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Abstract: A cross sectional study was conducted from October, 2016 to May, 2017 to determine the prevalence
of hemoprotozoan parasites, to identify the species of hemoprotozoa parasites, to identify the vectors of
hemoprotozoal parasites and risk factors associated with the occurrence of hemoprotozoal parasites in cattle
in Ambo and Toke Kutaye districts of West Shewa Zone. Atotal of 384 blood samples were collected from
randomly selected cattle to assess the presence of hemoprotozoan parasites by using buffy coat and thin smear
technique and stained using Giemsa stain and identified by using oil immersion objective lens light microscope.
The three hemoprotozoan parasites identified in the study area were Babesia bigemina, Babesia bovis and
Trypanosoma vivax. The overall prevalence of hemoprotozoan parasite in the study area was 9.4% (7.6% B.
bovis, 1% B. bigemina and 0.8% T. vivax). Statistically significant difference was observed between groups of
sex, age, body score condition and tick infestation of cattle in presence of hemoprotozoal parasite. Out of the
total positive cattle with hemoprotozoal parasite 72% (26/36) of them were anemic (their packed cell volume
values less than 25%) and the rest 28% (7/36) of them were not anemic (their packed cell volume value greater
or equal to 25%) which is statistically significant. The major tick species identified in the study area include
Rhipicephalus spp Amblyommas pp Hylomma spp and Rhipicephalus (Boophilus) spp. Tabanus, Stomoxys
and Chrysops were the biting fly species identified in the study area. 
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INTRODUCTION Arthropod transmitted hemoparasitic diseases are

Ethiopia has an enormous and diverse livestock and subtropical parts of the world including Ethiopia [5].
population that plays an important role in the economy The infection is mainly transmitted by arthropod vectors,
and livelihoods of farmers and pastoralists with a total or through blood transfusion [6]. They are of great
contribution of 15% of Gross Domestic Product and 33% economic impact on livestock affecting 80% of the world
of the agricultural output. Estimates of livestock cattle population and causes economic loss [7].
population show that there are about 53.99 million heads Hemoprotozoan diseases especially Babesiosis,
of cattle, 25.5 million sheep, 24.06 million goats, 9.01 theileriosis and trypanosomosis are considered as major
million equines and 0.92 million camels in Ethiopia [1]. impediments in the health and productive performance of
From the total cattle population, 98.95% are local breeds cattle [8]. These disease have got a serious economic
while the remaining are hybrid and exotic breeds [2]. impact due to obvious reason of death, decreased
Despite the large animal population, their productivity is productivity, lowered working efficiency [9], increased
low due to poor nutrition, reproduction insufficiency, cost for control measures [10] and limiting introduction of
management constraints and prevailing livestock diseases genetically improved cattle in an area [11].
[3]. Livestock diseases are the major causes of economic The occurrence and importance of hemoprotozoan
losses to the peasant farmers and pastoralists in Ethiopia disease is a reflection of complex interaction involving the
amounting hundreds of millions of birr annually [4]. causative organisms, vector, vertebrate hosts and

