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Abstract

A cross sectional study was conducted from November, 2016 to April, 2017 to assess the prevalence of hemoparasite in small
ruminants in and around Sebeta Town, Oromia Regional State, Ethiopia. A total of 200 thin blood smears were done after blood
sample collected from marginal ear vein of small ruminants (goats and sheep) from Sebata Awas districts. In this study the
overall prevalence of hemoparasite was identified by examining thin blood smears under microscope at 100 x magnifications (oil
immersion). Accordingly, the overall prevalence of hemoparasite in small ruminants was found to be 24.5%, 18.5% theleria and
6% anaplama. Some risk factors such as age and body condition score was showed statistical significant associations at (p=0.003
and 0.001 respectively) with infection of hemoparasite. The results showed that out of the 200 small ruminants examined,
49(24.5%) of the animals were infected with blood parasites. Of these infected animals, 6(3%) were goats, while 43(21.5%) were
sheep. Sex wise prevalence showed that a slight higher prevalence was recorded in female (26.31%) than male (23.38%) but there
was no statistical significant association (P=0.640%). Age wise prevalence showed that the highest prevalence was among young
animals (40.38%) followed by adult (20.76%) and old (5.55%). Body condition of the animals showed highest prevalence
recorded in animals with medium body condition (37.5%) followed by poor (37.14%) and good body condition (13.76%). Two
species of hemoparasite were identified, from which theleria species recorded the highest prevalence rate of 18.5% in both sheep
and goats than anaplsma (6%).
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Introduction

Ethiopia is estimated to have the largest livestock
population in Africa and is ranked 10th in the world in
number of domestic livestock (Waret-Szkuta et al.,
2008). Livestock production plays a major role in the
development of Ethiopia’s agriculture and it is the
main stay of the vast majority of Ethiopian people.
Among this livestock population, small ruminant
constitute a major part (Kassaye and Kebede, 2010).
Ethiopian livestock population is estimated to be 53.9
million cattle, 25.50 million sheep, 24.06 million
goats, 6.21 million donkey, 2.08 million horse, 1.10
million camels, 0.39 million mules and 50.38  million

poultry (Central Statistics Authority (CSA, 2013).
Despite this large population, Ethiopia’s ruminant
productivity is lower than the African average (Anon,
2009).

Small ruminants are important source of income for
agricultural community and are one of Ethiopia’s
major sources of foreign currency through exportation
of live animals, meat and skin. They are also a “living
saving bank” and serve as financial reserve for a
period of economic distress and crop failure as well as
a primary source of cash income (Sheferaw et al.,
2010).
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Small ruminants are important contributors to food
production in Ethiopia, providing 35% of meat
consumption and 14% of milk consumption (Asfaw,
1997). Owing to their high fertility, short generation
interval and adaptation even in harsh environments,
sheep and goats are considered as investments and
insurance to provide income to purchase food during
seasons of crop failure and to meet seasonal purchases
such as improved seed, fertilizer and medicine for
rural households. However, due to several factors, the
contribution from sheep and goats resource to either
the national or the study area population income is
significantly small (Walker et al, 2003). This may be
due to improper management, diseases, nutritional
deficiencies, harsh environment and genetic factors.
Diseases of various etiological origins are among the
numerous factors responsible for poor production and
productivity (Abera et al., 2010; Bekele et al., 2011).
Parasitic diseases are a global problem and considered
as a major obstacle in the health and product
performance of livestock (Abera et al., 2010).

The presence of diseases caused by hemoparasites is
broadly related to the presence and distribution of their
vectors. These diseases cause negative effects on the
health of the livestock including production and
productivity. Arthropod transmitted hemoparasitic
diseases are economically important vector-borne
diseases of tropical and subtropical parts of the world
including Ethiopia. Small ruminants in Sub-Saharan
Africa may be infected with a wide variety of vector-
borne prokaryotic and eukaryotic hemoparasites. The
hemoparasites that inhibits the blood of small
ruminants include Anaplasma, Babesia, Ehrlichia,
Eperythrozoon, Theileria and Trypanosomes
(Urquhart et al., 2001). Of these, the most
economically important genera are the rickettsiae,
Anaplsma and Ehrlichia (Cowdria) and the
protozoans’ parasites Theileria, Babesia and
Trypanosomes (Bell-Sakyi et al., 2004).

