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Abstract: A cross-sectional study was conducted from September to November 2009 to determine the prevalence of
bovine trypanosomosis, identify the dominant species of trypanosomes and associated risk factors in Dibate woreda
of the Benishangul-Gumz Regional State, Western Ethiopia using buffy coat technique. An overall prevalence of
bovine trypanosomosis in the study area was 4.9%. The prevalence of the disease in male and female cattle was
found to be 6.7% and 3.7% respectively. Prevalence of 2.5%, 9.5% and 4.9% was recorded in Dibate 01, Dibate 02
and Zighi, kebeles respectively. Regarding to age, 4.5%, 3.7% and 5.4% prevalence was registered in animals less
than three years, three to six years, and greater than six years of age respectively. Coat color of study animals was
also considered as a risk factor and 10%, 3.5% and 5.4% prevalence was recorded in white, red and black colored
cattle respectively. The prevailing species of trypanosomes in the study area were T. congoleanse, T. vaivax, and T.
brucei with respective prevalence of 41.7%, 33.3% and 25% respectively. The present finding revealed that
trypanosomosis was one of the constraints of livestock production and productivity in the study area signaling the
need for strategic and integrated approach to mitigate the impact of the disease and further epidemiological study
will be conducted to assess the real impact of the disease on livestock production and productivity in the study area.
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1. Introduction intercurrent bacterial infections that frequently take
Livestock play crucial role in Ethiopian advantage of weakened immune system. Loss
economy. In addition to its importance as source of associated to trypanosomosis as the result of mortality
food and income for exchange, livestock play and morbidity is roughly estimated to be $ 200 million
significant contribution for crop production as per annum including denying utilization of fertile land
agriculture in the country (IAEA, 1996). However, for crop live stock production and the cost spend for
despite significant role in Ethiopian economy, control (IAEA, 1996).
livestock contribute far below than the expected Bovine trypanosomosis is a serious constraint to
potential. This is partly because livestock production agricultural production in large parts of sub-Saharan
is constrained by different factors including disease Africa. Tsetse flies (Glossina sp.), the principal vector
like trypanosomiasis, poor feeding and management of trypanosomes, inhabit on about 10 million km* of
practices, and poor genetic potential (Getachew, the continent. Over the years a large amount of tsetse
1995). control tools have been developed and proven to be
Trypanosomosis is a protozoan disease caused by effective but difficult to sustain in areas that are
different species of the genus Trypanosoma which subjected to reinvasion pressure. Although tsetse are
affects most species of domestic livestock, many types vectors responsible for cyclical transmission of
of wild animals and human. Trypanosomosis occurs in trypanosomes, several tabanid and other biting flies
large areas of Africa, Latin America, the Middle East can transmit the parasite mechanically and
and Asia. In Africa, animal trypanosomosis remains compromise success of a trypanosome eradication
one of the most prevalent and biggest constraints to programme (Desquesnes and Dia, 2003).
the development of sustainable livestock production Trypanosomosis is one of the major impediments
(Mulligan, 1970). to livestock development and agricultural production
Animals infected by tsetse flies develop fever, in Ethiopia, contributing negatively to the overall
anemia and loss weight and progressively become development in general and to food self-reliance
weak and unproductive. Breeding animals frequently efforts of the nation in particular (Langridge, 1976;
abort or may become infertile. Severely affected Mo ARD, 2004). Several studies have been done
animals die of anemia, congestive heart failure or concerning the prevalence and economic significance
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of trypanosomosis in Ethiopia and indicated varied
infection prevalence from region to region (Habtamu,
1993; NTTICC, 1996; Abebe and Jobre, 1996; Argaw
and Abebe, 1988; Afewerk et al., 2000; Abebe, 2005;
Lemecha ef al., 2006; Merid et al., 2007).

Ethiopia should give emphasis for
trypanosomosis and  should design rational
prophylactic or control programs against this disease.
However, with our present state of knowledge of
trypanosomosis, it is difficult to apply rigid rules
applicable to all regions. This indicates the need of
epidemiological study of trypanosomosis to the level
of small areas (Rodostitis, 1994). In this regard,
information on current status of trypanosomosis in
Dibatea Woreda, Benshangul-Gumz region, is lacking.
Therefore, this cross-sectional study was undertaken to
estimate the prevalence of Bovine Trypanosomosis,
identify species of trypanosomes involved, and
associated risk factors of Bovine trypanosomosis in
the study district.

