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ABSTRACT 
 
A cross-sectional study was conducted in Chilga district, Northwest Ethiopia 
from October, 2014 to April, 2015 to determine the prevalence and to assess the 
associated factors of trypanosome infection in cattle. A total of 384 blood 
samples collected from randomly selected animals were processed using 
aldehyde test and parasitological examination. An overall prevalence of 6.25 and 
5.47% of the trypanosome infection was recorded by aldehyde and 
parasitological examination, respectively. From infected animals, the prevalence 
of T. vivax was 90.48% and T. congolense 9.52%. The infection rate was not 
significantly (p > 0.05) higher in females (5.9%) than males (5.1%) and in adults 
(5.8%) than young (4.6%) animals. It significantly varied (p < 0.05) among 
kebeles with 12.1, 6.4 and 1.1% for Negadie-Bahir, Gint and Aykel, respectively. 
Similarly, the infection rate was also significantly (p < 0.05) higher in poor body 
condition score animals (23.1%) than in animals with an average score (1.39%). 
But no infection recorded in good body condition scored animals. Aldehyde test 
and parasitological examination comparison showed comparable results at 
92.7% test agreement. In conclusion, trypanosome infection in the study district 
was prevalent and it requires wide area coverage epidemiological survey in 
order to propose suitable control strategies.  Moreover, based on the result, in 
rural settings, Aldehyde test can be used as a diagnostic tool for trypanosomosis 
where specific diagnostic tests are not applicable. 
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INTRODUCTION 
 

Animal trypanosomiasis is a devastating disease caused by 
protozoan parasite of the different species of genus 
Trypanosoma that inhabits the blood and other tissues of 
vertebrates, including livestock, wildlife and human 
(Uilenberg, 1998; Adam et al., 2003; Gupta et al., 2009; Bal 
et al., 2014). It is a vector borne disease that is transmitted 
biologically by tsetse flies and mechanically by other biting 
flies (FAO, 2002; OIE, 2009). It is a major constraint 
contributing to the direct and indirect economic losses to 
crop and livestock production (Abebe, 2005) and has a 
significant negative impact on economic growth in many 
parts of the world (Taylor et al., 2007; Sharma et al., 2013), 
particularly in sub-Saharan Africa (Cecchi et al., 2008). 

In Ethiopia, it excludes agriculturally suitable landing on 
the west and the southwest part of the country (MoARD, 

2004). Recently, however, new areas have been invaded 
and settled communities are being evicted continually by 
the advancing infections (Tafese et al., 2012). It prevents 
full use of land to feed rapidly growing or increasing 
human population (Abebe, 2005) and the introduction of 
highly productive exotic dairy animals and draught oxen to 
lowland settlement is inhibited (Abebe, 2005). Since more 
than 90% of crop production in Ethiopia are dependent on 
animal draught power mainly on ploughing oxen, many 
large fields lie fallow due to a lack of these animals in 
trypanosomiasis infested area, which worsen the food 
supply and living conditions in affected areas (MoARD, 
2007).  

The diagnosis of trypanosome infection is based on 
clinical signs (Sekoni et al., 2004); but the clinical signs of 
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the AAT are indicative but are not sufficiently 
pathognomonic. Therefore, standard methods have been 
developed and applied practically to diagnose the disease 
in animals. The methods include: direct microscopic 
examination of blood, either by the wet film method; but it 
is insensitive (Nantulya, 1990). Stained thin and thick 
smear techniques permit detailed morphological studies 
and identification of different Trypanosoma species by 
light microscopy (Borden, 2005). Sensitivity can be 
improved through concentration of the parasites by 
centrifugation and blood inoculating into susceptible 
laboratory animals.  

