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Background. Eimeriosis, which is caused by several Eimeria species, is a protozoan disease afecting the cattle worldwide. Te
current investigation was aimed at ascertaining the prevalence of bovine eimeriosis, evaluation of the involved risk variables, and
identifcation of the several Eimeria species that were prevalent in the Kacha Bira district of central Ethiopia. Methods. A cross-
sectional coprological assessment of Bovine coccidiosis and its associated risk factors through a simple random sampling
technique was conducted from January 2021 to December 2022. Results. Te cumulative prevalence of coccidia was 17.83% (82/
460) in the current investigation, with Eimeria bovis, Eimeria zuernii, and mixed infections having a respective prevalence of
7.83%, 3.25%, and 6.74%. From the anticipated risk factors, cattle age and months of the year have revealed a statistically
signifcant (p< 0.05) association with the prevalence of eimeriosis in the cattle under investigation. However, there were no
statistically signifcant (p> 0.05) relationships between the coccidia infection and the sex and breed of cattle and the season.
Conclusion. During the study, a high prevalence rate of bovine eimeriosis was recorded. Tus, a further detailed study involving
molecular techniques to identify prevailing Eimeria species is paramount to develop and put into efect evidence-based control
strategies to tackle the prevalence and subsequent efect of eimeriosis.

1. Introduction

Particularly in Ethiopia, gastrointestinal parasites are
thought to be the most prevalent diseases in cattle leading to
animal loss and/or decreased productivity through mor-
tality, morbidity, decreased growth rate, weight loss in calves
which are still growing, late maturity of slaughter stock,
decreased milk and meat production, and reduced animal
working capacity [1–3].

Bovine eimeriosis is brought on by the widely distributed
Eimeria species worldwide including E. bovis, E. zuernii, and
E. auburnensis [4, 5] and is one of the most prevalent
protozoan diseases in cattle managed in intensive farming
systems [6, 7]. E. zuernii and E. bovis, on the other hand, are
thought to be particularly dangerous and economically
important in cattle, which result in fnancial loss through
impaired performance, mortality, and the need for

anticoccidial treatment. Reports show that the economic loss
owing to bovine eimeriosis is USD 400 million across the
world [8], USD 23.78 million from México, USD 62 million
from the United States, and USD 3.8 million from Canada
per annum [9].

Te likelihood of cattle being infected by eimeriosis is
determined by both animal-related factors such as the age of
cattle, the dose of oocyst consumed, and the factors related
to animal husbandry such as the management system and
the presence of the oocyst in the area [10, 11]. It afects cattle
of all ages [12, 13], but it is most common and serious in
calves between the ages of three to six months [14, 15].
Relatively higher susceptibility of calf animals to eimeriosis
than adults [16–18] is due to their underdeveloped immune
systems which are not well-built or matured in order to
respond sufciently [19, 20].Te risk of infection and disease
can also be increased by stressors such as weaning, dietary
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changes, harsh environments, inadequate nutrition, poor
sanitation, and overcrowding [21]. Te infection propagates
in the herd and due to that the infected individuals con-
tinuously shed unsporulated oocysts along with their feces,
resulting in contamination of the environment, which is the
source for the subsequent infections. Once oocysts sporulate,
they become infective and are protected from the envi-
ronment by double cyst walls [22, 23]. Oocysts sporulate
within 2–4 days in a temperature of around 27°C, with 10%
of the normal amount of oxygen and 16% humidity but the
time taken may vary according to temperature, moisture,
and season [24–27].Tese sporulated oocysts get in the cattle
body as they ingest contaminated feed and water as well as
when they groom themselves or others with oocysts on their
hair coat [28].

Bovine coccidiosis is typically identifed as a herd health
issue rather than an issue of individual animals [29]. It is
associated with widespread ailment in animals leading to
signifcant economic losses through the cost of treatment,
production reduction, low weight gain, and related means
[30]. Compared to clinical form, subclinical eimeriosis
which accounts for over 95% of all losses associated with
eimeriosis is more important as it afects the animal without
overt clinical signs hindering earlier disease identifcation
and management and facilitating disease spread as the an-
imal continuously sheds oocysts [31]. Reduced appetite,
tiredness, weight loss, poor feed conversion, unthriftiness,
diarrhea, anemia, dysentery, and anemia are all clinical signs
of clinical bovine eimeriosis [16, 19].