economically important vector-borne diseases of tropical
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environment [12]. The presence of hemoprotozoan Ambo district located at a latitude and longitude of
disease of cattle broadly related to the presence and 8°59'N, 37° 51'E, respectively and an elevation of 2101 m
distribution of their arthropod vectors (ticks and flies) [7]. and 114 km West of Addis Ababa. The livestock
According to Walker et al.[13] ticks which are considered population of the Ambo district includes 14, 5371 cattle,
to be most important to health of domestic animal in 50, 152 sheep, 27, 026 goats, 9, 088 horses, 2, 914 donkeys
Africa comprise about seven genera. Among these and 256 mules [19]. Guder is the administrative town of
genera, the main tick genera found in Ethiopia include Toke Kutaye district and geographically located at 8°58'N,
Amblyomma, Haemaphysalis, Hylomma Rhipicephalus 37°46'E and altitude of 1946 m above sea level. Toke
and sub genus Rhipicephalus (Boophilus). The genus Kutaye has a latitude and longitude of 9 00’N-9°27’N and
Amblyomma and Rhipicephalus are predominating in 37°51’E-38°20’E, respectively. It is located at 137 km west
many parts of the country. In Ethiopia, there are about 47 of Addis Ababa. 
species of ticks found on livestock and most of them have The rainfall is bi-modal for both districts with the
importance as vector and disease causing agent and also short rainy season from February to May and long rainy
have damaging effect on skin and hide production [14]. season from June to September [19]. The area receives a
With exception of T. equiperdium, which is a venerally mean annual rainfall of 900 mm (800 to 1000 mm) and
transmitting disease, all Trypanosoma spp have arthropod annual temperature ranging from 15 to 29°C with average
vectors in which transmission is either cyclical or temperature of 22°C. West Shewa zone has generally a
noncyclical [15]. Tsetse-borne trypanosomiasis occurs highland topography, which gave the area a characteristic
only in Africa south of the Sahara where there are tsetse climate  that  is  conducive  for  the   cattle  husbandry.
flies [16]. The livestock market of Guder is one of the largest

In Ethiopia, various surveys have been carried out on livestock market in Oromia regional state and the animals
distribution, abundance and prevalence of hemoprotozoa were transported from 14 different places in Ethiopia to
species on livestock (trypanosomosis of ruminants, Guder livestock market [20].
babesiosis in donkeys and babesiosis in canine) in Mixed agricultural practices (crop production and
different regions of the country by various investigators livestock rearing) are the major means of livelihood of the
[17]. Bovine tropical Theileriosis is reported in Ethiopia community of the study areas. The livestock sub-sector
(Humera area) for the first time in recent study by plays an important role in the livelihood of the rural
Gebrekidan et al.[18] in which four species of Theileria people in terms of providing alternative income sources,
was detected in cattle: Theileria velifera (T. velifera), T. as a strategy in building emergence to stress and also in
mutans and T. orientalis complex and T. annulata. The contributing to their food security. Both local and cross
most prevalent trypanosome species in Ethiopia are T. breeds cattle are raised in the areas. While all local breeds
congolence and T. vivax. However, the detailed status of and few cross breed of dairy cows are mainly managed
the hemoprotozoan parasites in cattle is not thoroughly under semi-intensive farming system [ 21] .
studied in Ambo and Toke Kutaye districts of West
Shewa zone and information is so far scanty. Based on Study Design and Sample Size Determination: A cross
this background the research was initiated with the sectional randomized sampling technique was used to
following objectives. recruit cattle for the study. Since there was previous

To determine the prevalence of hemoprotozoa of report on the prevalence of the hemoprotozoan parasite in
cattle in the study area the study area, the sample size was calculated according
To identify the species/genera of hemoprotozoa of to Thrusfield [22] by considering 50% expected
cattle in the study area prevalence with 95% confidence interval and at 5%
To identify the risk factors associated with the desired absolute precision (d = 0.05) as follow:
occurrence of hemoprotozoal parasites

MATERIALS AND METHODS

Description of the Study Area: The study was conducted
in Ambo and Toke Kutaye districts, West Shewa zone of where: n= sample size
Oromia regional State from October, 2016 to May, 2017on Pexp = expected prevalence=50%
the epidemiology of hemoprotozoal parasites of zebu 1.96= the value of Z at 95% confidence interval
cattle. Ambo is the administrative center of the zone and d = desired accuracy level at 95% confidence interval

o
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Fig. 1: A map showing the study area