These parasites cause negative effects on the health of
the livestock including production and productivity.
These parasites are common blood feeders that cause
anemia and reduced productivity and can lead to death
in heavily infected animals (Githigia et al., 2001).
Some haemoparasite species are only evident when the
host is undergoing a clinical response to infection,
while other members of the same genera may be seen
in blood smears from apparently healthy animals.
Infection with many of these hemoparasites species
results in a state of pre immunity, in which the host
becomes a long term often asymptomatic carrier
serving as a source of infection for the tick or insect

vector (Young et al., 1988). Although important
studies have been carried out with respect to
hemoparasite in small ruminants (sheep and goats),
particularly in relation to their epidemiology, however,
most of the studies are in cattle hence the need for
such studies in small ruminants. Therefore, the
objectives of this study were to determine the
prevalence of hemoparasites infections in small
ruminants and to assess the risk factors of
hemoparasites infections in small ruminants

Materials and Methods

Study Area

The study was conducted from November, 2016 to
April 2017 in and around Sebeta town. The study was
conducted in Sebata town of Finfinne surronding
Special Zone, Oromia National Regional State,
Ethiopia. It is situated at 25km south west of Addis
Ababa along Jimma road. Sebata town is located
within approximate geographical coordinates of
located at 8°55’ N latitude and 38°37’ E longitudes, at
an altitude of 2356 meter (7730 feet) above sea level.
With regard to relative location, it shares common
boundaries with Addis Ababa in North, North east and
east, Burayu town in the north, and rural villages of
Sebata A was district to the south and west (CSA,
2013).

Study Population

The study subjects were indigenous sheep and goats of
different ages and sexes which are reared under
extensive or intensive management system in and
around Sebeta town, were used for the study
considering their age, sex and body conditions

Study Design

A cross-sectional study was carried out from
November, 2016 to April, 2017 to estimate the
prevalence of hemoparasites in small ruminants and its
risk factors of hemoparasite infection in small
ruminants in and around Sebeta Town, Finfinne
Surronding Special Zone, Oromia National Regional
State, Ethiopia. It was carried out by collecting blood
samples from marginal ear vein from randomly
selected sheep and goats.
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Sample Size and Sampling Methods

The sample size for this study was determined by
using Thrusfield formula (2005) with 95% confidence
interval and 5% absolute precision.

Where: n= required sample size; Pexp=Expected
prevalence; d=Desired absolute precision.

As previous studies shows, in this area the prevalence
of hemoprasite in small ruminants was 4.35% (Setotaw
et al., 2014). Depending on this prevalence, the
sample size of this study were 63. But to increase the
precise of the study, the sample of this study were 200.
Systematic random sampling technique was employed
to determine the prevalence of hemoparasite in small
ruminants. A random sampling method was used to
select the representative sample of the subject in this
study. Accordingly, parameters like species, age, sex
and body conditions were recorded to calculate the
sample size.

Age, sex and body condition score determination

During sampling periods, sexes, ages and body
condition score of each animal were recorded
accordingly. Sex differentiation was made based on
the appearance of external genitalia that is presence or
absence of tests and udder. While, ages of the sampled
sheep were considered in three age categories, young
(0-1 year) and adult (2-3 year) and old (greater than 3
year) using owner’s information and was supported by
dentition as described by Hassan and Nwannenna,
2009).

Body condition scores were determined according to
procedures documented by Thompson and Meyer,
1994), sampled animals as poor, medium, and good
classes. A poor body condition score was given for
sheep and   goats which were extremely thin, having
prominent spinous and transverse processes into which
a finger could be easily pushed, and had less depth of
loin muscle. A good body condition score was given
for sheep when the spinous and transverse processes
were smoothing, rounded, and well covered and with
full loin muscle (Otoikhian et al., 2008; CFSPH, 2011;
Shirzeyli et al., 2013).