Studies conducted in diferent parts of Ethiopia dem-
onstrated that eimeriosis is highly prevalent with frequency
ranging from 19.01% to 72.4% [15, 32]. It is important to
keep in mind that Ethiopia is endowed with a huge pop-
ulation of livestock including 59.5 million cattle which put
the country frst in Africa and sixth in the world [33] but
the productivity is retarded by diferent factors such as an
infectious disease like coccidiosis [15]. Tere are numerous
reports on bovine coccidiosis from diferent parts of
Ethiopia [34], from Dire Dawa, eastern Ethiopia [15], from
Bahir Dar, North West Ethiopia [35], from Asela town,
Southeast Ethiopia [36], from Mekelle, northern Ethiopia
[36], from Jimma town, Ethiopia [37], from Holeta, West
Shewa Zone, Oromia [38], from Kombolcha district of
South Wollo [39], and others. However, the status of bo-
vine eimeriosis in this study area was not documented on
the scientifc web, and thus the current investigation
intended to determine the prevalence of bovine eimeriosis,
assess the contributing risk factors, and identify the pre-
vailing Eimeria species in the Kacha Bira district of central
Ethiopia.

2. Materials and Methods

2.1. Study Area. Te current investigation was conducted in
the Kacha Bira district, Kembata Tembaro Zone, central
Ethiopia. With Durame as its capital, the Kembata Tembaro
zone is one of the central Ethiopian zones. Te specifc study
site, the Kacha Bira district is situated at a latitude of
7°10′–7°34′N, and the longitude of 37°58′–37°86′E 37°58′ to

37°86′E is where the district’s altitude falls. Te district’s
elevation ranges from 1650 to 2450meters above the sea
level. Te district, with the exception of a few steep places,
has topographically suitable terrain for agriculture. Te
major rainy season is from June to September, and there are
variations in the yearly rainfall between 900 and 1500mm.
Te average annual temperature is between 14 and 26°C [40].
Tere are six urban and twenty rural kebeles (peasant as-
sociations) in the woreda (district). Te district has 133,303
people living in it as of 2010. Tere are 18,605 households in
total, of which 15,238 are male and 3,367 of which are fe-
male. A total of 36,790 hectares of land are available, of
which 21,875 hectares are suitable for agriculture.Te region
frequently uses semi-intensive management approaches for
small-scale dairy farming. Local breeds were also grown in
addition to exotic livestock, primarily Holstein Friesian
[33, 40].

2.2. Study Animals. A total of 460 male and female cattle of
various breeds and age groups randomly selected from
various peasant associations in the districts were included in
the investigation. Te study cattle were divided into three
groups: calves which are <1 year old, calves which are 1 to
3 years old, and adults and olds which are >3 years old
according to Kemal and Terefe [41]. All cattle subjected to
the investigation were kept under an extensive managed
system mainly based on a free communal grazing system.
While sampling, only a single animal was sampled from each
herd selected randomly.

2.3. Study Design. A cross-sectional study was conducted
from January 2021 to December 2022 to assess the associated
risk factors, determine the prevalence of bovine eimeriosis,
and identify the existing Eimeria species in Kacha Bira
district of central Ethiopia.

2.4. Sampling Method and Sample Size Determination.
Te study animals were selected from diferent peasant
associations (kebeles) through a simple random sampling
technique, and the total number of sampled cattle was de-
termined using the Trusfeld [42] formula as

N �
(1.96)

2 ∗ Pexp(1 − Pexp)􏽨 􏽩

d
2 , (1)

where N is the required sample size, Pexp is the expected
prevalence (50%), and d is the desired absolute precision
(0.05). Execution through the abovementioned formula
gives the sample size of 384 cattle, but the number of the
cattle sampled was raised to 460 in search of increasing
precision of data used in the current study.

2.5. Study Method

2.5.1. Coprological Examination. Tirty grams of faecal
samples from each animal were collected directly by
reaching the rectum or sometimes from freshly passed feces
using a sterile disposable plastic glove (UltraPoly (MG950),
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Medgluv, USA). Te samples were kept in a clean plastic
container (BS EN 14254, UK) and labeled appropriately with
the sampling date, identifcation number, age, sex, breed,
owners’ name, address, and season of sampling. Ten, the
sample was transported in a cool icebox (CLR-5, Inftek, co.
ltd, China) to the Wolaita Sodo University Veterinary
Parasitology Laboratory on the day of collection and pre-
served at refrigeration temperature of +4°C until processing
within 48 hours of arrival. Te presence of oocysts in faecal
samples was examined with a fotation method using
a saturated sodium chloride solution [43].