Study Animal: The study was conducted on local breed Ambo University, College of Agriculture and Veterinary
(zebu) cattle of different age, sex and body score Science, Department of Veterinary Laboratory
condition (BSC) reared under extensive farming system. Technology Laboratory for laboratory examination.
Body condition scores of each cattle was evaluated
during sample collection and the cattle were classified as Blood Sample Examination: Packed cell volume and buffy
emaciated (poor), moderate (medium) and good based on coat study: Capillary tube containing blood was
anatomical parts and the flesh and fat cover at different centrifuged for 5 minutes at 12, 000 revolutions per
body parts (Nicholson and Butterworth, 1986) (Annex 6). minute. The result was recorded for each sample. The
Animals were conveniently classified as young (<3 years), readings were expressed as a percentage of packed red
adult (4-6 years) and old (>7 years) age categories as blood cells to the total volume of whole blood. Animals
described by De-lahunta and Habel E. Teeth [23]. with packed cell volume < 25% were considered to be

Sample Collection and Examination centrifuged capillary tubes were cut using a diamond
Collection and Transportation of Blood Samples: A total tipped pen 1 mm below the buffy coat to include the upper
of 384 blood samples were collected from ear vein of most layers of the red blood cells and 3 mm above to
randomly selected cattle from Ambo and Toke Kutaye include the plasma. The content of the buffy coat was
districts following the standard protocol described by placed on glass slide, homogenized, covered with cover
Urquhart et al. [15]. Briefly, after proper restraining of the slip and examined under microscopefor the movement of
animal, marginal ear vein was disinfected with methyl the parasite [24].
alcohol (5%) and the hair around the intended area was Thin blood smear: A thin blood smear was prepared
shaved with scalpel blade followed by a slight tearing of by taking drops of blood from a microhaematocrit capillary
the vein with lancet. Then the blood was collected with tube to two slides and spread by using other two clean
heparinized capillary (microhaematocrit) tube and sealed. slides at an angle of 45°, air dried and fixed with methyl
After labeling, it was kept in cold chain and transported to alcohol for 2 min. Giemsa staining procedures and

anemic. To detect the presence of trypanosomes the
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microscopic examination of the slides were conducted RESULTS
according to OIE. [25]. The slides were immersed in
Giemsa stain (1:10 solution) for 30 minutes according to Prevalence of Hemoprotozoan Parasites
Zafar et al. [26]. The excess Giemsa solution was drained Prevalence of Hemoprotozoan Parasites: Of 384 blood
and washed using distilled water, allowed to dry by samples collected from cattle and examined using Giemsa
standing up right on the rack and examined under the staining technique, 36 (9.4%) of them were infected with
microscope with oil immersion objective lens [27]. Fifty Babesia  bovis,  B.  bigemina and Trypanosoma vivax.
fields from each stained slides were examined for Out of the total animals exposed to hemoprotozoan
identification of blood protozoa at genus and species parasite 18(4.6%) and 18(4.6%) were from Ambo and Toke
level. [15]. Kutaye districts, respectively. Out of the total positive

Collection and Examination of Arthropod Vectors to B. bigemina, B. bovis and T. vivax, respectively.
Fly Vector Collection and Examination: To catch biting
flies, a total of 43 traps with a monoconical shape were Packed Cell Volume (PCV) Value of Animals: Out of the
placed approximately 250 m apart and left in position for total cattle affected with hemoprotozoan parasite, 7.2 %
three consecutive days [28]. The traps poles were (26/384) and 2.8% (7/384) of them were found to be anemic
smeared with grease to avoid ants climb. After 3 days of (PCV<25%) and non-anemic (PCV>25%), respectively with
deployment, the catchments of each trap were sorted by statistically significant variation (pvalue = 0.000).
fly species and then counted, identified and analyzed [29]
using their morphological structures such as size, color, Prevalence of Hemoprotozoan Parasitesby Risk Factors:
wing venation and proboscis at the genus/species level The overall prevalence of T. vivax in the study area was
[30]. The apparent densities of biting flies were 0.8% (10/384). There was no statistical significance
determined based on the mean fly catches in traps baited difference between category of districts, age, BSC, PCV
with acetone and cow’s urine. and  sex  of  cattle  with  prevalence  of trypanosomosis.

