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Parasitic infections can cause a variety of respiratory, intestinal, and other problems in horses, as well as contribute to some
performance issues. A cross-sectional study was undertaken in and around Bekoji, South Eastern Ethiopia, from November
2020 to June 2021 to identify species and evaluate the prevalence of gastrointestinal parasites in donkeys and horses, using
direct fecal smear, floatation methods, and larval cultures. In this study, the overall prevalence of gastrointestinal nematode
parasites was 94.5% (363 out of 384), with donkeys accounting for 95.8% and horses accounting for 90.5%. The coprological
study indicated that an overall prevalence of gastrointestinal nematode parasites was 87%, 8.3%, 2.5%, 1.4%, and 0.8% for
mixed parasite infection, nonmigratory strongylids, migratory strongylids, Parascaris equorum, and Oxyuris equi, respectively.
Among mixed infections, nonmigratory strongylids+migratory strongylids (51.5%) occurred most frequently. The odds of male
horses being infected by GIT nematodes were 1.59 times higher than male donkeys. Horses which have poor body condition
were 2.94 times more infected than donkeys. The odds of old-aged donkeys were 3.11 times more infected than horses. A
statistically significant difference (p < 0:05) was observed in the prevalence of gastrointestinal nematodes with species and body
conditions of the animals. However, no statistically significant difference (p > 0:05) was seen in the prevalence of
gastrointestinal nematode parasites between the sex and age of the Equidae. The mean fecal egg count of nematodes revealed
that horses (1364:4 ± 483:5) had a more severe infection than donkeys with a statistically significant difference (p < 0:05). The
current study determined there was a high prevalence of gastrointestinal nematode parasites in Equidae. Regular deworming,
improved housing and nutrition management systems, increased animal owner awareness, and prevention techniques should
all be undertaken to minimize the disease’s economic burden in the area.

1. Introduction

Ethiopia is a developing country in Africa that is mostly an
agricultural country, with over 85% of its population work-
ing in the agricultural sector [1, 2]. With an estimated
190.93 million tropical livestock units, including 7.04 million
donkeys, 2.03 million horses, and 0.4 million mules, the
country has the greatest livestock population among African
countries [3].

Equidaes are widely used as working animals in various
regions of the world, where they are used for packing, riding,
hauling, and plowing [4, 5]. Equidae power is essential for

both rural and urban transportation systems that are inex-
pensive and give the best options in locations where the road
network is underdeveloped, the terrain is steep and moun-
tainous, and in cities where tight streets make it difficult to
convey goods. Donkeys, it is proposed, can play a significant
role in the frameworks of food security and social fairness in
nations with high levels of food insecurity [6]. Many people
utilize Equidaes to bring food and other goods to villages in
locations where there are no roads. Horses and donkeys are
subjected to long working hours and tough conditions.
When these animals are not working for long periods, they
are left to wander and graze on waste. These have the
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potential to hurt their well-being and health [7]. Horses and
mules are more powerful and faster-working animals, but
they are more expensive to buy and keep than donkeys [8].

Despite its vast population, Equidae remains marginal
because of a high frequency of hunger, management con-
straints, and diseases such as parasites. Reduced power out-
put, diarrhea, colic, emaciation, impaired growth, poor
reproductive performances, short lifespan, susceptibility to
other infectious diseases, and high morbidity and mortality
rates are just a few of the indicators of parasitism, which is
a major impediment to the country’s livestock farming sys-
tem’s development [9–11].

Helminthes in working Equidaes are extremely com-
mon; infection intensities are extremely high, and they are
the leading cause of Equidae deaths in the country [12,
13]. Migratory strongylids, nonmigratory strongylids, Para-
scaris equorum, and Oxyuris equi are the most prevalent gas-
trointestinal nematode parasites of Equidae [14].
Gastrointestinal nematodes are a major barrier to Equidae
growth and productivity in Ethiopia, as well as many other
African countries. Apart from a few studies in other parts
of Ethiopia, there is a scarcity of detailed and up-to-date
information on gastrointestinal nematodes in donkeys and
horses in and around Bekoji. The goal of this study was to
determine the prevalence of gastrointestinal nematode infec-
tions in horses and donkeys in and around Bekoji, Ethiopia,
as well as the risk factors associated with it.

2. Material and Methods

2.1. Study Area. The study was conducted from November
2020 to June 2021 in and around Bekoji, South Eastern Ethi-
opia. It is located about 222 km southeast of Addis Ababa
and 56 km south of Asela. Located in the Arsi Zone of the
Oromiya regional state of Ethiopia, it has a latitude and lon-
gitude of 7∗35′N39∗10∗E with an elevation of 2810m. It is
the administrative center of Limuna Bilbilo woreda. The area
has three distinct seasons, namely, main rainy (June to Sep-
tember), short rainy (March to May), and dry (October to
February) seasons. The production system of the study area
was predominantly mixed crop–livestock activities.

