
treatment.
To generate complete data set on epidemiology of
trypanosome infections, their economic loss and
ecology of tsetse flies, further detailed studies need
to be conducted in different seasons with the
possibly larger sample size at study area. 
The burdens of both tsetse and biting fly should be
further investigated at the area.
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