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Abstract: A cross-sectional study was conducted in Jimma town, Jimma zone, south west Ethiopia, from
November, 2014 to April, 2015 with objective of determining the prevalence of tick and tick borne
haemoparasites of dogs visiting Jimma University Veterinary open air clinic. To collect samples, dogs were
humanely restrained. Blood samples were purposively collected from 252 dogs of different age groups, breed
and sexes. Thorough examination of hair and skin of ears, face, neck, shoulder, chest, belly, inner flank and
rump was performed to collect ticks. Blood smears were prepared from each blood sample and subjected to
Giemsa staining. Following the standard procedures and keys, haemoparasites were identified under oil
immersion. The findings indicate that 72 dogs (28.6%) were infected with two genera of tick borne
haemoparasites; namely, Babesia (18.25%) and Ehrlichia (11.9%). In addition to that 1.6% of mixed infections
were recorded. On the other hand, out of 233 local and 19 exotic breeds of dogs examined; 63 (27%) and 9
(47.4%) were positive for one or more haemoparasites, respectively. In this study, 143 male and 109 female dogs
were examined and their respective prevalence was found to be 28% and 29.4%. Furthermore, 122 puppies, 89
adults and 41 older dogs were included in this study; and the prevalence of haemoparasites was found to be
24.6%, 33.7% and 29.3%, respectively. Out of the 252 dogs examined; 110 dogs were examined anemic; of them,
37(33.6%) were both anemic and positive for one or more haemoparasites. However, 35 (24.6%) dogs were
positive for one or more haemoparasites despite they were having normal PCV value. Out of all the dogs
examined, only 29 (11.5%) were recorded to have one genus of tick. Out of the 29 dog’s positive for tick, 79.3%
them were infected with one or more haemoparasites. There were statistically significant differences (p<0.05)
in the prevalence of tick borne haemoparasite infection and presence of ticks (11.5%). However; sex, age and
breed were not significant (p>0.05). In general, the current study revealed that tick borne haemoparasites are
economically important disease of dogs in the study area. And hence, application of the conventional
preventive and control measures like destruction of stray dogs and designing tick control strategies in dog
should be established in Ethiopia. Lastly, the present finding led to a significant conclusion that Jimma and its
surrounding Kebeles are highly enzootic for the vector borne haemoparasites of dog (Babesia and Ehrlichia)
and the tick vector, Rhipicephalus sanguineus.
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INTRODUCTION

There are about 500 million dog populations in the
world. Out of these, 400 million are stray dogs [1, 2]. It is
common to observe one or more dogs in many rural and
urban areas of Ethiopia. Dogs play many roles in human
societies such as pets, guard, hounds, sheep dogs,
tracker dogs, guide dogs and as food source [3].

In Ethiopia, dog populations in urban and suburban
regions are composed of dog that roams only with their
owners and stray also wander off sporadically [4]. In
both cases, the animals came into close contact with
human and their dwelling. Therefore, they act as
reservoirs and transmitters of zoonotic diseases [5, 6].
One of the candidates for such zoonosis is tick borne
haemoparasites of dogs [7]. Dogs are one of the most
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important hosts in the maintenance of tick population,
mainly because of their proximity to human populations as
pets, which can easily favor human infection [8]. The most
common tick borne haemoparasitic infections of dogs are
babesiosis and ehrlichiosis. Both significantly contribute
to illness of dogs across the New World and Old World
tropics, due to infestations of brown dog ticks [9] and
hence both canine ehrlichiosis and canine babesiosis
brings huge economical loss in developing and developed
countries. Canine babesiosis is a common and clinically
significant tick borne haemoprotozoan disease with a
worldwide distribution [10]. Canine babesiosis is
transmitted by a variety of well-described Ixodid tick
vectors around the world [11].