2.2. Study Animal. The donkeys and horses including all age
and sex groups managed under a smallholder mixed crop–
livestock farming system were included in the study. The
age of the study animals was determined based on the
owners’ information and dentition. The Equidaes were
grouped into three age categories as young (<2 years), adult
(2-10 years), and old (>10 years) [15] whereas the body con-
dition score was described by [16].

2.3. Study Design. A cross-sectional study was conducted
from November 2020 to June 2021 to determine the preva-
lence of gastrointestinal nematode infections in horses and
donkeys in and around Bekoji, Ethiopia, as well as the risk
factors associated with them.

2.4. Sample Size. A simple random sampling technique was
used to select study animals. The sample size was deter-
mined using the formula given by Thrusfield et al. [17] with

50% expected prevalence, a 5% desired absolute precision,
and a 95% confidence interval. Therefore, 384 (289 donkeys
and 95 horses) Equidaes would be obtained for the study
using the formula.

N = Z2Х Pexp 1 − Pexpð Þ
d2

, ð1Þ

where N is the required sample size, d is the desired
absolute precision = 0:05, Z2 is the statistic for level of
confidence = 1:96, and Pexp is the expected prevalence.

2.5. Parasitological Analysis. Fecal samples were collected
directly from the rectal ampulla of each donkey and horse
using disposable arm-length gloves and stored in the univer-
sal bottle in the veterinary parasitology laboratory at Bekoji
Agricultural Technical Vocational Education and Training
College until evaluation. The simple flotation test was used
to identify the nematode eggs based on their size, shape,
color, content (embryo/larvae), and absence of operculum,
as previously described by Hendrix and Robinson [18], and
the McMaster method [19] was used to determine egg per
gram of feces (EPG) according to Nielsen et al. [20] and
Kaplan and Nielsen [21]. Accordingly, the Equidaes are cat-
egorized into mild if the egg count level is within the range
of 0–799 EPG, moderate if the egg count level is 800–1200
EPG, and severe if the egg count level is greater than 1200
EPG [22, 23]. About 10 g of feces was placed on a gauze
stretched within a plastic cup containing about 20mL of
water for the fecal cultures, which were then covered with
the bottom of a perforated plastic cup to provide appropriate
oxygenation. To allow complete larval development, fecal
cultures were maintained at 27°C for 7-10 days. To maintain
proper humidity levels during the incubation period, cul-
tures were sprayed with distilled water. L3 were obtained
using the Baermann procedure [24] after the incubation
period. Harvested L3 from each culture were evaluated
microscopically and identified using two previously pub-
lished morphological identification keys based on total body
length and width, intestinal and oesophageal length, and the
quantity, arrangement, and form of intestinal cells (IC) [20,
25, 26].

2.6. Data Analysis. The summary of laboratory and field data
was presented in Microsoft Excel spreadsheets. Descriptive
statistics and chi-square were computed to determine the
prevalence of nematode infection among Equidaes while
the independent t-test statistic was calculated to compare
the mean of EPG between species, sex, body condition, and
age of Equidae using the STATA version 13 statistical soft-
ware. Statistical significance was set at p ≤ 0:05, and the
results were presented in tables and graphs.

2.7. Ethical Statement. This study received ethical approval
from the Wolaita Sodo University of Research Ethics and
Review Committee. Before taking samples, Equidae owners
were asked for verbal authorization to obtain samples from
their horses and donkeys under stringent hygienic condi-
tions. The goal of the study was followed according to best
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practice recommendations for animal care, and the Wolaita
Sodo University of Research Ethics and Review Committee
authorized the oral informed consent process.

3. Results

3.1. Prevalence and Associated Risk Factors of GIT
Nematodes. The overall prevalence of GIT nematode in don-
keys and horses was 94.5% (n = 363/384). Up on chi-square
analysis, putative risk factors such as body condition and
species of Equidae revealed a statistically significant associa-
tion (p < 0:05) with the occurrence of GIT nematode infec-
tion. Moreover, no statistically significant variation was
seen in the prevalence of GIT nematode infection among
age and sex groups (Table 1).

This study revealed that the odds of male, old, and
medium body conditioned donkeys infected with GIT nem-
atodes were 0.567, 3.11, and 1.38 times higher than female,
young, and poor body conditioned donkeys, respectively.
On the other hand, the odds of male, young, and poor body
conditioned horses infected with GIT nematodes were 1.59,
0.45, and 2.94 times higher than female, old, and medium
body conditioned horses, respectively, (Table 2). Although
a statistically significant difference (p < 0:05) was observed
with the prevalence of GIT nematodes between sex and age
of donkeys but not observed with body conditions. However,
in the case of horses, a statistically significant variation
(p < 0:05) was observed in the prevalence of GIT nematodes
between age groups.

In this study, Equidae infected by mixed infection (87%)
of GIT nematode parasites indicated the highest prevalence
followed by nonmigratory strongylids (8.3%), migratory
strongylids (2.5%), P. equorum (1.4%), and O. equi (0.8%).
Species, body condition, and age of Equidae have shown a
statistically substantial difference (p < 0:05) with the occur-
rence of mixed parasite infection. Body condition and age
have also revealed a statistically significant difference
(p < 0:05) with the occurrence of nonmigratory strongylids
but in the case of O. equi, only age has shown a statistically
significant effect (p < 0:05) (Table 3).