Sample Collection Method

Blood sample collection was done after proper
restraining of the animal according to Urquhart et al
(1996). For the blood collection, marginal ear vein
was prepared for disinfection with the help of methyl
alcohol (5%) and the hair around the intended area
was shaved and blood samples were collected directly
by puncturing of marginal ear vein of each small
ruminant with a blood lancet.

Blood Smear Preparation, Staining Procedure and
Microscopic Examination

After marginal ear vein was punctured and blood
oozed, it was taken directly by microscopic slide and
thin blood smear was made on the other clean
microscopic slide and fixed by methanol after dried in
the air for 3-5 minutes and transported to the National
Animal Health Diagnostic and Investigation Center
(NAHDIC) parasitological laboratory as soon as
possible. All samples will be clearly labeled with the
species, sex, age and body condition score of sheep
and goats. After transported to NAHDIC
parasitological laboratory, the fixed blood smears were
stained with working solution of Giemsa for 30-45
minutes and  washed with tap water to remove extra
stain and was air dried and then the smears were
examined for presence of parasites under microscope
at x100 magnification (oil immersion) (Cheesbrough,
1999).

Data Analysis

The entire collected row data were entered into
Microsoft Excel spread sheet and coded. Statistical
analyses were performed using SPSS version 20
computer software. Percentage was used to calculate
prevalence. Additionally chi-square was used to
calculate degree of association between risk factors
and prevalence of hemoparasites and species of
parasite identification is mall ruminants. In the
analysis, a difference was taken as significant at a p-
value less than 0.05 and the confidence level was held
at 95%.

Results

Out of 200 blood samples (thin smear) collected and
examined 175 (87.5%) from ovine and 25 (12.5%)
from caprine, 49 (24.5%) of them were infected by
hemoparasites. From infected animals 37 (18.5%)
were infected by theleria species and 12 (6%) were
infected by anaplsma species (Table 1).
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Table 1: Overall prevalence of haemoparasites in small ruminants

Hemoparasites identified Number of infected animals
(N=200)

Prevalence (%)

Theleria species 37 18.5%
Anaplasma species 12 6%
Total 49 24.5%

The hemoparasitic infection rate was higher in ovine
43 (24.57%) compared to infection rates in caprine 6
(24%). More ever, hemoparasite infection were found
to be higher in male 29 (23.38%) compared to
infection in female 20 (26.31%) of examined small
ruminants. This study classified the body conditions
scores into poor, medium and good body conditions

and examine, hemoparasite infections were  higher in
medium 21(37.5%) when compared to small
ruminants of poor 13 (37.14%) and good 15 (13.76%)
body conditions. Considering the age of examined
small ruminants, infection by hemoparasites were
higher in young 21 (40.38%) when compared to adult
27(20.76%) and old 1 (5.55%) (Table 2).

Table 2: The prevalence of haemoparasites in small ruminants according to the examined animal species, age groups,
sexes and body condition scoring.

Risk factors
Parameters

No. of
examined

No. of
infected

Prevalence
(%) X2  (p-value)

Species Ovine 175 43 24.57% 0.004 (0.95)
Caprine 25 6 24%

Sex Male 124 29 23.38% 0.218 (0.640)
Female 76 20 26.31%

Age Young 52 21 40.38%
11.564(0.003)Adult 130 27 20.76%

Old 18 1 5.55%
Body
conditions
score

Poor 35 13 37.14% 14.936  (0.001)