Ehrlichia canis (E.canis) are a group of small, gram-
negative, pleomorphic, obligate intracellular cocci that
infect different blood cells in various dog species. There
has recently been a reclassification of the family
Anaplasmataceae to which the Ehrlichia belongs and
some species of Ehrlichia were reclassified into the
genera Anaplasma or Neorickettsia and Ehrlichia.
However, the taxonomy of Ehrlichia canis was remained
unchanged. Currently, the genus Ehrlichia contains five
recognized species: E. canis, E. chaffeensis, E. swingier,
E. muris and E. ruminantium. E. canis causes canine
monocytic ehrlichiosis (CME). The name of Cowdria
ruminantium was changed to Ehrlichia ruminantium [12].

Furthermore, it should be noted that cross-reactivity
and co-infection is common among the Ehrlichia spp.,
[13]. From Ehrlichia species; E. canis is a major health
problem for dogs, especially purebred dogs. In most
tropical and subtropical regions of the world, E. canis is
transmitted by the common brown dog tick,
Rhipicephalus sanguineus. Other Ehrlichial species of
dogs are A. platys and E. ewingii [14].

Another  haemoparasites  transmitted by the
same tick species is Hepatozoon canis; the real
importance and pathogenicity of this interesting
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Fig. 1: Map of study area [19].

parasite is not quite clear, but it is becoming more and
more apparent that it can be quite a serious pathogen
[15].

Out of the different strains of Babesia canis, some
are transmitted by R. sanguineus ticks which occur in
most tropical and subtropical regions [16]. The climate
impact on the activity and distribution of R. sanguineus,
the brown dog tick, carrying many pathogens of animal
and human may be a big challenge in the future [17, 18]. In
Ethiopia, there is no well organized data on these
diseases. Therefore, the objectives of this study were:

» To determine the prevalence and associated risk
factors of tick borne haemoparasites of dogs coming
to Jimma University Veterinary open air clinic

»  To identify ticks associated with haemoparasites of
dogs.

MATERIALS AND METHODS

Study Area: The study was conducted at Jimma
University Veterinary open air clinic. This clinic is found
in Jimma University College of agriculture and School of
Veterinary campus. Animal were come to this clinic from
Jimma town and surrounding Kebeles. Jimma town is
located in the South western part of the country in Oromia
Regional State (Figure 1). The town is located at about 352
km south west of Addis Ababa, the capital city of
Ethiopia. Geographically, it is located at 7°13' and 8°56' N
latitude and 35°52'and 37°37" E longitude. The area has
an altitude ranging between 880 and 3358 meter above
sea level. The annual rain fall is ranging between
1200-2000 mm and the annual temperature of the area
ranges 7°C to 30°C. Total area coverage of
Jimma Town is 4626 hectares with different agro-
ecology. The altitude range from the highest
peak Jirane, (2010a.s.l.) and the lowest peak, Bosakito
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(1410 a.s.1.). According to the statistical data of 2007, the
total human populations of Jimma town is about 17, 4, 446
(88, 766 males and 85, 680 females). The livestock
population of the area was reported to be about 2, 016, 823
cattle, 942, 908 sheep, 288, 411 goats, 74, 574 horses, 49,
489 donkey, 28,371 mules, 1, 139, 735 poultry and 418, 831
bee hives [19] but there was no data recorded on dog
population.

Study Population: All breeds, sex and age of dogs visiting
Jimma University Veterinary open air clinic were
considered. The dogs were coming from Jimma town and
surrounding Kebeles.

Study Design: A cross-sectional study was conducted
from November 2014 to April 2015.

Sample Size Determination: Sample size required to
study this parasite was determined according to
Thrusfield [20] formula.

o 1.96> Py, (1-P.y)
d2
where, n=required sample size

P.,= expected prevalence and
d= desired absolute precision

There was no any study conducted in this particular
topic in Jimma town and hence 50% expected prevalence,
95% level of confidence interval and 0.05 absolute
precision was used. Therefore, 384 dogs were expected to
be collected, however, only 252 dogs were considered in
this study due to lack of cases visiting to the clinic within
the time scheduled.

