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Abstract. Cross-sectional study was conducted from October 2017 to February 2018 to determine the prevalence status
of bovine trypanosomosis in Itang special and Gambella woredas, Gambella region of south west Ethiopia and to assess
associated risk factors of the disease. Blood samples were collected from 384 randomly selected cattle of the study
areas and evaluated through standard parasitological and haematological methods. The overall prevalence of
trypanosomosis was 17.2%, (95% confidence interval (Cl) 8.79-24.75). The most common trypanosome species
identified were T. congolense (51.51%) followed by T. vivax (39.39%), T. brucei (27.72%) and mixed (7.58%) infections,
respectively. Disparity in the prevalence of trypanosome infection was recorded in the different woredas, between the
two sexes and body condition and the difference was not statistically significant (p > 0.05). Univariable logistic
regression analysis showed that anaemic (PCV < 24%) had 0.881 times the risk of being trypanosomosis positive
compared with non-anaemic animal (> 24) (OR = 5.7, 95% CI 2.77-11.77).Statistically significant difference (P= 0.001)
was observed with the mean PCV values between aparasitaemic (24.92 + 0.32SE) and parasitaemic animals (21.94 +
0.29). In conclusion, this study revealed that trypanosomosis poses a threat to cattle production in the districts. Hence,
appropriate disease prevention and control methods should be implemented to improve livestock production and
agricultural development in the area.
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INTRODUCTION

Livestock sector plays a significant role for the economy important constraints for this is trypanosomosis by

and has a great potential to assist the economic
development by providing meat, milk, other food
products, cultivation power, transport, security in times of
crop failure and farm yard manure (fertility and energy)
and also plays a major role in export commodity. The
sector contributes 15% of total GDP and over 30% of the
agricultural GDP (MoA, 1998).

The livestock production is low consequently impeding
the overall agricultural development. One of the most

affecting the health and productivity of livestock in the
most fertile and arable land of the country due to the
infestation of tsetse fly (Woyessa et al., 2014).
Trypanosomosis is the most important constraint to
livestock and mixed crop-livestock farming in tropical
Africa. About 3 million livestock die every year due to
tsetse fly transmitted trypanosomosis which covers one
third of the continent estimated to be 10 million km?2. In
this region at least 46 million cattle are exposed to the
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risk of contracting tsetse-borne trypanosomosis, as are
millions of sheep, goats, donkeys, camels and horses
(Reid et al., 1998). A study estimated the direct annual
cost of trypanosomosis to be about 1.34 bilion US$
(Kristjanson et al., 1999). 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$
(Geerts and Holmes, 1998). The direct losses from
trypanosomosis in livestock include mortality, morbidity,
impaired fertility and the cost of implementing and
maintaining tsetse fly and trypanosomosis control
operations. Indirect losses stem from farmers responses
to the perceived risk of the disease, including the
reduction and in some cases, the exclusion of livestock
from tsetse-infested grazing lands and reduced crop
production due to insufficient animal draught power
(ILRAD, 1993).

The host range of trypanosomosis includes domestic
and wild animals as well as human beings (Juyal et al.,
2005; Parashar et al., 2016; Diallo et al., 2018). The
vector includes several species of tsetse flies and other
biting flies. Tsetse flies are grouped in the three
categories: Glossina morsitans group (savanna areas),
Glossina fusca group (forest areas) and Glossina palpalis
group (river and lake areas). The most important
trypanosome species that affect cattle, sheep and goats
are: Trypanosoma congolense, T. vivax and T. brucei.
Tsetse transmitted animal trypanosomosis is a serious
constraint to livestock production and agricultural
development in Ethiopia. A total of 14.8 million cattle,
6.12 million sheep and goats, 1 million camels and 1.23
million are at risk of contracting trypanosomosis (MoA,
1995). According to this report 1 to 2 million doses of
trypanocidal drugs are administered at the cost of 0.5to 1
million US$ per annum in Ethiopia.