Medium 56 21 37.5%

Good 109 15 13.76%

Out of 175 examined ovine, 43 of them were infected
by hemoparasites 35 (20%) theleria and 8 (4.57%)
anaplasma and 25 caprine examined, 6 of them were
infected with hemoparasites, 2 (8%) theleria and 4
(16%) anaplsma. From 124 male small ruminants
examined 29 of them were positive 25 (20.16%)
theleria and 4 (3.22%) anaplasma and from 76 female
small ruminants examined, 20 of them were infected
by hemoparasites 12 (15.78%) theleria and 8 (10.52%)
anaplasma. In this study prevalence of hemoparasite
infection in young sheep and goats was 40.38% which

was higher than that of adult sheep and goats
(20.76%). Out of 35 small ruminants with poor body
condition examined, 13 of them were infected by
hemoparasites, 8 (22.85%) theleria and 5 (14.28%)
anaplsma and from 56 small ruminants with medium
body condition examined, 21 of them were infected by
hemoparasite, 15 (26.78%) theleria and 6 (10.71%)
anaplasma and from 109 small ruminants with good
body condition examined for hemoparasites, 15 of
them were infected by hemoprasites, 14 ( 12.8%)
theleria and 1 (0.917%) anaplasma (Table 3).
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Table 3: Overall prevalence of identified haemoparasites in small ruminants according to the examined animal
species, age groups, sexes and body condition scoring

Risk factors
Parameters

No of animal
examined

Species of parasite identified

Theleria Anaplasma X2  (p-value)

Species Ovine 175 35(20%) 8 (4.57%) 6.466 (.039)

Caprine 25 2(8%) 4(16%)
Sex Male 124 25(20.16%) 4(3.22%) 4.726 (.094)

Female 76 12(15.78%) 8(10.52%)
Age Young 52 16(30.76%) 5(9.61%) 11.672 (.020)

Adult 130 20(15.38%) 7(5.38%)

old 18 1(5.55%) 0
Body
condition
score

poor 35 8 (22.85%) 5 (14.28%) 18.753 (.001)

medium 56 15 (26.78%) 6(10.71%))

Good 109 14 (12.8%) 1(0.917%)

Discussion

In this study, the overall prevalence rate of
hemoparasites in small ruminants was found to be
24.3%. These results were disagree with 34% in the
Bauchi central abattoir located along Gombe
Adamawa road in Northern Nigeria (Adamu et al.,
2011), 40% (Olorunfemi et al., 2015), 34% in Central
Anatolia (Turkey) (Abdullah et al., 2010), 43.39%
(Anyanwu et al., 2016) in Karu Local Government
Area of Nasarawa State, Nigeria, 3.03% reported by
Ademola and Onyiche (2013), 57.6% reported by
Ukwueze and Kalu (2015).

In the present study the prevalence of hemoparasite in
small ruminants was higher in sheep (24.57%) than
goats (24%). There was no statistical Significant
difference (p= 0.95%) among examined species of
small ruminants. This result disagree with the earlier
report by of Anyanwu et al. (2016) in Karu Local
Government Area of Nasarawa State, Nigeria) 18.46%
in sheep and18.4% Balami Sheep from Maiduguri,
Northeastern Nigeria (Amina et al., 2017) and agree
with 24.85% in goats. This might be due to as it is
naturally believed that goats are better equipped
physiologically, to fight and ward off infections and
vectors and sampling size.

The present study revealed that, the prevalence of
hemoparasitic infection was lower in  male (23.38%)
than in female (26.31%) small ruminants, even if there
was no statistical Significant difference (p= 0.640%)
among sex of examined animals. This result agree to
previous findings (Abenga et al., 2008; Ademola and

Onyiche, 2013; Ukwueze and Kalu, 2015) who noted
a higher prevalence in female small ruminants than
males. Females are generally believed to be more
prone to haemoparasitaemia due to their extended
breeding for economic reasons (calving and milk
production) as well as the stress of breeding, milking
and cyclical hormonal changes associated with
gestation, parturition and calving processes (Ademola
and Onyiche, 2013; Ukwueze and Kalu, 2015).

