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Abstract: Babesiosis is caused by intraerythrocytic protozoan parasites of the genus Babesia that infect a wide
range of domestic and wild animals. The disease is tick transmitted and distributed worldwide. The major
economic impact of babesiosis is on the cattle industry and the two most important species in cattle, Babesia
bovis and B. bigemina. A total of 400 blood samples collected from cattle and examined by thin smear using
Giemsa stained; and Packed Cell Volume for determination of anemia. Out of the total blood samples examined,
the Giemsa stained blood smears revealed an overall prevalence rate of Bovine Babesiosis as 23% (92/400). From
the study areas the lowest prevalence was recorded in dairy farm of Jimma University (11.6%) while the highest
was recorded in Mantina (34.5%). Prevalence of the disease was recorded in both sexes, age and breeds with
in all cases insignificant difference were detected (P>0.05). However; association was made between the species
of B. bovis and B. bigemina; and presence tick in the study areas. Therefore, strong statistically significant
difference (P<0.05) was observed. In conclusion the results of this study have indicated that Bovine Babesiosis
was moderate in the study area. This result leads to appropriate tick control and strategic prophylactic treatment
in order to decrease the current challenges in the study areas.
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INTRODUCTION complicated by the occurrence of more than one tick-

Babesiosis is caused by genus Babesia and it is adequate emphasis has been given to livestock disease,
zoonotic tick-transmitted hemoparasites of the protozoan particularly, to Bovine babesiosis, despite of its
which are the second most common tick borne parasites devastating effect on cattle and other livestock’s [2].
of mammals after the trypanosomes [1]. It causes negative Although researchers have been conducted in many parts
effects on the health of the livestock including production of the Africa countries to determine prevalence of Bovine
and productivity [2]. It is the most important disease of Babesiosis, there was no efficient research work done in
tropical and subtropical regions between 40°N and 32°S. Ethiopia. Therefore, the objective of this study was: to
Both species (B. bovis and B. bigemina) are transmitted estimate the prevalence of bovine babesiosis and to
transovarially by Boophilus ticks, which are initiated by investigate the risk factors associated with the disease in
inoculation  of  sporozoite  form of parasites into the the study areas. 
blood stream during the taking of a blood meal [3]. The
economic impact of babesiosis can be expressed in terms MATERIALS AND METHODS
of mortality, loss of production and the cost of control
measures and, in some cases, restrictions placed on the Description of the Study Areas: The study was
movement of animals [4]. The most relevant pathogenicity conducted in Jimma zone, Southwestern part of Ethiopia.
aspect of these  hemoparasites  is  the  marked  anemia Jimma town is the capital of Jimma zone is located in
that leads to high percentage of mortality in non-immune Oromia Regional Administration and 355 km  Southwest
cattle herds [5]. As in the case of other areas of pest of Addis Ababa at a latitude of 7°41'N and longitude of
management, there are few reliable estimates of economic about 36°50'E and at an elevation ranging from 880 m to
losses resulting from babesiosis. The problem is further 3360  m  above  sea  level. The study area characterized by

borne disease in most areas [6]. In Ethiopia, now a day no
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a humid tropical climate which receives a mean annual were collected. A total sample of 400 was collected from
rainfall of about 1530 millimeters which comes from the selected Kebeles and Peasant Association (that is, 16
long and short rainy seasons. About 70% of the total additional blood samples were collected).
annual rainfall is received during rainy season, which lasts
from the end of May to early September. The annual mean Study Methodology: Blood sample was collected in
minimum and maximum temperature during the study heparin capillary tubes drawn directly from the marginal
period will be 14.4 and 26.7 degree Celsius respectively ear vein after clipping and cleaning with a spirit swab and
[7]. centrifuged with capillary hematocrit centrifuge [9].

Study Type done by the dark ground Buffy coat technique [10].
Study Animal and Study Design: This study was Positive samples were further processed for thin blood
performed during October, 2014 to April, 2015 at Jimma smear for confirmation of babesia species using their
town and surrounding, Jimma, Ethiopia. Information morphological characteristics [11] with Giemsa staining
concerning the age (determined by questioning the owner techniques [12]. Preparation of thin blood smears of all
and examining the dentition) and sex were recorded. The blood samples was prepared by adopting standard
animals were categorized in three groups that are greater methods that is the slide of the blood smears was stained
than eight year, between four and seven and less than or with the standard Giemsa’s staining method. The slides
equal to three years of age. To estimate the prevalence of were labeled in pencil and were kept in slide box to
bovine babesiosis and to investigate the risk factors examine later on in parasitological laboratory at the Jimma
associated with the disease in study areas, with University veterinary laboratory. Identification of babesia
consideration of their age, sex breed, locality and tick was examined under the microscope at 10X for the
present or absent. presence of the parasite and then to 40x magnification for