There are five 5 species of Glossina in Ethiopia: G.
pallidipes, G. morsitans submorsitans, G. fuscipes, G.
tachinoides and G. logipennis. Several reports made in
Ethiopia revealed that tsetse fly occupy over 66,000 km?
areas (Ford et al., 1976) based on a 1500 m.a.s.l.
breeding limit in the southern and southwestern valleys of
the country. Langridge (1976) has reported that some
98,000 km? area 1600 m.a.s.l. breeding limit in the
southern and southwestern parts of Ethiopia. However,
due to the advancement of tsetse flies into formerly free
areas reaching 130,000 to 150,000 km? (Slingenbergh,
1992) based on 1700 m.a.s.l. and recently 220,000 km?
areas is estimated to be affected by tsetse flies (NTTICC,
1996) based on 2000 m.a.s.l. breeding limit. These areas
follow the Baro, Omo and Abbay valleys of the large
rivers in the country. On the other hand these areas
possess the most arable land with a high potential for
agricultural development due the high annual rain fall
(Jemal and Hugh-Jones, 1995).There are five
economically important animal trypanosome species in
Ethiopia: T. congolense, T. vivax, T. brucei brucei and T.

Evansi (Langridge, 1976) and T. equiperdum
(Dagnachew and Shafo, 1981). The most prevalent
trypanosome species in tsetse-infested areas of Ethiopia
are T. congolense and T. vivax. Rowlands et al. (1993)
reported a prevalence rate of 37% for T. congolense in
southwest Ethiopia. Abebe and Jobre (1996) reported an
infection rate of 58.5% for T. congolense, 31.2% for T.
vivax and 3.5% for T. brucei in southwest Ethiopia. In the
same report it is also indicated that 8.71% prevalence
rate was recorded in the highlands (tsetse free areas) of
which 99% is due to T. vivax in the south western part of
Ethiopia; the Gambella regional state bordering the Baro
river, one of the south western tsetse belt areas of
Ethiopia, tsetse transmitted trypanosomosis is becoming
a serious threat for livestock production and agricultural
activity in particular. Earlier works by Langridge (1976)
indicated that the tsetse belts extend from the southern
part of the Rift valley, around the southern corner of the
country and along the western lowlands and escarpment
to the Abbay River.

The principle of prevention and control of tsetse-
transmitted trypanosomosis depends on minimizing
contact between domestic, game animals and tsetse
flies. So far the methods used for the control of
trypanosomosis in tsetse infested areas include control of
tsetse fly numbers, use of curative or prophylactic
trypanocidal drugs and use of livestock breeds that
tolerate the disease. However, uses of these methods
are highly variable. Trypanocidal drugs remain the
principal method of animal trypanosomosis control in
most African countries including Ethiopia. With increasing
liberalization of veterinary drugs the controls on the use
of trypanocides are diminishing, hence there is a growing
concern that their future effectiveness may be severely
curtailed by widespread drug resistance. In general, in
areas where trypanocides have been used intensively
drug resistance is more common than in areas where
they have been used less intensively. The problems of
drug resistance have been reported from 13 countries in
sub-Saharan Africa. Drug resistant to T. congolense have
been reported in Ethiopia by different workers (Codjia et
al., 1993; Afewerk et al., 2000; Assefa and Abebe, 2001,
Tewelde et al., 2004). For the effective way of controlling
tsetse transmitted trypanosomosis the knowledge of
insect biology and ecology, the status of the disease
prevalence and trypanocidal drug efficacy is of
paramount importance. According to the report of
Gambella region Bureau of Agriculture (2012) animal
health problems such as infectious diseases, internal and
external parasitic diseases, and protozoal diseases are
the main constraints of livestock production and
agricultural development in the region. Trypanosomosis
is commonly found in the lowland part of the region
where the present study area is located and is becoming
a serious threat for livestock production and utilization of
the fertile and arable land. A survey conducted by
ESTC/SRVETEP (2000) indicated that tsetse transmitted



trypanosomosis is the most important problem for
agricultural activity and livestock production in south
western part of the country. Therefore, the present study
is designed for the objective to determine the prevalence
of bovine trypanosomiasis and to assess the risk factors
of the disease together with the identification of species
of trypanosomosis in study area.