In present study the prevalence hemoparasite in small
ruminants was higher in young (40.38%) than adult
animals (20.76%), which was disagree with the earlier
report of Amina et al. (2017) in Balami Sheep from
Maiduguri, Northeastern Nigeria, in adult (14%) and
disagree in young (4.4%) with earlier report by
Sitotaw et al. (2014). There was statistical Significant
difference (p= 0.003%) among age of examined small
ruminants. The reason for the differences in the
reported Prevalence rates might be due to difference in
climatic or geographical variation of study area, period
of sample collections, sample size and breed variation
of small ruminants.

In this study the prevalence of hemoparasite infection
was higher in animal with medium body condition
score (37.5%) than animal with poor (37.14%) and
good (13.76%) body condition score with statistical
Significant difference (p= 0.001%) among examined
small ruminants according to their body conditions
score. This result disagrees with the earlier report of
Amina et al. (2017) 16.4% and 2% in animal with
poor and good body condition respectively. This might
due to sampling method and sample size.
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In present study the prevalence of theleria infection
was higher (18.5%) in examined animals than
anaplasma species (6%). This result disagree with
report of Olorunfemi et al. (2015), in Gwagwalada
Metropolis, Abuja, North Central Nigeria which found
the prevalence of anaplasma was higher than that of
theleiria.

In this study the infection of small ruminants by
theleria species was higher in sheep (20%) than goats
(4.57%), with statistical Significant difference (p=
0.039%) among species of examined small ruminants
in relation to identified blood parasites. This  result
was different from a study carried out in Turkey where
34.6% of the sheep and 10% of the goats surveyed
were positive for theileria species by reverse line blot
(RLB) (Aydin et al., 2013) and disagree with earlier
report of Naz et al. (2012) 13,9% in sheep and agree
with  report of Naz et al. (2012) 8.2% in Goats in
Lahore-Pakistan this might be due to the number of
sampled animals difference, genetic variation among
animals, breeds in resistance and different in  study
area.

The prevalence of theleria species between sheep and
goats was more in sheep compared with goat that
might be due to the nature of skin. The sheep were
found to be more susceptible to theleria ovis than
goats. The higher prevalence rate of this parasite in
sheep may be attributed to the nature of skin. The goat
has thin skin that seems to be more resistant for the
tick compared to sheep. The ticks may easily get
entangled in wool of sheep and subsequently may
cause infestation (Durrani et al., 2012).

In present study the prevalence of theleria (20.16%)
was more than that of anaplsma (3.22%) in male
animals and theleria (15.78%) which was higher than
that of anaplsma (10.52%) in female animals. There
was no statistical Significant difference (p= 0.094%)
among sex of examined small ruminants in relation to
identified blood parasites. This result disagree with
report Olorunfemi et al. (2015), in Gwagwalada
Metropolis, Abuja, North Central Nigeria which found
the prevalence of anaplsama (8.9%) was more than
that of theleria (7%) in male and the prevalence of
anaplsama (11.8%) and theleria (11.82%) in female
and revealed female animals were more infected by
hemoparasites.

Out of 52 examined young small ruminants 21 of them
were infected by hemoparasites 16 (30.76%) theleria
and 5 (9.61%) anaplasma and from 130 adult small
ruminants examined, 27 of them were infected by

hemoparasites 20 (15.38%) theleria and 7(5.38%)
anaplasma and from 18 old small ruminants
examined, one of them was infected by hemoparasite
1(5.55%) theleria. There was statistical Significant
difference (p= 0.020%) among ages of examined small
ruminants in relation to identified blood parasites. The
prevalence of hemoparasite infection in young sheep
and goats (40.38%) was higher than that of adult sheep
and goats (20.76%) which disagree with the report of
Olorunfemi et al. (2015)

The body condition of infected animals were statically
significant (p= 0.001%) as compared to non-infected
animals. This study revealed that, small ruminants
with poor body condition was highly affected by
hemoparasite, theleria (22.28%) and anaplsma
(14.85%) than animal with medium, theleria (26.78%)
and anaplsma (10.71%) and good, theleria (12.8%)
and anaplsama (0.917%) body condition score.
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