During the coprological examination, three grams of
feces from each sample were mixed with 42ml of fotation
fuid. Tis mixture was thoroughly crushed using a pestle
and mortar. Ten, the suspension was poured through a tea
strainer to remove any large particles. Te fltered sus-
pension was then transferred into a test tube and placed in
a rack. Te suspension was left undisturbed, allowing
a convex meniscus to form at the top of the test tube. A
cover slip was carefully placed on top of the tube and left to
stand for 15minutes. After that, the coverslip was removed,
ensuring that any fuid adhered to it is retained. Te cover
slip was promptly placed on a microscopic slide and ex-
amined under 40x magnifcation to identify Eimeria oo-
cysts [44]. Te Eimeria species were identifed based on the
morphology of oocysts and sporocysts (shape, color, form
index, micropyle and its cap, presence or absence of re-
sidual, and polar granule) and time of sporulation [43–45],
with the morphological characterization of a minimum of
10 oocysts for each species [6]. Both species of Eimeriawere
identifed by using the following morphological keys
unique for each species. Eimeria bovis oocysts were rela-
tively larger than that of E. zuernii, measuring approxi-
mately 30 to 50 μ in length and were ovoid-shaped with
fattened ends, and their wall was smooth, thin, and col-
orless, and under a microscope, the oocysts appeared
transparent. Internally, E. bovis sporocysts were relatively
large, measuring approximately 23 to 28micrometers in
length, ovoid-shaped; similar to the oocysts, each oocyst
contained four sporocysts, each with a single sporozoite,
and sporozoites were elongated and slightly curved. In
contrast, externally E. zuernii oocysts were relatively
smaller compared to E. bovis, measuring on an average 23
to 30micrometers in length, and oocysts were ovoid-
shaped but tended to appear more rounded than
E. bovis. Internally, sporocysts were smaller than E. bovis,
measuring approximately from 15 to 17micrometers in
length, and elongated and slightly curved (Figure 1)
[46–49].

2.6. Data Management and Statistical Analysis. Te data
collected on Eimeria species of cattle and its associated risk
factors were entered into theMicrosoft Excel worksheet 2016
and analyzed using STATA version 14.Te prevalence of the
Eimeria was explained by descriptive statistics such as
percentages, and the associations between explanatory
variables (risk factors) and status variables (outcome vari-
ables) were performed by the chi-square test.Te association

of individual risk factors with an outcome variable was
screened by univariate logistic regression. A statistically
signifcant association was considered at a p value of less
than 0.05.

3. Results

Under microscopic examination of the faecal sample, the
oocyst of Eimeria bovis which was an ovoid measuring
approximately 30–50 μ in length with fattened ends, con-
taining ovoid sporocysts of around 23–28micrometers in
length, where each oocyst contains four sporocysts, each
with a single sporozoite, was observed (Figure 1(a)).
E. zuernii oocysts which were relatively smaller than E. bovis,
an average of 23–30micrometers in length, rounded than
E. bovis, and containing sporocysts of approximately
15–17micrometers in length, were observed (Figure 1(b)).

3.1. Overall Prevalence of Eimeriosis in Cattle and Its Asso-
ciated Risk Factors. Te current investigation revealed that
the overall prevalence of eimeriosis in cattle of the study site
was 17.83% (82/460), consisting of E. bovis (7.83%),
E. zuernii (3.25%), and mixed infection (6.74%), respectively
(Table 1).

Based on the age group, eimeriosis in calves was
recorded as the highest among the others, calves (1–3 yrs)
(31.11%), followed by adults and old (20.49%) and calves
(<1 yr) (10.53%) of the cattle. Tere was a statistically sig-
nifcant association between Eimeria infection and the age of
the cattle (p � 0.003). Eimeriosis was slightly higher in fe-
male cattle (18.33%) than in males (16.78%) (Table 2).

Regarding to the cattle breed, eimeriosis was more
prevalent in Zebu breed (18.41%) than in those of cross-
breed (Holstein Friesian× indigenous Zebu) cattle (9.68%).
With regard to the season of the year when the study was
undertaken, a higher infection rate of eimeriosis was
recorded in the dry season (19.5%) than in the wet season
(16.54%). Nevertheless, the diference between eimeriosis
and sex, breed, or season was not statistically signifcant
(p> 0.05) (Table 2). Te odds of calves contracting eimer-
iosis were 1.8 times higher (CI: 0.59–5.46) than those of
adults (CI: 0.13–0.94) while keeping old cattle constant.
However, the odds of indigenous breeds of cattle sufering
from eimeriosis were 8.97 times higher (CI: 0.35–227.40),
while keeping crossbreed cattle constant. Te odds of
eimeriosis during the wet season were 0.69 times higher (CI:
0.12–4.07), while infection during the dry season was kept
constant (Table 2).

3.2. FrequencyofEimeria Infection inRelation to theMonthsof
the Year. Regarding the prevalence of Eimeria infection in
cattle in the months of the year during which the in-
vestigation was conducted, the highest infection rate was
observed in February (30%), followed by November (26%),
December (20%), July (18.2%), October (18%), and Sep-
tember (14%), whereas it was lowest in August (7.27%). Te
diference among the months of the year was statistically
signifcant (x2 �16.07, p � 0.041) (Table 3).
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4. Discussion

Bovine coccidiosis is a well-known economically signifcant
serious gastrointestinal parasite that damages the intestines
of infected cattle [29, 50]. In the present investigation,
17.83% overall prevalence of eimeriosis was documented
which was somewhat comparable with the previous reports
of authors mentioned in references [34, 51–53] and [54],
who reported 18.5% in Sekela district, 21.1% in and around
Gondar area, 22.7% in Dire Dawa, 24.4% in Haramaya, and