Tick Vector Collection and Examination: Ticks were significance difference in the presence B. bigemina
collected by gentle rotation of ticks (replete ticks or ticks between category of districts, sex, age, PCV and body
starting to engorge) from their attachment sites using score condition  (BSC)  of  cattle  in  the   study  areas.
thumb forceps and fingers. Adult and nymphal ticks were The prevalence of B. bovis is higher in Ambo than Toke
collected from the restrained animals and stored in Kutaye district, in old cattle than young and adult, in
universal bottles and plastic containers, filled with 70% female than male cattle, in poor than medium and good
ethyl alcohol [31]. BSC and in non-anemic than anemic cattle. Except body

The ticks in the containers were transferred to a condition, sex and PCV of cattle, there was no statistically
petridish, spread onto filter paper to absorb excess significant difference between the overall prevalence of
preservatives  and  examined under stereomicroscope for hemoprotozoal parasites and the categories of variables.
identification using standard identification keys described
by Walker et al. [13]. Result of Vector Survey in the Study Areas

Data Analysis and Management: The collected data were cattle examined, 211 of them were exposed to different
coded and entered into Microsoft Excel and summarized species of ticks including Amblyomma spp,
using descriptive statistic. The point prevalence was Rhipicephalus (Boophilus) spp, Rhipicephalus spp
calculated for all data by dividing positive samples by Hylomma spp. and Rhipicephalus (Boophilus)spp, which
total number of examined samples and multiplied by is the vector of Babesias pp, was the most predominating
hundred. All statistical analyses were done using STATA species of tick (Fig. 1).
statistical software version SE 13(Stata Corp., 2013).
Logistic regression was used to assess if there was a Fly Vector Surveyed in the Study Areas: A total of 43
statistically significant difference between the occurrence monoconical  traps  were  deployed  in  the  study  areas.
of hemoprotozoal parasites and potential risk factors. A  total  of  841  biting  flies  were  caught  during the
Statistical significance was considered to exist if P-value study  period.  Out  of  the  caught  biting flies 512, 430
is less than 0.05. and  110  belong  to  family Stomoxys (stable fly), Tabanus

cattle, 4 (1%), 29(7.6%) and 3(0.8%) animals were exposed

As indicated in Table 1, there was no statistical

Tick Vector Distribution in the Study Area: Out of 384
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Fig. 1: Prevalence of hemoprotozoan parasites in Ambo and Toke Kutaye districts

Fig. 2: PCV value of cattle positive with hemoprotozoal parasites

Fig. 3: Distribution of tick species in the study areas



Europ. J. Appl. Sci., 9 (6): 302-311, 2017

307

Fig. 4: Biting flies distribution in the study area

Table 1: Prevalence of hemoprotozoan parasites by risk factors
T. vivax B. bigemina B. bovis Total Babesia Overall prevalence
------------------------ ----------------------- ------------------------- ----------------------- -------------------

Variables Categories N examined N (%) p value N (%) p value N (%) p value N (%) P value N(%) p value
District Ambo 198 1 (0.26) 0.62 1(0.26) 0.312 16(4.16) 0.686 17(4.42) 0.995 18(4.7) 0.480

T. Kutaye 186 2 (0.52) 3 (0.78) 13(3.38) 16(4.16) 18(4.7)
Age Young 139 0 (0) 0.568 2(0.52) 0.242 5 (1.3) 0.056 7(1.82) 0.171 7(1.8) 0.082

Adult 155 2 (0.52) 0 (0) 15 (3.9) 15(3.9) 17(4.4)
Old 90 1 (0.26) 2 (0.52) 9 (2.34) 11(2.86) 12(3.1)

Sex Male 191 1(0.26) 0.219 2 (0.52) 0.242 10 (2.6) 0.092 12(3.12) 0.112 13(3.4) 0.038a