Moreover, alternative methods of diagnosis have also 
been developed for immunodiagnosis of trypanosomiasis. 
Most of these are based on the detection of immune 
responses of the animal to the infection (Nantulya, 1990), 
which include: CFT, indirect haemaglutination test, 
precipitation tests, indirect fluorescent antibody test 
(IFAT), and ELISA (Singla et al., 1996; Gonzales et al., 2003; 
Borden, 2005). But these cannot be applied as a diagnostic 
tool because they are not practicable in rural settings or 
specific serological tests are complex, expensive, not 
available at open market easily, require trained manpower 
and a well equipped laboratory (Chowdhury et al., 1992). 
Biochemical or precipitation test is the simplest method to 
diagnose trypanosome infections using various chemicals 
like formalin and mercuric chloride. This test is quick and 
sensitive and adopted as a routine diagnostic tool for 
trypanosomosis (Nantulya, 1990). Therefore, in our 
attempt, because of the absence of immunological 
techniques and logistic problems we used the Aldehyde 
(biochemical) test and parasitological examination as a 
diagnostic approach. 

Chilga district is one of the districts in North Gondar 
zone with a serious complaint of animal trypanosomosis. 
Therefore, controlling this economically important disease 
in this area could have enormous benefit to improve the 
livelihood of the rural population by increasing milk, meat, 
surplus capital from the sale of livestock and livestock 
products and improving the availability of ploughing oxen. 
There is no previous study conducted in the district to 
show the situation of the disease and to integrate all 
efforts towards combating the disease and reducing 
economic losses. Therefore, this study was conducted to 
determine the prevalence and to assess the associated 
factors of trypanosome infections in cattle and to evaluate 
the test agreement of Aldehyde test and parasitological 
examination. 
 
 
MATERIALS AND METHODS 

 
Study area 

 
The study was conducted at three purposively selected 
sites (kebeles) of Chilga district, northwestern part of 
Ethiopia   from   October,  2014   to   April,   2015.  Chilga  is  

 
 
 
located 809 km far away from Addis Ababa and 61 km 
from Gondar town in the west direction. It is located at 
coordinates of 12 33' north latitudes and 3704' east 
longitudes. The altitude of the area ranges from 900 to 
2250 m above sea level and the annual rainfall vary from 
950 to 1100 mm respectively and with the annual 
minimum and maximum temperature of 12C in the 
highland and 29C in the lowland.  
 

 
Study population and sample size determination  

 
The study population constituted of zebu cattle of various 
sexes, age groups and body condition scores managed 
under smallholder mixed crop-livestock farming system. 
The sample size was determined by assuming the expected 
prevalence of 50% infection (since no previous report in 
the district). The desired sample size for the study was 
calculated using the 95% confidence interval and at 5% 
absolute precision (Thrusfield, 2007) and calculated as 
follows: n = 1.96 * Pexp (1 - Pexp) / d2 (where: n = sample 
size; Pexp = expected prevalence; d = desired absolute 
precision).  

Accordingly, a total of 384 animals were examined in 
this study. During sampling, sex, age and body condition of 
the animals were recorded. Body condition score for each 
cattle was estimated based on the technique given by 
Nicholson and Butterworth (1986) by visual and palpation 
of the body as good, medium and poor and with the 
amount of fat covering the rump, loin and degree of 
depression in the tail head area. The age of the animals 
was also grouped as young (1 to 3 years) and adults ( 3 
years) according to the classification used by Bitew et al. 
(2011) and based on owners’ information and their 
dentition as described by Pasquini et al. (2003).  
 
 

Study design  

 
A cross-sectional study design was employed from 
October, 2014 to April, 2015 to determine the prevalence 
of trypanosome infection in cattle in Chilga district. Simple 
random sampling method was used to select the study 
animals. 
 
 
Laboratory procedures  

 
Blood samples were collected from the jugular vein using 
sterile sharp needle and kept in vacutainer tubes (Radwan 
and Madawy, 2010). The collected blood sample was left in 
shadow areas for coagulation in order to separate the 
serum. In addition, from each animal, thin blood smear 
was prepared for Giemsa stain purpose. After thin smear 
and serum preparation, the following laboratory 
procedures were conducted: 
1. The Aldehyde test : It was done by adding one drop of
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Figure 1. Aldehyde test result (positive and negative). 