22.9% Wolaita Sodo town, respectively. Conversely, it was
lower than the previous reports of [55–59] and [60] who
reported an eimeriosis prevalence of 39.7% in Veracruz,
México; 32.17% in Punjab, India; 57.2% in Ravi River region,
Lahore, Pakistan; 62.5% in Asella Oromia state, Ethiopia;
31.9% in Kombolcha Oromia state, Ethiopia; and 68.1% from
Debre Zeit and Addis Ababa, respectively. Tis disparity in
the prevalence of bovine eimeriosis in diferent regions is
likely due to diferences in agroecology, study season, and
husbandry practices [15, 51].

(a) (b)

Figure 1: Microscopic fgures of oocysts of E. bovis (a) and E. zuernii (b).

Table 1: Overall prevalence of bovine eimeriosis.

Species of Eimeria No.
of cattle examined

No.
of positive cattle Frequency (%)

E. zuernii 460 36 3.25
E. bovis 460 15 7.83
Mixed 460 31 6.74
Total 82 17.83

Table 2: Univariate logistic regression of eimeriosis in cattle with associated risk factors.

Risk factors No. of
cattle examined

No. of
positive cattle Frequency (%) OR 95% CI p value

Age 0.003
Calves (<1 year) 45 14 31.1 1.8 0.59–5.46
Calves (1–3 years) 171 18 10.53 0.35 0.13–0.94
Adults and olds (>3 years) 244 50 20.49 1 1

Sex 0.629
Male 149 25 16.78 0.82 0.35–1.95
Female 311 57 18.33 1 1

Breed 0.220
Local 429 79 18.41 8.97 0.35–227.40
Crossbreed 31 3 9.68 1 1

Season 0.411
Dry 200 39 19.5 1 1
Wet 260 43 16.54 0.69 0.12–4.07

Overall prevalence 17.83
OR, odds ratio; CI, confdence interval.
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In the present study, two pathogenic species of Eimeria
such as E. bovis and E. zuernii were identifed with their
respective prevalence rate of 7.83% and 3.25% and with
coinfection infection in both species (6.74%). Tis fnding
corroborates the previous reports of [5, 17, 58] and [61], who
documented a high prevalence of E. bovis and E. zuernii in
their study. In addition, other scholars [62, 63] also reported
that E. zuernii and E. bovis were the most dominant species
of Eimeria in cattle, but the infection owing to them was not
clinical. Tis high prevalence of subclinical infections in
infected cattle poses a detrimental impact on animal pro-
ductivity culminating in fnancial losses attributed to poor
feed conversion rate, retarded weight gain, body condition
loss, unthriftiness, and increased vulnerability to other
diseases [43, 51]. Furthermore, environmental contamina-
tion by incessant oocysts shed by subclinically infected cattle
poses severe eimeriosis risk in highly vulnerable new cattle in
these areas [64]. On the contrary, another authors [5, 12, 65]
documented that E. zuernii and E. bovis were the most
pathogenic and mainly associated with clinical coccidiosis in
cattle. On the other hand, the authors in reference [59]
reported that Eimeria canadensis was the most prevalent
species of coccidia in Veracruz, México.

Based on the age of the cattle, the prevalence of
eimeriosis was highest in calves (31.1%) followed by adults
(20.4%) and old (10.53), age groups. Tis observation was
consistent with the previous reports of [16, 51]. Te odds of
calves contracting eimeriosis and thus shedding Eimeria
oocysts were 1.8 times (OR� 1.8; CI� 0.59–5.46) higher
than those of calves cattle (OR� 0.35; CI� 0.13–0.94) while
adult and old held constant. Tis was unswerving with the
fndings of [6, 17, 66]. Te diference in the prevalence of
eimeriosis among the diferent age groups of the cattle was
statistically signifcant (p< 0.05); thus, age was an infuential
factor for the prevalence of bovine eimeriosis as reported by
the authors in [15, 51, 58]. Tese may be accredited probably
to the immaturity of the immune system of the calves
compared to calves and adult animals [67, 68]. In addition,
the authors in [12, 69] also pointed out that a higher in-
cidence of eimeriosis in calves was associated with their poor
immune system, which might lead them to higher suscep-
tibility to Eimeria infection. In contrast, older cattle might
produce antibodies during earlier challenges by the parasite
making them more resistant to subsequent infections.