Sampling Method and Sample Size Determination
Sampling Method: A total of 400 Blood samples were Data Analysis: The row data and result obtained from
collected from animals of peasant association (Sato blood examination was recorded in the format and entered
Samaro, Frustale, IfaBula, BalballaKarra Doyo Bikila) and in to Microsoft excel spread sheet 2007. Prevalence of
town kebeles (Mantina, Jimma university agricultural and bovine babesiosis was determined as the proportion of
veterinary dairy farm (JUCAVM DF), Kochi and Agebi) by affected animals out of total animals examined. Possible
using simple random sampling methods. risk factors such as breed, sex, age and locality

Sample Size Determination: Sample size was calculated factors and bovine babesiosis was determined by using
according to the formula given by Thrusfield [8] using chi-square ( ) test and PCV% by using student-test of
95% level of confidence; expected prevalence (Pexp) of SPSS version 16.0 software. In all the analysis confidence
50% with desired absolute precision (d) of 5%. level was held at 95% and p <0.05 was set for the
Accordingly a total of 400 samples were taken from five significance.
PAs and four town kebeles proportionally. Of which,
animals from Ifabula (79), Baballa Kara (48), Frustale (38), RESULTS
Doyo bikila (29), Sato samara (36), Mantina (29), JUCAVM
(43), Kochi (37) and 26 from Agebi. A total of 400 blood samples were collected and

n= overall prevalence of 23 % (92/400) Babesia bovis and

where, the required sample size (n) =400, Pexp, is the the nine sites investigated in this study, 6 were Peasant
expected prevalence and d is the desired absolute Associations and the remaining 3 were town’s Kebeles.
precision. The highest (34.5%) was recorded  in  Mantina (PAs)

The total sample size was proportionally allocated while the  lowest   prevalence   (11.6%)   was   recorded  in
between two areas (town Kebeles and Peasant Jimma  university  dairy  farm  as  indicated in (Table 1)
Association found in Jimma and around). To avoid loss of but   there    was   no   statistical   significant  difference
sample units and increase precision, additional samples (  8.369, p=  0.478)  in the prevalence of babesiosis was

Packed cell volume (PCV) measurement of babesia was

morphological description by using light microscope [13].

considered during analysis. The association of these risk

2

examined and tested by using thin blood smear and an

Babesia bigemina were recorded in the study areas. From

2  = 



Advan. Biol. Res., 10 (1): 37-42, 2016

39

Table 1: Prevalence of bovine babesiosis in the basis of locality

Locality Total samples Positive samples Prevalence (%) P-value2

PA
Ifabula 79 20 25.3
Baballa karra 48 13 27
Frustale 38 9 23.7
Doyo bikila 29 6 20.7
Sato samara 36 12 33.3 8.569 0.478

Town Kebeles
Mantina 29 10 34.5
JUCAVM 43 5 11.6
Kochi 37 10 27
Agebi 26 7 27

Total 400 92 23

Table 2: Prevalence of bovine babesiosis in the basis of sex, age and Tick present/absent

Risk factor Total samples Positive samples Prevalence (%) P-value2

Sex
Female 250 61 24.4 0.793 0.373
Male 150 32 21.3

Age
>8 year 133 36 27
4-7 year 161 35 22.4
<=3 year 106 22 20.7 2.183 0.336

Breed
Local 346 84 24.5
Hybrid 45 3 8.6
Holstein F 9 1 16.6 4.69 0.096

Tick
Present 202 83 41
Absent 198 5 2.6 88.45 0.000

Table 3: Mean PCV of Infected and Non-Infected Animals

Condition No. examined Mean PCV (%) P-value2

Infected 92 20.45 16.01 0.000
Non infected 308 33.53

observed in each peasant association and town kebeles Breed Wise  Prevalence: The  prevalence  of babesiosis
of the study areas. Accordingly; Ifabula, Baballa karra, of local breeds 24.5% (84/346) was higher than that of
Frustale, Doyo bikila, Sato samara, Mantina, Kitofurdisa, Holstein Friesian breeds 16.6% (1/9) and hybrid animals
JUCAVM DF, Kochi, Agebi, with a prevalence of 25.3, 27, 8.6% (3/45) so that there was also no  significant
23.7, 20.7, 33.3, 34.5, 11.6, 27 and 27 respectively. difference detected among breeds ( 4.69, p= 0.096)