MATERIALS AND METHODS
Study area

The study was conducted in Itang, and Gambella
woredas of Gambella Regional state, Southwest Ethiopia
from October 2017 to February 2018.

The Gambella People's Regional State is located south
west Ethiopia between the geographical coordinates of 6°
28' 38" to 8° 34' North Latitude and 33° to 35° 11" 11"
East Longitude, 766 km far from Addis Ababa which
covers an area of about 34,063 km2. The Region is
bounded to the North, North East and East by Oromya
National Regional State, to the South and Southeast by
the Southern Nations and Nationalities and People's
Regional State and to the Southwest, West and
Northwest by the Republic of south Sudan (Behailu et al.,
2011).

Most of Gambella region is flat and its climate is hot
and humid. The mean annual temperature of the Region
varies from 17.3 to 28.3°C and absolute maximum
temperature occurs in mid-March and is about 45°C and
the absolute minimum temperature occurs in December
and is 10.3°C. The annual rainfall of the Region in the
lower altitudes varies from 900 to 1,500 mm; at higher
altitudes it ranges from 1,900 to 2,200mm. The annual
evapotranspiration in the Gambella reaches about
1,612mm and the maximum value occurs in March and is
about 212 mm (Tilahune, 2012).

Based on the 2013/2014 Census conducted by the
Central Statistical Agency of Ethiopia (CSA), the
Gambela Region has total population estimation of
406,000 (CSA, 2013/2014) and livestock population of
Gambella 253,389 cattle, 39,564 sheep and 83,897 goat
(CSA, 2010/2011).

Study population

The study population constitutes zebu cattle of various
body condition scores, age groups and sexes therefore
Local Nuer/Abigar breed cattle were used as study
population for the prevalence study.

Study design

A cross sectional study was employed in the two
purposively selected woredas of the Gambella region to
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determine the prevalence of bovine trypanosomosis, to
identify the prevailing species of trypanosomes and to
assess the host related risk factors of the disease.

Sampling method and sample size determination

Simple random sampling technique was followed to
select the study animals. The desired sample size was
calculated according to Thrusfiled (2005) sample size

determination formula as follows:

1.96% x pex, (1 - pexp)

n=
d2

Where: n = required sample size
Pexp = expected prevalence =50%
d = desired absolute precision =0.05

As a result of having no previous study of the disease
prevalence rate in the region 50% expected prevalence
was employed, and the sample size was 384.

During sampling age, sex and body condition scores
of the animals were recorded. Body condition score for
each cattle were estimated according to Nicholson and
Butterworth (1986) ranging from score one (emaciated) to
score five (obese).

Sample collection and parasitological examination
Packed cell volume (PCV) determination

Blood samples were collected from the marginal ear vein
by pricking it with the tip of lancet after properly securing
the animal and aseptically preparing area around the ear
vein. The samples were collected using two hematocrit
capillary tubes to the level of 3% of the height and sealed
with bee wax in one end. For the measurement of PCV
using a micro-hematocrit centrifuge (Hawksley and Sons,
UK), the capillary tubes were placed in micro hematocrit
was allowed to centrifuge at 12,000 rpm for five minutes.
The length of the packed red blood cells column is
expressed as a percentage of the total volume of blood.
Animals with PCV less than 24% were considered to be
anemic.

Buffy coat technique

Blood sample was collected from an ear vein using
heparinized micro-hematocrit capillary tube and the tube
was sealed. A heparinized capillary tube containing blood
was centrifuged for 5 min at 12000 rpm. After
centrifugation, trypanosomes are usually found in or just
above the buffy coat layer. The capillary tube was cut
using a diamond tipped pen 1mm below the buffy coat to
include the upper most layers of the red blood cells and
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Table 1. Univariable logistic regression analysis of different risk factors.