Concerning the seasons of the year, a higher prevalence
of Eimeria infection was documented during the dry season
(19.5%) than in the wet season (16.54%) in the current in-
vestigation. However, the diference was not statistically
signifcant (p> 0.05) for the occurrence of Eimeria infection.
Tis is most likely owing to the high parasite oocyst shading
habit of cows during wet seasons, which is favorable for the
oocyst survival and sporulation results in higher infection in
subsequent dry seasons [13]. In relation to the sex of the
cattle under investigation, the infection rate was almost
related in both sexes, with 16.78% in males and 18.41% in
females. Regarding the breed of cattle, a higher (18.41%)
infection rate was recorded in local breeds than in cross
breeds (9.68%). However, the diference was statistically
insignifcant (p> 0.05). In contrast, another authors re-
ported that there was a statistically signifcant diference
between both sexes, statistically signifcant higher prevalence
in females [12] and statistically signifcant higher prevalence
in males [15].

In relation to the breed of the cattle under study, a higher
prevalence (18.41%) of coccidiosis was recorded in local
breeds than in crossbreeds (9.68%), however the diference
was statistically insignifcant (p> 0.05). Tis lower preva-
lence rate in cross breeds may be attributed to the owner’s
husbandry habit in which people in the region study was
conducted commonly manage cross breeds cows in a rela-
tively hygienic and good husbandry. Furthermore, authors
in [70, 71] stated that breed has a signifcant efect on the
prevalence of coccidiosis. In relation to the months of the
year during which the investigation was conducted, the
highest infection rate of Eimeria was observed in February
(30%), whereas it was lowest in August (7.27%). Te
prevalence of the disease has revealed statistically signifcant
(p< 0.05) diferences among the months of the year. As
discussed earlier in this manuscript, a higher rain is fa-
vorable for the survival of Eimeria oocyst as the oocyst does
not survive in dry climates [72–74].

5. Conclusion

Te present study shows that the prevalence of eimeriosis
was recorded high causing health problems for cattle in the
Kacha Bira district. Among the probable risk factors, the age
of cattle has shown a statistically signifcant diference with

Table 3: Prevalence of eimeriosis in cattle in months of the year.

Months No. of
cattle examined

No. of
cattle infected Prevalence (%) Chi-square (X2) p value

January 50 9 18

16.07 0.041

February 50 15 30
March 50 5 10
July 55 10 18.2
August 55 4 7.27
September 50 7 14
October 50 9 18
November 50 13 26
December 50 10 20
Total 460 82 17.82
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Eimeria infection. Eimeria zuernii and Eimeria bovis were
the two species identifed in the current study. Tus, a fur-
ther detailed study involving molecular techniques to
identify prevailing Eimeria species is paramount to develop
and put into efect evidence-based control strategies to tackle
the prevalence and subsequent efect of eimeriosis.

Data Availability

Te datasets used and analyzed during the current study are
available from the corresponding author upon reasonable
request.

Ethical Approval

Written ethical approval and consent for this study were
obtained from the Wolaita Sodo University Research Ethics
and Review Committee with reference number WSU 46/23/
2346.

Consent

Oral consent was obtained from the cattle owners before
collecting faecal samples by explaining the aim of the study
verbally, by ensuring that the study will not cause any harm
to their animals, and that they are free to leave the study if
they desire. Te faecal samples were collected from their
cattle by adopting strict hygienic measures.

Disclosure

Te article is the author’s original work and has not received
prior publication and is not under consideration for pub-
lication elsewhere.

Conflicts of Interest

Te authors declare that they have no conficts of interest in
the submission and subsequent publication of this article.

Authors’ Contributions

All authors have made substantial contributions to the
conception and design, sample collection, acquisition of
data, manuscript write-up, and interpretation of data. All
authors have read and approved the fnal manuscript.

Acknowledgments

Te authors acknowledge Wolaita Sodo University and
Wachemo University for their support.

References

[1] B. M. Abubakar, V. Amos, I. M. Moi, and H. A. Gagman,
“Epidemiological studies of gastrointestinal helminths af-
fecting cattle in bogoro local government areas of bauchi state,
north-east Nigeria,” Gadau Journal of Pure and Allied Sci-
ences, vol. 1, pp. 115–120, 2022.

[2] N. Bisimwa, R. Lugano, B. Bwihangane et al., “Prevalence of
gastro-intestinal helminths in slaughtered cattle in walungu

territory, south kivu province, eastern democratic republic of
Congo,” Austin Journal of Veterinary Science and Animal
Husbandry, vol. 5, pp. 1039–1046, 2018.

[3] C. B. Navarre, “Epidemiology and control of gastrointestinal
nematodes of cattle in southern climates,” Veterinary Clinics
of North America: Food Animal Practice, vol. 36, no. 1,
pp. 45–57, 2020.

[4] M. A. El-Seify, A. Desoukey, R. E. Khalafalla, and S. S. Sorour,
“Prevalence of eimeria and Cryptosporidium species in cattle
in Kafr El-Sheikh province,” Kafrelsheikh Veterinary Medical
Journal, vol. 10, no. 2, pp. 1–22, 2012.