2. Materials and Methods
2.1. Study Area

The study was conducted from September to
November 2009 in Dibate Woreda, Benishangul
Gumuze Region, Western Ethiopia. Dibate is located
at 570 km to the west from Addis Ababa. Dibate has
altitude range of 1500-1700 meters above sea level
and gets 1175mm annual rain fall. The climate is
tropical. The main rainy season occurs from May to
September. The average annual maximum and
minimum temperature reaches 29 °C and 25 °C,
respectively. In Dibate, there are two important rivers
created valleys suitable for insect multiplication.
Quarter of the total 368289 square kilometer of the
Woreda, is covered by bushes and trees. There are
66265 zebu cattle, 13041 sheep and 33680 goats in the
Woreda.
2.2. Study animals

Study animals were local zebu cattle of different
age groups involving both sexes managed under
extensive farming system. In the study population, the
proportion of males to females was very small in any
of the herds. Males were used for draught power and
for threshing while females were kept for breeding and
dairy purpose.
2.3. Study design

The study was a cross-sectional study involving
490 cattle from three sites including Dibate 01, Dibate
02 and Zighi was made. Study animals of both sexes
were categorized into different groups based on their
dominant coat colour and their age. They were
grouped into white, red and black based on the
dominant coat colour of studied animals. They were
also grouped into three based on their age; animals
less than three years of age were included in the first
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category, the first category contains animals less than
three years of age, animals equal to three years but less
than six years of age were grouped into the second
category, while those animals equal to or greater than
six years of age were grouped into the third category.
Ages of studied animals were estimated using
dentition pattern as described by Steele (1996).

2.3.1. Sample size determination

The sample size required for this study was
determined 284 cattle based on sample size
determination in random sampling for infinite
population using 50% expected prevalence of
trypanosome and 5% desired absolute precision at
95% confidence level according to Thrusfield (2005)
as follows:

n = 1.96* Pexp (1- Pexp)/ d’

Where

n = required sample size

Pexp = expected prevalence

d = desired absolute precision

However, to maximize accuracy a total of 490
cattle were examined.

2.3.2.  Sample
procedure

A total of 490 blood samples were collected from
each of 490 randomly selected animals. Heparinized
capillary tubes were filled with blood by pricking ear
veins of selected animals and maintaining the capillary
tubes horizontal to the animal body surface and were
sealed with help of soap at the end of which blood was
filled.

Capillary tubes were put on hematocrit centrifuge
and rotated at 250 revolutions per minute for 3
minutes. Capillary tubes were then attached onto
slides by using small adhesive tape. Bufty coats which
were observed as grayish narrow space between the
plasma and the red blood cells in the capillary tube
were examined for presence of trypanosomes under
the microscope. When trypanosomes were present,
capillary tubes were cut by using diamond pencil
towards the red blood cells at the junction between the
plasma and the red blood cells (more towards the red
blood cells). The Buffy coats containing plasma and
some red blood cells were dropped on a clean slide,
mixed by using the broken capillary, covered with
cover slip, and examined for identification of the
species of trypanosomes at x40 magnification.
2.4. Identification of trypanosomes

Trypanosoma vivax and T. congolense are
monomorphic, unlike 7. brucei which is pleomorphic,
was advantage for identification of these
trypanosomes.  Trypanosoma  congolense — was
identified by its size which is about 8-24um, medium
marginal kinetoplast, and poorly developed undulating
membrane. Trypanosoma vivax was identified by its
large terminal kinetoplast, poorly developed
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undulating membrane with free flagella and size,
about 18-28 pm, which is relatively larger than that of
T. congolense. Trypanosoma brucei was identified by
its small subterminal kinetoplast and pronounced
undulating membrane.
2.5. Data management and analysis

The data were entered and managed in MS Excel
work sheet. The analysis was conducted using Stata
version 7 (Stata Corporation, 2000). Prevalence of
trypanosomosis was expressed as percentage by

dividing total number of samples or animals positive
to trypanosome to the total number of samples or total
number of animals examined.

3. Results

Out of 490 cattle (194 male and 296 female)
examined, 4.9% (24 of 490) were found harbor
trypanosomes.  Higher prevalence (6.7%) of
trypanosomosis was observed in male compared to the
prevalence of trypanosomes in female cattle (Table 1).

Table 1: Prevalence of trypanosomes in male and female cattle in Dibate wereda

. No. of animals
Sex of animals

Examined Positive (%)
Female 296 11 (3.7)
Male 194 13 (6.7)
Total 490 24 (4.9)

Prevalence of trypanosomes was calculated in cattle in three kebeles, the highest prevalence (9.8%) was
observed in Dibate 2 while the lowest (2.4%) was calculated in Zighi (table 2).

Table 2: Prevalence of trypanosomes in cattle in three different kebeles of Dibate wereda

Kebele No. of animals

Examined Positive (%)
Dibatea 1 163 4(2.5)
Dibatea 2 163 16 (9.8)
Zighi 164 4(2.4)
Total 490 24 (4.9)

Highest prevalence of trypanosomes (5.4%) was observed in cattle greater than six years of age while the
lowest (3.7%) was observed in cattle between three and six years of age (Table 4).

Table 3: Prevalence of trypanosomes in different age groups of cattle in Dibate Woreda

Age of animals No. of animals

Examined Positive (%)
<3 years 110 54.5)
3 — 6 years 81 33.7)
> 6 years 299 16 (5.4)
Total 490 24 (4.9)

Highest prevalence of trypanosomes (10%) was observed in white coloured animals while the lowest (3.5%)

was observed in red coat coloured animals (Table 3).