Sampling Method: All dogs visiting the veterinary open
air clinic were purposively sampled.

Study Methodology

Sample Collection: Data on breed, sex and age of dogs
were collected before blood sampling. Age was described
by dividing into three groups as puppy, adult and older
according to Macpherson et al. [21] (Annex 1). Thorough
examination of hair and skin of ears, face, neck, shoulder,
chest, belly, inner flank and rump was performed to collect
tick samples. Then after, following humane restraining of
each dog, they were examined for ticks and tick were
collected from positive animals in universal bottles with
70% ethanol and simultaneously, blood samples were
collected directly from peripheral blood vessels of the

dogs by using the hygienic procedures like shaving and
disinfecting the area. Blood sample from each dog was
collected in the EDTA coated vacutainer tubes for
haematological study and thin blood smear were
prepared for staining. Blood samples were immediately
transported to Jimma University parasitology laboratory
by using cold chain and further processed parasite
morphological identification and PCV determination was
performed following the procedures stated by Steven et
al. [22].

Laboratory Investigation: All samples collected were
tested immediately on submission to the laboratory.
The blood samples were subjected to thin blood smear
examination which are fixed with methanol then stained
with Giemsa solution to identify the morphology of each
parasite under oil immersion (100x magnification). Packed
Cell Volume (PCV) values of blood samples were
determined using haematocrit centrifuge and PCV reader.
According to Adamu et al. dog with PCV value <35%
were considered as anemic and dogs with PCV value>36%
were considered as non-anemic [23].

Lastly, tick species were identified according to the
standard morphological identification key described by
Walker et al. [24] in Jimma University Veterinary
parasitology laboratory using stereomicroscope.

Data Analysis: Data were entered to Microsoft Excel
spread sheet of Windows 2007. All statistical analysis
was carried out using statistical program for Social
Sciences version 20 (SPSS INC. Chicago, IL). Descriptive
statistics was used to estimate prevalence of the disease
across the individual factors. Pearson’s chi square was
used to assess possible association between the
prevalence of haemoparasites and explanatory variables
(risk factors). P-value <0.05 and 95% confidence level
were used for statistical significance.

RESULTS

Examination of Giemsa stained blood smear of 252
dogs confirmed 72 (28.6%) positive for at least one or
more genera of dog heamoparasites. In this study, out of
233 local and 19 exotic breeds of dogs examined; 63 (27%)
and 9 (47.4%) were found to be positive for one or both of
the dog hemoparasites (Babesia and Ehrlichia),
respectively. However, there was no statistical significant
differences in the prevalence rate of parasites between
local and exotic breeds (P>0.05). In this study, 143 male
and 109 female dogs were examined and their respective
prevalence was found to be 28% and 29.4%. Furthermore,
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122 puppies, 89 adults and 41 older dogs were included in
this study; and the prevalence was found to be 24.6%,
33.7% and 29.3% respectively. The prevalence was
statistically insignificant in both sex and age groups of
the study animals (P<0.05). Packed Cell Volume (PCV) of
the study animals was also assessed and dogs with
PCV<36% were considered as anemic and hence out of
252 dogs examined, 110 were anemic. Out of these anemic
cases, 37(33.6%) were positive for haemoparasites and the
rest 35 dogs (24.6%) with haemoparasites were having
normal PCV range, i.e., 35 (24.6%) dogs were positive
despite they were having normal PCV value. Moreover,
PCV was not significant (P>0.05) in overall result. Out of

Table 1: Summary of Overall result (haemoparasites) with variables (risk factors)

all the dogs examined, only 29 (11.5%) were recorded to
have one or more genera of ticks; of which 23(79.3%)
dogs were infected with the parasites and the presence of
ticks and the haemoparasites were statistically significant
(P<0.05). Lastly, all risk factors; except, presence or
absence of tick infestations were not statistically
significant (Table-1). In this study, the highest prevalence
(40%) was observed in Ifabula and the least in Mantina
Kebele (3.7%).