[5] P. H. Hamid, Y. P. Kristianingrum, and S. Prastowo, “Bovine
coccidiosis cases of beef and dairy cattle in Indonesia,”
Veterinary Parasitology: Regional Studies and Reports, vol. 17,
Article ID 100298, 2019.

[6] V. D. A. Almeida, V. C. S. D. Magalhães, E. D. S. Muniz Neta,
and A. D. Munhoz, “Frequency of species of the genus eimeria
in naturally infected cattle in southern bahia, northeast
Brazil,” Revista Brasileira de Parasitologia Veterinaria, vol. 20,
no. 1, pp. 78–81, 2011.

[7] M. N. Khan, M. S. Sajid, R. Z. Abbas, M. A. Zaman,
A. Sikandar, and M. Riaz, “Determinants infuencing prev-
alence of coccidiosis in Pakistani bufaloes,” Pakistan Veter-
inary Journal, vol. 33, 2013.

[8] F. Ekawasti, R. W. Nurcahyo, L. W. Firdausy et al., “Preva-
lence and risk factors associated with Eimeria species in-
fection in cattle of diferent geographical regions of
Indonesia,” Veterinary World, vol. 14, no. 9, pp. 2339–2345,
2021.

[9] B. Keomoungkhoun, I. P. G. Y. Arjentinia, S. Sangmaneedet,
and W. Taweenan, “First report on the molecular prevalence
and associated risk factors of Eimeria spp. in dairy cattle in
Khon Kaen, Tailand,” Veterinary World, vol. 16, no. 7,
pp. 1489–1495, 2023.

[10] M. Andreopoulou, I. Chaligiannis, S. Sotiraki, A. Daugschies,
and B. Bangoura, “Prevalence and molecular detection of
Eimeria species in diferent types of poultry in Greece and
associated risk factors,” Parasitology Research, vol. 121, no. 7,
pp. 2051–2063, 2022.

[11] S. Lopez-Osorio, D. Villar, K. Failing, A. Taubert,
C. Hermosilla, and J. Chaparro-Gutierrez, “Epidemiological
survey and risk factor analysis on Eimeria infections in calves
and young cattle up to 1 year old in Colombia,” Parasitology
Research, vol. 119, pp. 255–266, 2020.

[12] L. Chandra Deb, S. S. U. Ahmed, C. C. Baidhya, N. Deb Nath,
S. Ghosh, and S. Paul, “Prevalence of Eimeria spp. with as-
sociated risk factors in dairy calves in Sylhet, Bangladesh,”
Veterinary Medicine and Science, vol. 8, no. 3, pp. 1250–1257,
2022.

[13] O. M. Radostits, C. C. Gay, K. W. Hinchclif, and
P. D. Constable, Veterinary Medicine E-Book: A Textbook of
the Diseases of Cattle, Horses, Sheep, Pigs and Goats, Elsevier
Health Sciences, Amsterdam, Netherlands, 2007b.

[14] E. Klimova, M. Mkrtchyan, T. Babintseva, and
A. Reshetnikova, “Distribution of eimeria species and their
associations in the farms of the udmurt republic,” KnE Life
Sciences, pp. 433–439, 2019.

[15] H. Tamrat, N. Mekonnen, Y. Ferede, R. Cassini, and
N. Belayneh, “Epidemiological study on calf diarrhea and
coccidiosis in dairy farms in Bahir Dar, NorthWest Ethiopia,”
Irish Veterinary Journal, vol. 73, pp. 14–18, 2020.

[16] R. Abebe, A. Wossene, and B. Kumsa, “Epidemiology of
eimeria infections in calves in Addis Ababa and debre Zeit

6 Veterinary Medicine International



dairy farms, Ethiopia,” International Journal of Applied Re-
search in Veterinary Medicine, vol. 6, pp. 24–30, 2008.

[17] H. Heidari, Z. Sadeghi-Dehkordi, R. Moayedi, and
J. Gharekhani, “Occurrence and diversity of Eimeria species in
cattle in Hamedan province, Iran,” Veterinarni Medicina,
vol. 59, no. 6, pp. 271–275, 2014.

[18] M. M. Ibrahim and A. A. S. A. Afsa, “Natural co-infection and
species composition of Eimeria in sheep in Al-Baha area,
Saudi Arabia,” Egyptian Academic Journal of Biological Sci-
ences, B. Zoology, vol. 5, no. 1, pp. 49–58, 2013.

[19] J.-E. Faber, D. Kollmann, A. Heise et al., “Eimeria infections in
cows in the periparturient phase and their calves: oocyst
excretion and levels of specifc serum and colostrum anti-
bodies,” Veterinary Parasitology, vol. 104, pp. 1–17, 2002.

[20] M. M. Ibrahim, M. F. Soliman, and A. O. Alghamdi, “Sub-
clinical bovine coccidiosis in Al–baha area, Saudi arabia,”
International Journal of Veterinary Sciences Research, vol. 1,
pp. 023–028, 2015.