 
 
 
commercial formalin (40% formaldehyde) to 1 ml of 
serum according to Chowdhury et al. (1992). The result of 
the test was read in two hours, but for more definite result 
in 12 or 48 h and sterile serum was strictly desirable to 
perform this test. If the animal is infected, the result 
becomes opalescent and gelatinous; and if negative it 
becomes clear and liquid (figure 1) (Nantulya, 1990). 
2. Parasitological examination (using thin blood smear with 
Giemsa stain): A drop of blood was placed at one end of a 
clean microscope slide and a thin film prepared by 
spreading it using another clean slide at an angle of 45° 
(Borden, 2005). The film was then air-dried briefly, fixed 
in methyl alcohol for 2 min and allowed to dry. The smear 
was then flooded with Giemsa stain (1:10 solution) for 30 
min. Excess stain was drained and washed by using tap 
water, allowed to dry and examined under the microscope 
(×100) with oil immersion objective lens (Borden, 2005; 
OIE, 2008). 
 
 
Data management and analysis 

 
Data collected from the study animals were recorded 
properly and entered into a Microsoft Excel spreadsheet 
and coded. This was summarized using descriptive 
statistics by SPSS version 16. The point prevalence of 
trypanosome infection was calculated as the number of 
infected individuals divided by the number of sampled 
animals and multiplied by 100 (Murray and McIntyre, 
1990). The chi-square test was used to determine the 
association between the prevalence of trypanosome 
infection and considered factors such as sites, sex, age and 
BCS. In all the analyses, the confidence level was held at 

95% and p < 0.05 was considered as statistically 
significant. 
 
 
RESULTS 

 
From a total of 384 cattle examined in the three selected 
kebeles of the Chilga district, 21 animals were found to be 
infected with Trypanosome species with Giemsa stained 
thin blood smear examination, giving the overall 
prevalence of 5.47%. The Trypanosoma species identified 
were Trypanosoma vivax and T. congolense. Among the 
total of 21 cases of Trypanosome infections detected 19 
(90.48%) of the infections were due to T. vivax and the rest 
2 (9.52%) due to T. congolense. The infection rate of 
Trypanosoma was 12.1, 6.4 and 1.1% in Negadie-Bahir, 
Gint and Aykel sites, respectively. It significantly varied 
among sites (χ2 =16.74, P = 0.002). The prevalence of 
Trypanosoma infection based on sex was assessed and it 
was 9.5% in females and 5.1% in male animals (χ2 =0.13, p 
= 0.939). Regarding age, it was 5.8% in adults and 4.6% in 
young animals (χ2 =0.96, p = 0.620). With respect to body 
condition score, the prevalence was significantly (p < 0.05) 
higher in poor body condition score (23.1%) animals than 
in medium score animals (1.39%) (χ2 =59.24, p = 0.000). 
There was no infection recorded in good body condition 
score animals (Table 1). 

Using Aldehyde test, out of 384 animals examined, 24 
(6.25%) were positive for trypanosomiasis and like thin 
smear, sex and age were not significantly (p > 0.05) 
associated but the origin and body condition of the study 
animals had significant association with (p < 0.05) 
Trypanosome infection (Table 2). Comparison with Giemsa  
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Table 1. Prevalence of bovine trypanosomiasis and its association with various risk factors with Giemsa stained thin blood smear examination. 
 

Risk factors 
Number of  

examined animals 

 

Species identified 

 

Overall 

prevalence 

(%) 

χ2 (p- value) 
T. vivax (%) 

T. congolense 

(%) 

Origin 

Aykel 183 2 (1.1) 0 (0) 1.1 16.74 (0.002) 

Gint  94 5 (5.3) 1(1.1) 6.4  

N/B 107 12 (11.2) 1 (0.9) 12.1  

Sex 
Male  197 9 (4.6) 1 (0.5) 5.1 0.13 (0.939) 

Female  187 10 (5.3) 1 (0.5) 5.9  

Age 
Young  108 4 (3.7) 1 (0.9) 4.6 0.96 (0.620) 

Adult  276 15 (5.4) 1 (0.4) 5.8  

Body 

condition 

Poor  78 16 (20.5) 2 (2.6) 23.1 59.24 (0.000) 

Medium  216 3 (1.4) 0 (0) 1.39  

Good  90 0 (0) 0 (0) 0  

Overall 384 19 (4.95) 2 (0.52) 21 (5.47)  

 
 
 

Table 2. Trypanosoma infection rate and its association with risk factors using Aldehyde test. 
 