In the other side, 46 dogs (18.25%) were positive for
Babesia, 30 (11.9%) for Ehrlichia and 4 (1.6%) dogs were
positive for mixed infections (Babesia and Ehrlichia)
(Table 2).

Variables No. sample No. affected (P+ve) Prevalence OR P-value X2 95% CI
Breed
Local 233 63 27% 243 0.059 3.56 0.94-1.62
Exotic 19 9 47.40%
Total 252 72 28.60%
Age
Puppy 122 30 24.60%
Adult 89 30 33.70%
Oold 41 12 29.30% - 0.35 2.11 -
Total 252 72 28.60%
Sex
Male 143 40 28%
Female 109 32 29.40% 1.07 0.81 0.058 0.62-1.86
Total 252 72 28.60%
Origin
Bosakito 50 15 30%
Hirmat 38 10 26.30%
Mantina 27 1 3.70%
Sato 48 17 35.40%
Furustale 42 12 28.60% - 0.088 11.08 -
Ifabula 20 8 40%
Kitofurdisa 27 9 33.30%
Total 252 72 28.60%
PCV 110 37 33.60% 1.55 0.12 2.45 0.89-2.69
Anemic 142 35 24.60%
Normal 252 72 28.60%
Total
Tick
Present 29 23 79.30%
Absent 223 49 22% 13.6 0 41.34 5.25-353
Total 252 72 28.60%
*Anemic ...... PCV<35% Normal....PCV>36%,< 54%

Table 2: Prevalence of each parasite with their co-infection

Hemoparasites No. positive Prevalence (%)
Babesia 46 18.25%
Ehrlichia 30 11.9
Co-infection 4 1.6%

Total 72 28.6%
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Variables No. sampled No. affected prevalence Odds ratio P-value X2 95% CI
Breed

local (1) 233 40 17.20% 2.23 0.12 2.45 0.80-6.21
exotic(2) 19 6 31.60%

Total 252 46 18.25

Age: puppy 122 20 16.40%

adult 89 18 20.20% - 0.76 0.56 -

old 41 8 19.50%

Total 252 46 18.25%

Sex: male 143 24 16.80%

female 109 22 20.20% 1.25 0.49 0.48 0.66-2.38
Total 252 46 28.60%

Origin

Bosakito(0) 50 10 20%

Hirmat(1) 38 5 13.20%

Mantina(2 ) 27 1 3.70% - 0.36 6.56 -

Sato (3) 48 9 18.80%

Furustale(4 42 9 21.40%

Ifabula(5) 20 5 25%

Kitofurdisa(6) 27 7 25.90%

Total 252 46 18.25%

PCV

Anemic 110 29 26.40%

normal 142 17 12% 2.63 0.003 8.6 1.4-5.1
Total 245 46 18.25%

Ticks

present 29 17 58.60% 9.48 0 35.8 4.11-21.68
absent 233 29 13%

Total 252 46 18.25%

Haemoparasite species identified in this study were
Babesia and Ehrlichia (Anaplasma) spp. The prevalence
was found to be 18.25% (46\252) for Babesia spp.,
(Table 3) and 11.9% (30\252) for Ehrlichia (Anaplasma)
spp., (Table 4). Babesia species were high prevalent as
compared to Ehrlichia species, however, there was no
statistically significant difference between the two
haemoparasites. Presence or absence of tick was strongly
associated with presence and absence of Babesia species
(P<0.05) but there was less association with Ehrlichia
(P>0.05). In this study, out of 233 local and 19 exotic
breeds of dogs examined; 46(18.25%) and 6(31.6%) were
positive for Babesia, respectively. However, there was no
statistical significant difference in the prevalence rate
between local and exotic breeds (P>0.05). In this study,
143 male and 109 female dogs were examined and their
respective prevalence was found to be 16.8% and 20.2%
for Babesia. Furthermore, 122 puppies, 89 adults and 41
older dogs were included in this study; and the
prevalence was found to be 16.4%, 20.2% and 19.5%
(Table 3), respectively. The prevalence was statistically
insignificant in both sex and age groups of the study
dogs (P>0.05).