Female 193 2 (0.52) 2 (0.52) 19 (4.94) 21(5.46) 23(6)
PCV <25% 252 3 (0.26) 0.874 3 (0.78) 0.164 23(5.98) 0.000 26(6.77) 0.000 29(7.6) 0.000a a a

>=25% 132 0(0.52) 1 (0.26) 6(1.56) 7(1.82) 7(1.8)
BSC Poor 171 3 (0.52) 0.945 2(0.52) 0.164 23(5.98) 0.001 25(6.51) 0.001 28(7.3) 0.00a a a

Medium 149 0(0) 2 (0.52) 5(1.04) 7(1.82) 7(1.8)
Good 64 0 (0) 0 (0) 1 (0) 1(0.26) 1(0.3)

Tick infestation +ve 197 2(0.52) 0.599 1(0.78) 0.316 23 (2.86) 0.003 24(6.25) 0.013 26(6.8) 0.004a a a

-ve 187 1(0.26) 3(0.52) 6(1.56) 9(2.34) 10(2.6)
Keys: N= No. of animals, +ve= positive, -ve = negative %=Percentage, * Significant (P<0.05), T.Kutaye= Toke Kutaye
=statistically significanta

(horse fly) and Chrysops (deer fly) (Fig. 2). Tsetse fly was 43.18% in Bangalore. The lower prevalence reported in
not caught in the study area. The overall apparent density this study area may be due to random sampling rather
of biting flies in the study area was 0.65 flies/trap/day. than selection of clinically susceptible cattle. However,

DISCUSSION vectors and age of the animals might contribute to

Out of 384 cattle randomly selected for investigation study area [34]. Constant exposure of infections and
of hemoprotozoan parasites, Babesia bigemina and development of immunity against such infections might
B.bovis and Trypanosoma vivax were identified in the also be responsible for lower prevalence in cattle [35].
study area. The overall prevalence of hemoprotozoan Other cause of variation may be due to different
parasites of cattle in this study was 9.4% (36/384). This geographical conditions and or due to different breeds of
result is relatively similar with that of Almeria et al. [32] cattle studied [36].
who reported 12.02% of hemoprotozoal parasite in This study revealed a higher prevalence of
Chittagong Division, Bangladesh. This prevalence is hemoprotozoal parasites in adult age (4.4% (17/384)) than
lower than that of Ananda et al. [33], who reported young (1.8% (7/384)) and old (3.1% (12/384)) although,

variation in geo-climatic condition, breed and exposure of

variable prevalence of hemoprotozoan diseases in the
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not statistically significant (p = 0.08). This finding agrees (ticks) on animal with poor body condition and this can
with that of Abdel Hamid, Radwan and Ali [37] who increase rate of infection from Babesia.
reported high prevalence of hemoprotozoal diseases in Trypanosoma vivax is the only Trypanosome species
adult animals. The lower prevalence in the young animals identified in the study area. This result agrees with the
compared to adult animals may be due to restricted finding of Sitotaw et al. [5] who found only T. vivax of
grazing of young animals which tends to reduce their Trypanosoma species from Bishoftu, central Ethiopia.
chance of contact with the vectors of hemoprotozoal This may be due to T. vivax being spread beyond the
parasites. Adult animals were also transported long “Tsetse fly belt” by transmission through mechanical
distance for grazing and draught activities and exposed vectors [39]. The overall prevalence of T. vivax in the
tovectors  of  hemoprotozoal parasites. The other reason study area is 0.8% (3/384). This result is lower than the
may be due to innate resistance in young animals which report of Tadesse and Sultan [14] who reported 2.34%
usually protects and limits mortality to a low level in prevalence of trypanosomosis in Womberma and Bure
young animals [15]. districts of west Gojjam Zone, Ethiopia.