Risk factors Number of examined animals Number of positive cases 
Prevalence 

(%) 
χ2 (p- value) 

Origin 

Aykel  183 3 1.6 

17.663 (0.000) Gint  94 6 6.4 

N/B 107 15 14 

Sex 
Male  197 10 5.1 

0.951(0.329) 
Female  187 14 7.5 

Age 
Young  108 5 4.6 

0.673 (0.412) 
Adult  276 19 6.9 

Body condition 

Poor  78 18 23.1 

48.137 (0.000) Medium  216 6 2.8 

Good  90 0 0 

Overall 384 24 6.25  

 
 
 
stained thin blood smear and Aldehyde test showed 92.7% 
test of agreement in the present study. However, Aldehyde 
test was more sensitive than Giemsa stained thin smear 
examination.  
 
 
DISCUSSION 
 
The present study revealed that an overall 
trypanosomiasis prevalence of 5.47% with a thin smear 
examination and 6.25% with aldehyde test. This finding is 
comparable with the reports of Cherenet et al. (2004), 
Bishaw et al. (2012), Tasew and Duguma (2012) and Adale 
and Yasine (2013) in different parts of Ethiopia. This 
similarity in prevalence with the current study may be due 
to the presence of similar agro-ecological conditions and 
the management systems practiced in the area. 
However, this finding is lower than the findings of 
Cherenet et al. (2006) who found 20.9 and 25.7% in the 
tsetse-free and the tsetse-infested zones of the Amhara 

Regional State, Northwestern Ethiopia, respectively. 
Similarly, Bogale et al. (2012) also found 9.89% in Genji 
district, Western Ethiopia. The relatively low prevalence of 
trypanosomiasis in this study may be related to the 
absence of tsetse flies in the current study area, study type, 
study period and agro-ecological differences and this may 
be due to the differences in veterinary services employed 
in the area which all contribute to the low prevalence of 
the disease (Cherenet et al., 2006). 

On the other hand, our finding is higher than the reports 
of Mihret and Mamo (2007); Ayana et al. (2012); Denbarga 
et al. (2012), and Teka et al. (2012) who reported an 
overall prevalence of 2.1 to 4.43% in various areas of 
Ethiopia. Relative to these reports, the higher prevalence 
of the current study may be due to livestock movement, 
especially, from tsetse infested areas to non-tsetse infested 
areas (Dagnatchew, 1982) in order to get sufficient feeds 
during summer and come back to the native area in 
winter; and where higher fly density is present at low 
lands may contribute to the infection of healthy animals.
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In this study, two species of Trypanosoma were 

identified and the majority of infected animals were due to 
T. vivax (90.47%) and the reset (9.52%) due to T. 
congolense. The dominance of T. vivax infections observed 
in this study agrees with Abenga et al. (2004) and this 
could be due to the mechanical transmission with various 
biting flies. This is attributed to the fact that as the distance 
from the known tsetse infestation area increases, T. vivax 
becomes more frequent and eventually predominate 
(Mihret and Mamo, 2007). The finding of Langridge (1976) 
strengthens this idea and he found that from a total of 600 
drown from non-tsetse infested area, 68 (11.3%) were 
positive for trypanosome infection, among which only 4 
(5.8%) were due to T. congolense while the remaining 64 
(94.2%) were due to T. vivax infections. 

According to Dagnatchew (1982), trypanosomiasis 
caused by T. vivax is found throughout Ethiopia with the 
exception of the highlands and diseases caused by T. 
congolense and T. brucei is limited to southern and western 
administrative regions. Therefore, movement of livestock, 
especially from tsetse areas to non-tsetse infested areas 
may contribute to the occurrence of tsetse transmitted 
trypanosome infections. Uncontrolled movement of cattle 
from neighboring areas like Quara may contribute to the 
introduction of tsetse and tsetse-borne Trypanosome 
species to the present study site. Hence, the introduction of 
tsetse away from their prime habitat when climatic 
conditions are not favorable in the surrounding areas may 
have contributed to the occurrence of T. congolense and for 
the maintenance of T. vivax (Mihret and Mamo, 2007). 