Packed Cell Volume (PCV) of the study animals was
also assessed and dogs with PCV <36% were considered
as anemic and hence out of 252 dogs examined; 110 dogs
were diagnosed anemic; out of them, 29(26.4%) were both
anemic and positive for canine babesiosis. However, 17
(12%) dogs were positive despite they were having
normal PCV value. PCV was statistically significant
(P<0.05) in case of canine babesiosis. Out of all the dogs
examined, only 29 (11.5%) were recorded to have one or
more genera of ticks; of which 17(58.6%) dogs were
infected with the Babesia and statistically significant
(P<0.05) (Table-3). Lastly, out of Jimma town Kebeles
included in this study, dogs coming from Kitofurdisa were
found to be more positive to canine babesiosis than the
other Kebeles and the least was, Mantina.

From haemoparasite species identified in this study
Ehrlichia (Anaplasma) spp was one. The prevalence was
found to be 11.9% (30\252) for Ehrlichia spp., (Table 4).
Ehrlichia species were lower in prevalence as compared
to Babesia species, however, there was no statistically
significant difference between the two haemoparasites.
Presence or absence of tick have less association with
presence or absence Ehrlichia (P>0.05). In this study out
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Variables No. sampled No. affected(P™) Prevalence OR P-value X2 95% CI
Breed

local 233 26 11.2%*

exotic 19 4 21.10% 2.12 0.2 1.64 0.66-6.9
Total 252 30 11.90%

Age:

puppy 122 12 9.80%

Adult 89 13 14.60% - 0.57 1.12 -

Old 41 5 12.20%

Total 252 30 11.90%

Sex: male 143 16 11.20%

female 109 14 12.80% 1.17 0.69 0.16 0.54-2.51
Total 252 30 11.90%

Origin

Bosakito 50 6 12%

Hirmat 38 7 18.40%

Mantina 27 0 0.00% - 0.37 6.54 -

Sato 48 8 16.70%

Furustale 42 4 9.50%

Ifabula Kitofurdisa 20 2 10.00%

Total 27 3 11.10% 252 30 11.90%

PCV

Anemia 110 11 33.60%

normal 142 19 24.60% 0.72 0.33-1.60

Total 252 30 11.90%

Tick

present 29 6 20.70% 2.16 0.12 2.41 0.80-2.84
absent 223 24 10.80%

Total 252 30 11.90%

Age estimation: puppy <lyear, adult = lyrs and = 7yrs, old >7yrs

of 233 local and 19 exotic breed dogs examined; 26(11.2%)
and 4(21.1%) were positive for Ehrlichia, respectively.
However, there was no statistical significance difference
in the prevalence rate of Ehrlichia between local and
exotic breeds (P>0.05). In this study, 143 male and 109
female dogs were examined and their respective
prevalence was found to be 11.2% and 12.8% for this
parasite. Furthermore, 122 puppies, 89 adults and 41 older
dogs were included in this study; and the prevalence was
found to be 9.8%, 14.6% and 12.2% (Table 4),
respectively. The prevalence was statistically insignificant
in both sex and age groups of the study dogs (P>0.05).

Packed Cell Volume (PCV) of the study animals was
also assessed and hence out of 252 dogs examined; 110
dogs were examined anemic; out of them, 11(33.6%) were
both anemic and positive for canine Ehrlichiosis.
However, 19 (24.6%) dogs were positive despite they were
having normal PCV value. In this case; PCV was
insignificant (P>0.05). Furthermore; in this study, dogs
infected with one or more canine haemoparasites were
having lower PCV (average 31.9%) compared to non-
infected dogs (average 41.4%).