Sex and Age Wise Prevalence: Both sexes of animals with  ticks,  41%  (81/202) was  prevalence  of infection.
were compared and a prevalence rate of 24.4% (61/250) for On the other hand, 2.6%  (5/195)  prevalence  was
females and 21.3% (32/150) for males were found. In this recorded in the animals of free tick infestation.
study (Table 2). Highest infection rates was observed in Nevertheless,   a   significant   difference  was  observed
old cattle (27%) followed by adult (21.7%) and young  ( 88.45,    p= 0.000)  (Table 2). Two species of Babesia
(20.7%). The prevalence of babesiosis at the study areas were identified with the prevalence of 60.8% (56/92) and
were found to be statistically not significant difference 39 % (36/92) for B. bovis  and  B.   bigemina   respectively
between in both sex ( 0.793, p= 0.373) and age ( and significant difference   was      detected     (    =  38.4,2 = 2 =

2.183, p= 0.336) groups (Table 2). p= 0.000) (Table 4).

2 =

(Table  2).  Out of the total animal which  was  infested

2  =

2
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Table 4: Ratio of babesia species infection
Spp. of babesia No. of Positive Prevalence (%) P-value2

B. bovis 56
60.8

B. bigemina 36 39 38.4 0.000
Total 92 23

Mean PCV in Parasitemic and Aparasitemic Cattle: The rate of 60% by using giemsa staining test as diagnostic
proportion of babesia infection with species level tool which was almost similar result compared to current
indicated that 56(60.8%) cattle were found to be infected study. This difference might be due to the matter of higher
by b. Bovis, 36 (39%) cattle were found to be infected by sensitivity of serological tests used, which was better
B. bigemina as shown in Table 4. PCV of individual than the technique that used in this study.
animals was measured for the assessment of degree of The results showed that the infection rate in the two
anemia. A mean PCV of 20.45% and 33.53 % were found species of babesia differs. Accordingly, higher rate in B.
for infected animals and non infected animals respectively bovis (60.8%) compared to B. bigemina (39%) in the study
as indicated in Table-3. The difference was statistically areas was recorded, which were some higher than the
significant (P = 0.000). researchers conducted in the other part of the world. Like

DISCUSSION reported by Rahman et al. [21] on the prevalence of

The present study conducted on local, hybrid and to higher concentration of the B.bovis parasite in the
exotic breed of animal on prevalence bovine babesiosis in capillary and veins than the B. bigemina parasite which
both Peasant Associations and Kebeles of Jimma town evenly distributed in the whole blood vasculature.
revealed the presence of babesia species, which indicate Previous studies have also indicated that cattle infected
the presence of babesiosis. According to this study, the with B. bovis remain carriers for long periods, while those
overall prevalence of babesiosis in the study area was infected with B. bigemina remain carriers for only a few
relatively low (23%) and it was in agreement with various months [22].
Giemsa stained microscopic examination studies In the present study slightly higher infection rate was
conducted in different countries of the world. This finding recorded in female 24.4% as compared to male animals
was higher than the recent study that  conducted  16.9% 21.3%. Even though these proportional rates of
in  Teltele  district,  Borena  Zone  Ethiopia  [14];  16.4% in prevalence of babesia infection in female animal slightly
Western Iran [15]; and 7.69 % in Egypt [16] using higher than male animal, there was no statistically
microscopic examination of giemsa stained blood smear. significant difference observed, which indicated that both
This may be due to geographical difference and sexes were equally susceptible for the infection. This
distribution of tick vector in the study areas. Similar study finding was in agreement with the report of Kocan et al.
on prevalence of horse babesiosis in and around Jimma [23] who found higher prevalence of babesiosis in female
areas was conducted and at the time it was recorded 4.4% 11.2% compared to male cattle 6.96% on the natural
by Seid [17]. This difference may be due to the number of history of anaplasma marginale.
species of babesia studied in the areas by different In the present study highest prevalence of babesiosis
researchers. The previous finding was much lower than was noted among old age (27%) followed by adult (21.7%)
the current one; this difference might be due to animals and young age cattle (20.7%). There was no statistically
other than cattle have generally been considered of little significant difference observed. Even though these
epidemiological significance as reservoir hosts of Babesia proportional rates of prevalence of babesia infection
[18]. among age group of the animal indicated that age was not