When comparing the prevalence of hemoprotozoal There was no statistical significant difference in the
parasites in the study depending on the sex of animals, prevalence of trypanosomosis between the age categories
higher prevalence was seen in female (6% (23/384)) than high prevalence in adult animals. The higher prevalence
in male(3.4% (13/384)) cattle, which is statistically of T. vivax in the current study agrees with the finding of
significant (p=0.00). This agrees with the finding of Kitila et al. [40] in Yayo district of Ilu Ababora zone,
Kamani et al. [38] who reported higher prevalence in western Ethiopia and Nabulime et al. [41] in Mulanda,
female than male animals.The higher prevalence of Tororo District of Eastern Uganda who reported the high
hemoprotozoal diseases in female animals may be due to prevalence of trypanosomosis in adult animals. This lower
the fact that female animals are keptlonger for breeding prevalence reported in young animals in this research may
and milk production purposes [38]. be due to the fact that young animals naturally protected

Moreover, higher prevalence of hemoprotozoal to some extent by maternal antibody [42]. The old animals
parasite in female animals might be due to hormonal also stayed in the area for a long period of time
disturbances as they are used in milk production and experienced to many challenges with a disease which
breeding system and also supplied insufficient feed make their immunity so strong than adult animals.
against their high demand which lowers the immune There is higher prevalence of T. vivax in anemic 0.8 %
system of the animals [38] or variation in sample size. (3/384) than non-anemic 0% (0/384) animals. Similar result

During the study period, animals with PCV value was reported in finding of Konta Special district, Southern
24% were considered to be anemic (Van den Bossche and Ethiopia by Abera , Sibhat and Tonamo [43] who reported
Rawlands, 2001). High prevalence of hemoprotozoal the high prevalence of trypanosomosis in anemic animals
parasite was found to be in anemic (PCV  24%) (7.6% than non-anemic animals. This could be due to anemic
(29/384)) than non-anemic (PCV  25%)(1.8% (7/384)) and nature of trypanosomosis and malnutrition. Therefore,
it is statistically significant (p = 0.00). The variation trypanosomosis may be involved in adversely lowering
between anemic and non-anemic animals may bedue to the PCV value of infected animals. 
replication of all hemoprotozoal parasites inside or All the positive samples for trypanosomosis (3/384)
between erythrocytes leading to hemolysis and anemia. were from poor body conditioned cattle. The presence of
All the hemoprotozoal parasites mentioned in combination trypanosomosis only in poor body condition cattle in this
led to significant (p<0.05) reduction in mean packed cell study was not statistically significant. The result revealed
volume in infected animals. the marked effect of trypanosomosis on the body

The prevalence of hemoprotozoal disease based on condition of cattle. Cattle with poor body condition were
the body condition of the animals was 0.26% (1/384), 1.8% more associated with the disease as compared to those
(7/384) and7.3% (28/384) for good, medium and poor with good body condition. Weight loss (cachexia) and
scoring, respectively with significant statistical emaciation is the characteristic sign of trypanosomosis
association (P<0.05). This could be due to the fact that [15] and/or poor body condition cattle are less immune to
animals with poor body condition have lower immunity trypanosomosis than medium and good body condition.
which encourages infection of animal by different The overall prevalence of babesiosis in the study area
hemoprotozoal parasites. In addition, during this survey was 8.6 % (33/384). This is lower than that of Kamani et al.
it was very common to see high burden of ectoparasite [38] and Lemma,  Girma and Demam [44] who reported 16%
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and 23% prevalence of babesiosis in cattle in north central Table 1. This indicates that ticks may act as a vector for
Nigeria and Jimma, Ethiopia respectively. The discrepancy transmission of Babesia spp in the study area but parasite
in the prevalence of bovine babesiosis might be due to detection was not carried out in ticks found on the cattle
different factors like management condition of the focus under the study because constraints of laboratory facility
area, use of acaricides during tick infestation, farming and time. A similar trend of tick infestation and babesiosis
system and proper use of antiparasitic drugs, fluctuations was previously reported by Iqbal et al. [49].
of parasites during chronic course of the disease and in During the study period, tsetse flies were not caught
carrier cattle, sensitivity of test used in this study and in the trap cages. The only flies found in the study area
distribution of infected vector in the study area. Other include Tabanus spp Stomoxys spp and Chrysops. Out of
cause of variation may be due to different geographical the caught biting flies 512, 430 and 110 belong to family
conditions and or due to different breeds of cattle studied. Stomoxys (stable fly), Tabanus (horse fly) and chrysops