Out of all the dogs examined, only 29 (11.5%) were
recorded to have one or more genera of ticks; of which 6
(20.7%) dogs were infected with the canine Ehrlichiosis.
This was statistically insignificant (P>0.05) (Table-4). In
the present study, from all Kebeles of Jimma town
studied; dogs coming from Hirmata were having high
prevalence than the rest Kebeles (18.4%).

DISCUSSION

In the present study, the overall prevalence of
haemoparasites (Babesia and Ehrlichia) in dogs was
found to be 28.6%. This was relatively higher than the
findings of Mohamed et al. [25] and Godara et al., [26]
which was reported to be 16.39% in both Jaipur and
Ludhiana (Punjab) districts. It is also further higher than
the finding of Senthil Kumar et al., [27] who reported a
prevalence of haemoparasites in stray dogs to be 12.61%.
The difference might be due to different factors like
climatic factors required for the biology of the parasites
and its vector and veterinary service delivery and public
awareness differences regarding to caring their dogs.
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Additionally, most of our country dogs were stray dogs;
so they have high chance to be infected because stray
dogs get less care than owned dogs.

In this study, high prevalence of hemoparasites
(Babesia and Ehrlichia) was recorded in exotic breeds of
dogs (47.4%) than in local breeds (27%). This was in line
with the findings of Harrus ef al. [28] who stated that the
German Shepherd dogs and Siberian Huskies (exotic) are
prone to develop more severe clinical signs to
haemoparasites due to the fact that cell-mediated
immunity was reduced in German Shepherd dogs
compared to Beagle dogs [29]. In contrast to this, it was
reported that the prevalence of haemoparasites is usually
higher in local breeds compared to exotic breeds of dogs
[30].

In this study, the prevalence of
haemoparasites in female dogs (29.4%) was relatively
higher than in males (28%). Unlike the current findings,
there were no haemoparasites prevalence differences
among the different sexes [30]. This finding also disagreed
with the previous findings of Bashir er al., [31] and
Ekanem et al. [32] who reported haemoparasites tend to
be more frequently found in males (3.39%) than in females
(1.32%) in Pakistan. Similarly, other serological study
done by Costa et al., [33] reported higher sero-
positivity of haemoparasites in males than in females.
This also disagreed with the current finding. This might
be due to females are highly exposed to vectors than

overall

males due to their contact with many male dogs during
estrus period which them to different
haemoparasites.

Moreover, the prevalence of haemoparasites was not

expose

statistically significant in both sex age and breed of study
animals. This was in agreement with the findings of
previous studies [34, 35].

In this study, the major haemoparasites identified
were Babesia and Ehrlichia. Similar result was reported
in Nigeria by Bhatia et al. [36] and Adamu et al. [23].
However, the prevalence was 18.25% for Babesia, 11.9%
for Ehrlichia and 1.6% for mixed infections. This findings
were relatively higher in compared to the findings of
Bhatia ef al., [36] from Nigeria who reported 2.8% for
each parasites and 5.5% for mixed infections and the
previous reports by Adawa [30] which was reported to be
B.canis (16.02%) and E. canis (7.24%). The slight
differences might be due to various factors like climatic
factor and disease intervention performed in the two
countries.

In the present study, low prevalence was recorded to
canine ehrlichiosis (11.9%) than to canine babesiosis
(18.25%). This was in line with the findings of Barbara
et al., [37] who reported similar results in Brazil.

The current study revealed that canine babesiosis to
be 18.25%. This was in line with the finding of Ahmed e?
al., [38] and (Matjila et al. [39] who reported 18.5% and
20% prevalence of Babesia gibsoni from Pakistan,
respectively. However, it was relatively lower than the
findings of Cabannes et al. [40] who reported a
prevalence of 14% from the same country as above. These
differences might be associated with various factors like
climatic factor and health care standard of the two
countries.