Risk Risk Number Number Prevalence (%) Odds ratio P
factors  categories examined positive (95% CI) (95% CI)
Site Gambella 192 36 18.75 (25.69 - 46.60) Reference
Itang 192 30 15.625 (14.43 - 34.22) 0.56 (0. 28 - 1.37) 0.305
Poor 163 40 24.53 (24.19 - 47.45) Reference
BCS Medium 155 18 11.61 (18.52 - 36.80) 0.68 (0.35 - 1.34) 0.13
Good 66 8 12.12 (13.49 - 36.50) 0.59 (0.27 - 1.31) 0.12
Age Young 115 16 13.91 (87.53 - 27.61) Reference
g Adult 269 50 18.587 (26.79 - 42.08) 2.36 (1.16 - 4.81) 0.5
Sex Male 197 26 13.19 (24.96 - 42.92) Reference
Female 187 40 21.39 (16.75 - 33.25) 0.65 (0.36 - 1.17) 0.429
.y <24% 202 50 24.75 (18.23 - 32.33) Reference
> 24% 182 16 8.79(6.14-17.12) .882 (.591 - 1.317) 0.001*

BCS, Body condition score; Cl, Confidence Interval; *, significance.

3mm above to include the plasma. The content of the
capillary tube was expressed onto a slide and covered
with cover slip. The slide was examined under x40
objective and x10 eye piece for movement of parasite
(Juyal and Singla, 2005). Trypanosome species were
identified according to their morphological descriptions as
well as movement in wet film preparations provided by
OIE (2008).

Thin blood smear

A small drop of blood from a microhaematocrit capillary
tube was applied to a clean slide and spread by using
another clean slide at an angle of 45°. The smear was
dried by moving it in the air and fixed for 2 min in methyl
alcohol. The thin smear was flooded with Giemsa stain
(1:10 solution) for 30 min. Excess stain was drained and
washed by using distilled water. Then it was allowed
raying and examined under the microscope (x100) oil
immersion objective lens (Gupta and Singla, 2012).

Data management and analysis

The collected raw data and the results of parasitological
and hematological examination was entered into a
Microsoft excel spread sheets program and then
transferred to SPSS version 20 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 (x?) was used to evaluate the

association of different variables with the prevalence of
trypanosome infection. P-value less than 0.05 (at 5%
level of significance) was considered significant in all
analysis.

RESULTS
Parasitological findings

Out of 384 cattle examined with a buffy coat technique,
66 were positive for trypanosomes giving an overall
prevalence of 17.2% (95% CI = 8.79 - 24.75).The highest
prevalence (24.75%) was observed in anaemic animals.
The association of trypanosomes infection with different
potential risk factors as analysed by Univariable logistic
regression revealed that there were no significant
association between trypanosome infection, and the risk
factors analysed (body condition and sex of animals).
The prevalence was slightly high in female (21.39%) than
male cattle (13.19%) and (P > 0.05). However,
statistically significant association (OR=.882 (.591 -
1.317), P = 0.001) was observed between trypanosome
infection and PCV (Table 1).

Trypanosoma congolense, Trypanosoma vivax, and
Trypanosoma brucei were the Trypnosoma
species identified by Giemsa stained thin blood smear
examination (Figure 1).

Haematological finding

Among the anaemic animals 24.75% were positive for
trypanosomosis while only 8.79% of non-anaemic animals
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Figure 1. Distribution of the species of
trypanosomes among the infected animals.

were positive for trypanosomosis (Table 2). The risk of
being anaemic increased by 0.882 when animals were
infected with trypanosome (Table 2).

The mean PCV of parasitemic animals were lower than
that of the aparasitemic ones (Table 3).

Linear regression analysis of PCV and parasitemic
cattle confirmed a unit variation/increase in the buffy coat
result caused a reduction of the PCV value by 2.98%
(Table 4).