Table 4: Prevalence of trypanosomes in different coat coloured cattle in Dibate wereda

Coat color of cattle

No. of animals

Examined Positive (%)
White 90 9 (10)
Red 344 12 (3.5)
Black 56 3(54)
Total 490 24 (4.9)

Three trypanosome species including 7. congoleanse, T. vaivax, and T. brucei were identified with prevalences
of41.7% (10 of 24), 33.3% (8 of 24), and 25% (6 of 24), respectively.
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4. Discussion

In this cross-sectional study of trypanosomosis in
cattle, over all prevalence of 4.9% (24 of 490) was
observed which was lower than the work of Tilahun et
al. (1997) who reported trypanosomosis with infection
prevalence of 22% at pawe. Higher prevalence (6.7%)
of trypanosomes was observed in male compared to
the prevalence in female cattle. This result of current
study doesn’t support the general perception that
female animals are more affected by non-sex related
diseases as parturition and lactation cause relaxation of
the natural immunity of female animals (Craig, 1998).

When prevalence of trypanosomosis was
compared among the three study sites, the highest
prevalence (9.8%) was observed in Dibatea 2 while
the lowest (2.4%) was obtained in Zighi. This might
be associated with environmental factors which might
be favorable either to the vector or the parasite. It
might also be associated with the level of immunity of
the host in the respective areas. The environmental
factors in Dibate 2 might be more favorable either to
the vector or to the parasite than Zighi.

The present result was varied in the selected
sites. The reason why this variation happened was that
may be due to the presence of well strategic method of
these tsetse control and treatment expansion and
cultivation which affect flies distribution. Because
Dibate 1 and zighi are more near to the district town
and Dibate 2 is far and more covered by forests and
bushes, expansion of veterinary clinics, awareness of
farms towards the control and treatment of the disease
were improved relatively. In tsetse infected area of
Ethiopia, 20-30% cattle were affected by
trypanosomosis and in some high tsetse challenge area
the prevalence of the disease reach up to 50%
(Getachew, 2005).

Highest prevalence of trypanosomosis was
observed in animals of greater than six years of age,
followed by animals less than three years of age while
the lowest prevalence was observed in animals
between three and six years of age. The reason for
higher prevalence in relatively young and old animals
and lower prevalence in adult animals might be
associated with the strength of immune system and
less exposure to infection in younger animals. It is
likely that very young animals had immature immune
system and some others to have weak immune system
due to old age. The prevalence varied with the age of
animals that agreed with the number of outer (Daya
and Abebe, 2008; Jorn et al., 2006) where they have
shown an effect f age on the prevalence of
trypanosome infections in cattle where calves are the
least infected. They also stated that tsetse flies are

attracted more by odor of large animals that showed
less defensive behavior and least by calves.

Prevalence of trypanosomosis was calculated to
study whether coat colour was risk factor for
occurrence of trypanosomosis and highest prevalence
of trypanosomes (10%) was observed in white coat
coloured animals while the lowest (3.5%) was
observed in red coat coloured animals.

Three trypanosome species including T.
congolense, T. vaivax, and T. brucei were identified
with prevalence of 41.7% (10 of 24), 33.3% (8 of 24),
and 25% (6 of 24), respectively. Higher prevalence of
T. congolense compared to the prevalence of 7. vivax
was in agreement with previous works of Rawlands e?
al. (1993), Muturi (1999), Afework (2001), Tewolde
(2004) who identified T. congolense with prevalence
of 84%, 66.1%, 60.9% and 75% in their study in
Ghibe valley, in Merab Abaya, in pawe, and in
western Ethiopia, respectively. The reason for the high
ratio of T. congolense to T. vivax could be partly
associated with the reason that cattle might more
readily develop immunity to T. wvivax than T.
congolense (Maclennan, 1970; Dieteren et al., 1988;
Leak et al., 1993). However, Cherenet et al. (2006)
reported as T. vivax was responsible for 90.9% of the
cattle trypanosome infections in their study in tsetse-
free zones of the Amhara Region, northwest Ethiopia
while 7. congolense and T. vivax contributed almost
equally to the trypanosome infections in tse-tse
infested area. This is due to the fact that 7 vivax can
be transmitted by mechanical vectors other than tse-
tse.

5. Conclusion

In this cross-sectional study of trypanosomosis in
cattle, an overall prevalence of 4.9% was observed.
Sex and age of cattle are important factors affecting
occurrence of trypanosomosis. Different level of
prevalence was recorded in the different study sites.
Higher prevalence was observed in male cattle, in
animals greater than six years of age, in black coat
colored cattle. Three species of Trypanosomes,
Trypanosoma congolense, T. vivax and T. brucei were
identified. The study indicated that trypanosomosis is
one of the constraints of livestock production in the
study area. Hence, Farmers should be advised &
educated regarding the economic importance and
preventive and control measures of trypanosomosis,
further epidemiological study should be conducted to
assess the real impact of the disease on production and
productivity of livestock in general & cattle in
particular in the study area.
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