The prevalence of haemoparasites in different age
groups of dogs was found to be relatively high in adults
(33.7%) than in puppies (24.6%) and old dogs (29.3%).
This result was in agreement with study done by
Fukumoto et al. [41] which was indicated that dogs <2
years of age were more likely infected with Babesia
species than the dogs of other ages and according to
Sandor et al. [42] seropositivity for Babesia infection first
increased and then declined with age, reaching a maximum
in case of 3.1-to 5-year-old dogs (adult).

However, this finding was in contrast to the findings
of Bashir et al. [31] who reported higher seropositivity
rate of haemoparasites in puppy (6.1%) than in other age
groups of dogs in Pakistan. In other side, higher
probability of exposure to hemoparasites was reported in
older dogs than in adults by Rodriguez et al. [43] in
Mexico. The differences among the different countries
might be associated with the differences in agro-climate
that favors the survival and infection of dogs with the
haemoparasites and their vector, ticks. These differences
might be also due to host risk factors (breed difference in
immunity with age etc.), environmental factors and vector
distribution.

Furthermore; in this study, dogs infected with one or
more canine haemoparasites were having lower PCV
(average 31.9%) compared to non-infected dogs (average
41.4%) This was in line with previous findings of Puteri et
al. [44] was relatively similar which reported that, dogs
infected with one or more canine haemoparasites had a
lower PCV (average 29.7%) compared to non-infected
dogs (average 35.8%).

Out of all the dogs examined, only 29 (11.5%) were
recorded to have one or more genera of ticks. This result
was contrasting with the findings of Agbolade ef al. [45]
and Adamu et al. [23] who reported prevalence of 24.3%
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for R. sanguineus. According to these authors, R.
sanguineus was recorded to be the most abundant tick
species commonly found on dogs from Africa and other
countries in the world. This might be due to the different
factors like climatic factors required for the biology of the
parasites and its vector; presence of appropriate host,
veterinary facilities and public awareness to take care of
dogs.

Out of the 29 (11.5%) of dogs found to be infested by
ticks, 23(79.3%) of them were infected with one or more of
haemoparasites. For example, out of the 29 (11.5%) of
dogs found to be infested by one or more genera of ticks;
17(58.6%) of dogs were infected with the Babesia species.
Similar result was reported from North-East India by [34]
who reported a prevalence of 57.3% of canine babesiosis.

In current study, the overall prevalence of Ehrlichia
(Anaplasma) was 11.9%. This finding was less than the
finding of NDIP et al. [46] who reported a prevalence of
21% from South Africa and were relatively higher than the
findings of Aguiar et al. [47] who reported a prevalence of
6.2% from Brazil. This variation may be due to infection
rate of the vector that was found in the different study
areas, level of host immunity and differences in sample
size.

CONCLUSION

Tick born haemoparasites are one of the most
common disease problems in dogs. The results of the
present study revealed that prevalence of canine
haemoparasites were higher in Jimma town and its
surrounding Kebeles than the reports of other authors
tick born
haemoparasites identified were: Babesia and Ehrlichia
species. The tick species identified as a vector of these
parasites in the study area was Rhipicephalus
sanguineus. Hence, the presence of these parasites in pet
animals may pose significant health problems to canine
owners. Therefore, based on the above view, the
following recommendations were forwarded:

*  Professionals should consider tick and tick borne
haemoparasites of dogs during their diagnosis,
treatment and prevention strategies..

* Emphasis should be given to the control and
prevention of haemoparasites in order to reduce the
incidence of the disease.

* Awareness creation on the canine haemoparasites
zoonosis and their transmission dynamics should be
practiced in the area.

somewhere in the world. The major

*  Further country wise serological and molecular based
study should be conducted to know the status of the
disease.
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