In the current study B. bovis (7.6% (29/284)) was (deer fly). The absence of Tsetse fly in the study area may
more prevalent than B. bigemina (1% (4/384)). This agrees be due to the geo-climatic condition of the study area. 
with  the  finding  of Rahman, Lye and Chandrawathani
[45]  who  reported 17% B. bovis and 16% B. bigemina CONCLUSION
from  Malaysia.  The  higher  prevalence of B. bovis than
B. bigemina may be due to concentration of the former This work was the first epidemiological study of
parasite in the capillary and veins than the latter parasite hemoprotozoal parasite in the study area with the
which evenly distributed in the whole blood vasculature. objective to determine prevalence, identify the genera and
Previous studies have also indicated that cattle infected species of hemoprotozoal parasites and their associated
with B. bovis remain carriers for long periods, while those risk factors. The findings revealed that Babesia spp and
infected with B. bigemina remain carriers for only a few Trypanosoma spp were hemoprotozoal parasites of cattle
months [46]. identified in the study area. Body score condition of

In the current study, 1.8%, 3.9% and 2.9% prevalence cattle, packed cell volume value and tick infestation of
of Babesia was registered in young, adult and old cattle, cattle were found to be statistically significant with
respectively. The lower prevalence of babesiosis in young prevalence of hemoprotozoal parasite. Ticks (Amblyomma
cattle in this investigation may be due to an inverse age spp, Rhipicephalus spp, Rhipicephalus (sub genus:
resistance of the disease where adult showed more Boophilus) spp and Hylomma spp) and biting flies
susceptibility than calves [15]. This might be due to rapid (Stomoxys spp, Tabanusspp and Chrysopsspp) were
immune responses to primary infection by the calves vector of hemoprotozoal parasite identified in the study
through a complex immune mechanism. area. In conclusion, hemoprotozoal disease is one of the

Based on the sex of cattle, a higher prevalence of most important cattle diseases in the study area.
Babesia was reported in female (5.46% (21/384)) than male Therefore, the following points were recommended 
(3.12% (12/384)) cattle. The variation of prevalence of
babesiosis between each sex is not statistically Integrated approach which is a combination of
significant. This agrees with the report of Hamsho et al. chemotherapy and vector control of hemoprotozoal
[7] who found17.48% female as compared to male cattle parasite should be considered. 
16.29%. Advanced and detailed studies should be conducted

Cattle with PCV value <25% are significantly more on the epidemiology of the disease in order to expand
affected (6.8%) with babesiosis when compared to those and implement disease investigation and control
whose PCV value >=25% (1.8%). This result agrees with strategy.
that of Mahmmod [47] who reported more prevalence of Awareness should be given to livestock owners in
babesiosis in anemic animals. Anemia develops as a result relation to vector control as one option of controlling
of blood hemolysis and hemolysis occurs due to the disease
mechanical damage by trophozoites to RBC when Veterinary service should be expanded through
multiplied by binary fission, phagocytosis of infected remote PAs to control the disease.
RBC by host immune system and toxic substances The laboratories facility should be fulfilled to
secreted by the parasites [48] CFSPH [39]. diagnose hemoprotozoal properly at district level

Ticks were found on 54.9 % (211/384) of sampled The animals health worker should be trained how to
cattle.  There  is significant correlation between incidence diagnose and treat hemoprotozoal disease and how
of  babesiosis and tick infestation as indicated in the to control their vector. 
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