In contrary to this study, some researchers also a factor to susceptible for the infection. This finding was
reported higher prevalence rate of babesiosis from higher than the finding of Ayaz et al. [24] in Pakistan who
different world countries. According to Tembue et al. [19] reported in old animals with 13.4% followed by adult
reported a prevalence rate of 78.8% for B.bovis and 76.0% animals, 11.7% while the lowest was found in young
for B. bigemina by using giemsa staining test as animals. However, according to Amorim et al. [25] that
diagnostic tool. Similarly[20] on sero-prevalence of bovine identified calves was more susceptible to Babesia species
babesiosis in Addis Ababa also reported a prevalence when compared to adult cows. The prevalence of the

17% B. bovis and 16% B. bigemina from Malaysia as

babesiosis. A slight higher rate of B. bovis might be due
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disease based on the presence of tick was statistically 2. Alekaw, S., 2000. Distribution of ticks and tick borne
significant (p<0.05) those cattle having tick has 41% while diseases at Metekel ranch, Ethiopia. J. Ethiop. Vet.
those does not have tick was 2.6%. This shows strong Assoc, 4: 40-60.
association between Babesia infection and tick vector. 3. Radostits,  O.M.,  C.C.  Gay,  K.W.  Hinchcliff  and
The presence of diseases caused by hemoparasites is P.D. Constable, 2008. Diseases associated with
broadly related to the presence and distribution of the protozoa.  10      Edn.     In:    Veterinary   Medicine:
vectors [2]. A Textbook of Diseases of cattle, horses, sheep, pigs

The mean PCV value between infected cattle and non and goats. Saunders Elsevier, pp: 1483-1540.
infected cattle are statistically significant (p<0.05). The 4. Norval,     R.I.,     J.C.     Barret,    B.D.   Perry   and
mean PCV value of infected cattle was 20.45% which A.W. Mukhebi, 1992. Economics, Epidemiology and
shows below normal value and this Suggesting that Ecology: A Multidisciplinary Approach to the
anemia is clinical sign of the infection due to the parasite Planning and Appraisal of Tick and Tick-Borne
invade in red blood cell cause hemolytic. This agrees with Disease  Control  in  Southern  Africa.  In:  B.  Fivaz,
the previous report of Mahmmod [26] and Sitotaw et al. T. Petney and I. Horak (Editors), Tick Vector Biology:
[27]. Anemia develops as a result of blood hemolysis and Medical and Veterinary Aspects. Springer Verlag
hemolysis occurs due to mechanical damage by Press, Berlin, pp: 35-54. 
trophozoite to RBC when multiplied by binary fission, 5. Barros, S.L., C.R. Madruga, F.R. Araujo, C.F. Menk,
phagocytosis of infected RBC by host immune system M.A.O. Almeida, E.P.S. Melo and R.H. Kessler, 2005.
and toxic substances secreted by the parasites [28]. Serology 81 Blackwell Publishing, London.

CONCLUSIONS of Anaplasmosis, Babesiosis and Cowdriosis.

The study results revealed that bovine babesiosis in Nairobi Kenya may13  to 15 .
study areas indicated that an overall 23% prevalence of 7. OPEDJZ (Office of Planning and Economic
the  disease.   In   this   study   B.bovis  (60.8%)  and B. Development for Jimma Zone), 2002. Statistical
Bigemina (39%) were identified. Higher prevalence of Abstract. Jimma, Oromia, Ethiopia.
babesiosis infection was observed in animals with 8. Thrusfield,     M.,    2005.   Veterinary   epidemiology.
infested with ticks and along with this low PCV value of 3  ed. Blackwell Science Ltd., Oxford, Great Britain,
the animals. From the total risk factors only the tick pp: 182-198.
present and absent, species and PCV found significant 9. Woo, P.T.K., 1970. Haematocrit centrifugation
and others are insignificant. Hence, the accurate technique   for   the   diagnosis   of   hemoparisite.
identification of the causative organisms of disease is Acta trop., 27: 384-386.
fundamental to the study of prevalence of babesiosis and 10. Murray, M. and A.R. Gray, 1984. Current situation in
epidemiology. Hence, DNA based characterization Animal Trypanosomosis in Africa. In H.P. Riemann,
methods of molecular tools should be widely implement to and M.J. Burridge, (Ed) Impact of Diseases on
detect and distinguish pathogens and have greatly Livestock Production in the Tropics. Elsevier Science
improved our understanding of epidemiology of the agent Publishing Co. Inc., New York, USA.
and enabling the light of reliable evidence to shine on this 11. Paris,   J.,   M.   Murray   and   F.   Mcodimba,   1982.
problematic and controversial subject area. A comparative evaluation of the parasitological
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