The occurrence of trypanosomiasis frequently 
corresponds with the fly density (occurrence of the 
vectors) that is in turn dependent on those climatic factors 
as temperature, humidity and vegetation coverage of the 
area (Zecharias and Zeryehun, 2012). The high prevalence 
of the disease, especially at Negadie-Bahir and Gint kebeles 
could be due to the presence of suitable habitat for the 
biting flies which results in high fly density. Variation in fly 
density appeared to be the main factor for variation in the 
prevalence of trypanosomiasis (Alemayehu et al., 2012). 
According to Adale and Yasine (2013), there is a difference 
in prevalence of trypanosomiasis in different study areas 
and these differences between kebeles is due to vegetation 
cover difference and reproduction and development of 
biting flies are highly influenced by the climatic conditions 
of the particular area.  

The prevalence of trypanosomiasis infection was a bit 
higher in female animals (5.9%) than males (5.1%), though 
it was not statistically significant. This is in agreement with 
the findings of Feyissa et al. (2011); Tasew and Duguma 
(2012). Similarly, Bogale et al. (2012) and Gebreyohannes 
and Legesse (2014) found a higher infection rate in 
females than males in some parts of Ethiopia. The possible 
explanation for this slight difference might be associated 
with physiological variation between both sexes (Feyissa 
et al., 2011). However, Terefe et al. (2015) reported that 
Trypanosoma  infections  in   males   were   higher   than   in  

 
 
 
females with an infection rate of 9.6% in males and 5.1% 
in female animals. The highest infection rate in males as 
compared to females may be attributed to stress factors 
related to work where male animals are used for drought 
purpose and they have to walk long distances in areas 
where there is a high risk of tsetse challenge (Zecharias 
and Zerihun, 2012). 

Age related prevalence of trypanosome infection in my 
study was 4.6% in young and 5.8% in adult cattle. Previous 
reports by Cherenet et al. (2004), Tasew and Duguma 
(2012), Terefe et al. (2014), have also revealed comparable 
results on Trypanosome infection across different age 
categories. Abenga et al. (2004) also indicated that the 
incidence rate was similar in young and adult animals. 
However, other reports revealed that Trypanosome 
prevalence in adult animals is higher than young animals 
(Feyissa et al., 2011; Mulaw et al., 2011). This may be due 
to the exposure of adult animals for the biting flies when 
they are left free for grazing and watering than young 
animals that are usually kept around the homestead 
(Terefe et al., 2015), and immunosuppression due to stress 
factors such as lactation in the females and when they are 
travelling a long distance through tsetse challenge areas 
for drafting purposes in males. The low prevalence in 
young animals may also be due to the natural protection to 
some extent by maternal antibodies (Fimmen et al., 1999). 

The infection rate in poor body conditioned animals 
were significantly higher than good body condition 
animals (P < 0.05) and it is in agreement with the study of 
Feyissa et al. (2011), Teka et al. (2012) and Ayana et al. 
(2012) who recorded higher Trypanosome infection rate in 
poor body condition score animals than in good and 
medium condition score animals. This might be attributed 
to poor body condition animals that are immuno-
suppressed and stressed status (Teka et al., 2012). 
 
 
Conclusion  
 
African animal trypanosomiasis (AAT) is an important 
parasitic disease affecting the health and productivity of 
cattle and causes serious economic losses from anemia, 
loss of condition and it reduce birth rates and increases 
abortion and mortality rate. The major species of 
Trypanosoma identified in the study area were T. vivax 
followed by T. congolense. From this study, non-tsetse 
transmitted AAT is an important disease of cattle; in Chilga 
district being the major species of Trypanosoma identified 
were T. vivax. It is due to the fact that it is free from tsetse 
flies. Control and prevention of trypanosomiasis in the 
area is possible if diagnosis and treatment is accurate and 
movement of cattle is restricted. Specific diagnostic tests 
are not applicable in the field due to scarcity of diagnostic 
facilities and most diagnosis is done tentatively which led 
the owner to incur money and result in the toxicity and 
residual effect of the drug. In such circumstance, the 
aldehyde test is the simplest, sensitive and less costly 



Academia Journal of Microbiology Research; Seyoum and Abera.      077 
 
 
 
diagnostic technique and is applicable in the field. Parallel 
use of aldehyde test and smear examination for accurate 
diagnosis and to prevent going of animals without 
treatment is due to low sensitivity of smear examination.  
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