DISCUSSION

The overall prevalence of bovine trypanosomosis in the
study area was found to be 17.2%. This result is in close
agreement with the finding of Terzu (2004) who reported
27.5 and 23% in Arba Minch, Southern Ethiopia and
western Ethiopia, Metekel district, respectively. However,
in the present study prevalence is higher than the
previous result of Abebayehu et al. (2011), Teka et al.
(2012), Fayisa et al. (2015), Ayana et al. (2012) and
Kumela et al. (2016) who reported a prevalence of 2.66,
443, 4.86, 2.10 and 4.25% from Western Tigray,
Northern Ethiopia, Didesa District, Arbaminch area,
Ambhara region, Northwest Ethiopian and llubabor Zone,
Southwestern  Ethiopia, receptively. The variation
between reports might be due to the difference in
management system, season of the study period, the
development of drug resistance, and the increase of
tsetse challenge due to higher vector density and lack of
awareness of the animal owners about the disease in the
study area.

In this study, three species of trypanosomes mainly T.
congolense, T. brucei and T. vivax were identified. Out of
the 66 trypanosomes identified, T. congolense accounted
for 51.52% while the rest 22.73% and 39.39% were due
to T. brucei and T. vivax respectively. Higher prevalence
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of T. congolense compared to the prevalence ofT.
vivax and T. brucei is in agreement with previous works
of Rowlands et al. (1993), Muturi (1999), Afework et al.
(2001) and Tewolde (2004). They reported the
prevalence for T. congolense as 84, 66, 60.9 and 75% in
their study in Ghibe valley, Merab, pawe, and western
Ethiopia, respectively.

The reason for the high ratio of T. congolense than T.
vivax could be due to the high number of serodems of T.
congolenseas compared toT. vivaxand the
development of better immune response to T. vivax by
infected animals (D’leteren et al., 1998; Leak, 1999).
However, Cherenet et al. (2006) reported thatT.
vivax was responsible for 90.9% of the cattle
trypanosome infections in their study in tsetse-free zones
of the Amahara region, Northwest Ethiopia while T.
congolense and T. vivax contributed almost equally to the
trypanosome infections in tsetse infested area. This is
due to fact thatT. vivax can also be transmitted by
mechanical vectors other than tsetse.

Univariable logistic regression analysis of different risk
factors (site of the study area, sex, body condition)
considered during the study did not show any significant
association with occurrence of trypanosomosis. On the
other hand, the risk of being anaemic increased by 0.882
times (Table 2) when cattle are infected by
trypanosomosis (P=0.001). Moreover, linear regression
analysis of PCV and parasitemic cattle confirmed a unit
variation/increase in the buffy coat result caused an
increment of the PCV value by 88.2%, (P=0.001). Among
anaemic cattle 24.75% were diseased with trypanosomosis
the current finding was comparable with the previous results
by Afework et al. (2001) at Pawe, North West Ethiopia and
Muturi (1999) at Merab Abaya, South Ethiopia.

In the current study the prevalence of trypanosome
infection did not differ among the study areas and this
might be due to similar agro-ecology and vectors
abundance in both study areas. On the other hand, the
slight difference among the study areas might be
attributed to uncontrolled animal movements coupled with
favourable environment for the vectors and availability of
their preferred hosts, which is not necessarily domestic
livestock (Radostits et al., 2000) as the area is endowed
with different wild animals.

Sex was not a significant predictor of trypanosome
infection in cattle from both districts. This finding
coincides with the earlier report by Teka et al. (2012) and
Tamiru et al. (2014) who observed no significant
difference in susceptibility between sex groups. The
possible explanation for this might be both males and
females can be affected equally and uniformly in high
tsetse challenge areas.

The infection rate of trypanosomosis is slightly higher in
poor body condition compared to medium and good body
condition cattle’s. In contrast, 75.46% of apparasitaemic
cattle were with poor body condition and this indicates
that other factors such as diseases, nutritional factors as
well as management system may have contributed for
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Table 2. Univariable logistic regression analysis of anemic and non-anemic cattle’s.