[21] A. S. Lucas, W. S. Swecker, D. S. Lindsay, G. Scaglia,
F. C. Elvinger, and A.M. Zajac, “Te efect of weaning method
on coccidial infections in beef calves,”Veterinary Parasitology,
vol. 145, no. 3-4, pp. 228–233, 2007.

[22] J. Dubey, D. Lindsay, M. Jenkins, and C. Bauer, “Biology of
intestinal coccidia,” in Coccidiosis in Livestock, Poultry,
Companion Animals, and Humans, pp. 1–36, CRC Press, Boca
Raton, FL, USA, 2019.

[23] J. S. Olajide, Z. Qu, S. Yang, O. J. Oyelade, and J. Cai, “Eimeria
proteins: order amidst disorder,” Parasites and Vectors,
vol. 15, pp. 38–16, 2022.

[24] Y. Alcala-Canto, J. A. Figueroa-Castillo, F. Ibarra-Velarde,
Y. Vera-Montenegro, M. E. Cervantes-Valencia, and
A. Alberti-Navarro, “First database of the spatial distribution
of Eimeria species of cattle, sheep and goats in Mexico,”
Parasitology Research, vol. 119, no. 3, pp. 1057–1074, 2020.

[25] E. Attree, G. Sanchez-Arsuaga, M. Jones et al., “Controlling
the causative agents of coccidiosis in domestic chickens; an
eye on the past and considerations for the future,” CABI
Agriculture and Bioscience, vol. 2, pp. 37–16, 2021.

[26] U. Gm, J. Armour, J. Duncan, A. Dunn, and J. Fw, Veterinary
Parasitology, Black well science Ltd, Oxford, UK, 2nd edition,
2003.

[27] W. C. Marquardt, C. M. Senger, and L. Seghetti, “Te efect of
physical and chemical agents on the oocyst of Eimeria zurnii
(Protozoa, Coccidia),” Journal of Protozoology, vol. 7, no. 2,
pp. 186–189, 1960.

[28] E. Gbeyehu, “A study on prevalence of calf coccidiosis in
debre birhan veterinary clinic, centeral Ethiopia,” 2019.

[29] B. Bangoura and A. Daugschies, “Coccidiosis in cattle,” in
Coccidiosis in Livestock, Poultry, Companion Animals, and
Humans, pp. 79–90, CRC Press, Boca Raton, FL, USA, 2019.

[30] N. I. Toaleb, F. El-Moghazy, and S. E. Hassan, “Diagnosis of
Eimeriosis in cattle by ELISA using partially purifed antigen,”
World Applied Sciences Journal, vol. 12, pp. 33–38, 2011.

[31] B. Dedrickson, “Coccidiosis in beef calves,” Feed Lot Maga-
zine Online, vol. 10, p. 1, 2000.

[32] K.Worku,M. Hamid, and T. Dubie, “Study on prevalence and
risk factors of calf coccidiosis in and around Sekota town,
Northern Ethiopia,” International Journal of Current Research
in Biology and Medicine, vol. 4, pp. 7–16, 2019.

[33] M. Mathewos, H. Endale, M. Tesfahun, D. Tiele, and
R. Bukero, “Assessment of constraints of artifcial in-
semination service in smallholder dairy cattle keepers in
Kacha Bira district of southern Ethiopia,”VeterinaryMedicine
International, vol. 2023, Article ID 6512010, 8 pages, 2023.

[34] F. Dawid, Y. Amede, and M. Bekele, “Calf coccidiosis in
selected dairy farms of Dire Dawa, Eastern Ethiopia,” Global
Veterinaria, vol. 9, pp. 460–464, 2012.

[35] D. A. Y. D. N. Ibrahim, “Prevalence and associated risk factors
of calf coccidiosis in and around Asela Town, Southeast
Ethiopia,” Prevalence, vol. 6, 2016.

[36] T. Teketel, M. Hasen, G. Boru, and M. Abdurahaman, “Study
on prevalence of calves’ coccidiosis in and around Jimma
town, Ethiopia,” Journal of Veterinary Medicine and Research,
vol. 4, p. 1077, 2017.

[37] M. Gashaw, D. A. NegesseWelde, and H. Waktole, “Study on
eimeria and cryptosporidium infection in dairy cattle farms of
holeta, west shoa zone, Oromia, Ethiopia,” Journal of
American Science, vol. 16, pp. 119–128, 2020.

[38] E. Alemnew, F. Delil, and H. Addis, “Prevalence of bovine
coccidiosis and ostertagiosis in and around Kombolcha dis-
trict of south Wollo, Ethiopia,” Arena Academy, vol. 9,
pp. 16–25, 2017.

[39] K. Etsay, S. Megbey, and H. Yohannes, “Prevalence of sheep
and goat coccidiosis in diferent districts of Tigray region,
Ethiopia,” Nigerian Journal of Animal Science, vol. 22,
pp. 61–69, 2020.

[40] Board, Report on KembataTemabaro Zone Agricultural Ac-
tivities, 2011.

[41] J. Kemal and Y. Terefe, “Prevalence of gastrointestinal par-
asitism of cattle in Gedebano Gutazer Wolene district,
Ethiopia,” Journal of Veterinary Medicine and Animal Health,
vol. 5, pp. 365–370, 2013.

[42] M. Trusfeld, Veterinary Epidemiology, John Wiley & Sons,
Hoboken, NJ, USA, 2018.

[43] S. Yu, M. Gao, N. Huang, Y. Jia, and Q. Lin, “Prevalence of
coccidial infection in cattle in Shaanxi province, North-
western China,” Journal of Animal and Veterinary Advances,
vol. 10, 2011.

[44] E. Soulsby, Helminthes, Arthropods and Protozoa of Domestic
Animals, Bailliers Tindall, London, UK, 1986.

[45] C. M. Hendrix, Diagnostic Veterinary Parasitology, Mosby
Inc, New York, NY, USA, 2nd edition, 1998.

[46] W. J. Foreyt, Veterinary Parasitology Reference Manual, John
Wiley & Sons, Hoboken, NJ, USA, 2013.

[47] S. M. Gadelhaq, W. M. Arafa, and S. M. Aboelhadid, “Mo-
lecular characterization of Eimeria species naturally infecting
Egyptian Baldi Chickens,” Iranian Journal of Parasitology,
vol. 10, no. 1, pp. 87–95, 2015.

[48] P. Hastutiek, N. D. R. Lastuti, L. T. Suwanti, D. A. Kurniawati,
and M. H. Efendi, “Morphological variations of eimeria spp.,
in beef cattle in bangkalan district, east java, Indonesia,”
Biodiversitas, vol. 23, no. 7, pp. 3457–3461, 2022.

[49] A. M. Zajac, G. A. Conboy, S. E. Little, and M. V. Reichard,
Veterinary Clinical Parasitology, John Wiley & Sons, Hobo-
ken, NJ, USA, 2021.

[50] W. Nurany, C. Attahirah, D. Nuraini, W. Pawestri, and
M. Cahyadi, “Coccidiosis in bali cattle from extensive farm
management,” IOP Conference Series: Earth and Environ-
mental Science, vol. 1116, no. 1, Article ID 012046, 2022.

[51] W. Furgasa, N. Damana, and B. Sibhat, “Prevalence and
associated risk factors of eimeria infections in dairy calves in
Haramaya university, Haramaya and harar towns,”
SOJ Veterinary Sciences, vol. 4, no. 2, pp. 1–4, 2018.

[52] B. Gedamu, A. Mulat, and M. Samrawit, “Study on the
prevalance of calve coccidisis in and around sekela district in
amhara regional state, north west Ethiopia,” Journal of Bio
Innovation, vol. 6, pp. 349–361, 2017.

Veterinary Medicine International 7



[53] Y. Haile, M. Duguma, W. Furgasa, and L. Yimer, “Prevalence
and associated risk factors of calve coccidiosis in and around
gondar town, north west Ethiopia,” Asian Journal of Medical
Science Research and Review, vol. 1, pp. 26–33, 2019.

[54] T. Zekarias and S. Shirge, “Prevalence and associated risk
factors of bovine coccidiosis in and around wolayta Sodo
town,” European Journal of Biological Sciences, vol. 11,
pp. 37–43, 2019.

[55] A. Alemayehu, M. Nuru, T. Belina, B. Mekibib, T. Desta, and
D. Tesfaye, “Prevalence of bovine coccidia in Kombolcha
district of South Wollo, Ethiopia,” Journal of Veterinary
Medicine and Animal Health, vol. 5, pp. 41–45, 2013.

[56] D. Asfaw, Y. Deneke, and N. Ibrahim, “Prevalence and as-
sociated risk factors of calf coccidiosis in and around Asela
Town, Southeast Ethiopia,” Journal of Natural Sciences Re-
search, vol. 6, pp. 107–111, 2016.

[57] A. Gupta, N. Singh, H. Singh, and S. Rath, “Assessment of risk
factors associated with prevalence of coccidiosis in dairy
animals of Punjab,” Journal of Parasitic Diseases, vol. 40, no. 4,
pp. 1359–1364, 2016.

[58] M. Jahanzaib, M. Avais, M. Khan et al., “Prevalence and risk
factors of coccidiosis in bufaloes and cattle from Ravi River
region, Lahore, Pakistan,” Bufalo Bulletin, vol. 36, pp. 427–
438, 2017.

[59] A. Olivares-Muñoz, M. A. Alonso-Dı́az, D. Romero-Salas,
A. Cruz-Romero, M. Barrientos-Morales, and J. M. Pinos-
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