Categories Number Number Proportion (%) Mean OR o
9 examined positive (95% Cl) PCV = SE (95% ClI)
Anaemic (<24) 202 50 24.75 (18.23 - 32.33) 21.1+0.21 .882 (.5691 - 1.317) 0.001
Non anaemic (=24) 182 16 8.79 (6.14 - 17.12) 25.8 +0.38
Total 384 66 17.2% (16.862 - 26.04) 21.9£0.49
SE, Standard Error; OR, Odd ratio, PCV, Packed cell volume; ClI, Confidence Interval.
Table 3. The mean PCV value of parasitemic and apparasitaemic animals.
Infection status No. examined Mean PCV (%) 95% ClI SE T-test (p)
Parasitemic 66 21.94 21.36 - 22.52 0.29 5.68 (0.001)
Apparasitaemic 318 24.92 24.29 - 25.55 0.32
Total/average 384 24.04 23.54 - 24.55 0.26
Table 4. Linear regression analysis of PCV and buffy coat result.
PCV Coefficient SE P 95% ClI
Buffy coat result -2.98 0.53 0.001 -4.02 - (1.95)
Constant 24.92 0.29 0.001 24.36 - 25.48

*Packed Cell Volume; SE, Standard Error; Cl, Confidence Interval.

the poor body condition of cattle (Smith, 2009). The
relatively lower rate of trypanosomosis infection in the
medium and good body condition animals might be
related to that well-nourished animals have good level of
immunity and are in a better position to resist infection,
moreover there is a very rare possibility of re-
establishment of infection in animals with good body
condition.

In this research work, age was found to be a risk factor;
higher infection rates were observed in adult animals.
This is logically associated to the fact that young animals
are also naturally protected to some extent by maternal
antibodies (Fimmen et al.,, 1992). In addition, adult
animals travel and cross-different vegetation types for
grazing, watering, as well as for draught and harvesting
crops to tsetse high challenged areas. Moreover,
previous reports also showed that higher prevalence in
adult animals as compared to young animals which is
believed to be due to high preference of tsetse for adult
animals and less exposure of young animals to tsetse
challenge as they are usually kept at homestead (Torr et
al., 2001; Cherenet et al., 2006).

The mean PCV of parasitaemic cattle were
significantly lower than that of the aparasitemic ones (P =
0.001) (Table 3) similar finding were reported by Afework
et al. (2001), Muturi (1999) and Ayana et al. (2012).
Packed cell volume has been demonstrated to be a good
indicator of trypanosomal infection (Marcotty et al., 2008).
The aparasitemic cattle with PCV<24% in the current

study might be either due to the low sensitivity of buffy
coat techniques in chronic cases of trypanosomosis or
could be due to other factors like poor nutrition and other
diseases particularly parasitic diseases which cause
anaemia (Afework et al., 2001; Picozzi et al., 2008).
Moreover, the present study also revealed that 8.79% of
the cattle have a PCV value in the normal range/non
anaemic  (PCVz224%) are react positively to
trypanosomosis infection and this might have occurred
due to recent infection with trypanosomosis. This result
agree with the previous result of Garoma (2009) who
conclude that cattle’s having PCV value of normal range
were shown to be infected with trypanosome parasite.

CONCLUSION AND RECOMMENDATIONS

In this cross-sectional study of trypanosomosis in cattle,
an overall prevalence of 17.2% was observed and the
high prevalence confirmed that there is continuous threat
of trypanosomosis in the study area. The major species
of trypanosomes identified were T. congolense followed
by T. vivax and Brucei. According to the host risk factors,
the prevalence of bovine trypanosomosis was higher in
adult than in young cattle. Significantly lower mean PCV
value of parasitemic animals than that of apparasitaemic
animals indicates that infection with trypanosomosis
negatively affects PCV profile of animals, however, PCV
alone could not be used as diagnostic tool because non



anaemic/normal animals (8.79%) may also became
positive for trypanosomosis infection. Therefore, the
following recommendations are forwarded:

- Proper strategies have to be designed and implemented
to minimize its effect of trypanosomosis on livestock
production in the studied area.

- Trypanosomosis and tsetse control methods should be
expanded to reach all infested areas besides
participatory extension packages to create public
awareness.

- Further epidemiological investigation is also a necessity
to synchronize control efforts at national level.
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