In this study, horses and donkeys were highly infected by
mixed infection (79.1% and 89.5%) of GIT nematode para-
sites followed by nonmigratory strongylids (10.4% and
7.5%), respectively. The sex and age of horses have shown
a statistically substantial difference (p < 0:05) with the prev-
alence of GIT nematode parasites. However, in donkeys, sta-
tistically significant difference (p < 0:05) was observed
between body condition and age of donkeys with the preva-
lence of GIT nematode parasites (Table 4).

4. Frequency and Percentage of Mixed
Parasite Infection

Among mixed infestation, nonmigratory strongylids+migra-
tory strongylids (51.5%) occurred the most frequently
followed by nonmigratory strongylids+migratory strongy-
lids+Parascaris equorum (26.4%) (Figure 1).

4.1. Correlation Analysis of GIT Nematode Parasites. Among
the associated risk factors, the body condition of the Equi-
daes had strong a positive correlation (r = 0:4057) with the
prevalence of GIT nematode infestation. However, the risk
factors such as species (r = −0:1562) and sex (r = −0:0170)
had a weak negative correlation with the prevalence of GIT
nematode parasites (Table 5).

4.2. Larval Recovery and Fecal Egg Count of GIT Nematode
Parasites. No nematodes other than migratory Strongylus
(Strongylus) and nonmigratory Strongylus (Cyathostomin)
infective larvae (L3) were recovered from the samples in
the studies. The mean fecal egg count of nematodes revealed
that horses (1364:4 ± 483:5) had a more severe infection
than donkeys with a statistically significant difference
(p < 0:05). Among risk factors, females (725:5 ± 259:7), good
body condition (139:1 ± 119:5), and old (129:2 ± 87:07)
Equidaes have had a light EPG. Equidaes which have poor
body condition (853:4 ± 306:2) had a moderate EPG
(Table 6).

5. Discussion

Gastrointestinal (GI) parasite infection has a direct impact
on the health and productivity of working Equidae, resulting
in a decline in output and, as a result, a reduction in the
owner’s and community’s income [27, 28]. The overall prev-
alence of gastrointestinal parasites in the current study was
94.5% (95.8% in donkeys and 90.5% in horses), which was
similar to previous reports from Gondar town by [29] who
reported a prevalence of 95.8%, but higher than reports of
[30–32] who indicated an overall prevalence of 76.04%,
72.7%, and 70.4%, respectively.

The high prevalence of GIT nematodes in donkeys was
consistent with the findings of [1, 10, 28, 33–38] who stated
a prevalence of 100%, 100%,100%, 92.8%, 100%,95.4%,
96.9%, 97.1%, and 97.13%, respectively, from different parts
of the country, but higher than the reports of [30, 39] who
described a prevalence of 86.5% and 37.48%, respectively.
The higher parasitism seen in donkeys could be attributable

Table 1: Prevalence and associated risk factor of GIT nematodes of
Equidae.

Risk factor
No. of

examined
No. of

positive (%)
χ2 p

value

Species
Donkey
Horse

289
95

277 (95.8%)
86 (90.5%)

3.92 0.048

Sex
Male
Female

188
196

175 (93.1%)
188 (95.9%)

1.49 0.222

BSC
Good

Medium
Poor

56
251
77

43 (76.7%)
243 (96.8%)
77 (100%)

41.1 0.001

Age
Young
Adult
Old

54
247
83

54 (100%)
229 (92.7%)
80 (96.3%)

5.25 0.072

Overall
prevalence

384 363 (94.5%)
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to the fact the feeding habits (pasture grazing), lack of
deworming, inadequate management, and not providing
donkeys with animal welfare (lack of due attention) might
provoke to serious changes in the gastrointestinal microbiota
that result in dysbiosis [38].

The occurrence of GIT nematodes in horses was similar
to [28] who reported 89.7% but lower than those [35] who
observed a prevalence of 100%. However, [10, 38, 40] found
a lower prevalence of 81%, 80.95%, and 65.51%, respectively.
Because all of the research horses in the study area were cart
horses that were fed grain byproducts and were not exposed

to pasture grazing, they had a higher prevalence of GIT
nematode infections than horses. [41]. The discrepancies of
the present finding as compared to others could be due to
the differences in the management systems, sample sizes,
deworming strategy, the availability of veterinary clinic,
and the nutritional state of the animals in each study area
[10, 30].

Putative risk factors including species and body condi-
tions of Equidaes have shown a statistically significant differ-
ence (p < 0:05) with the occurrence of GIT nematodes and
was consistent with previous results [1, 10, 14, 31, 37]. As

Table 2: Logistic regression analysis reporting odds ratio in donkeys and horses.

Species Risk factor No. of positive Prevalence OR (95% Conf. Interval) χ2 p value

Donkeys

Sex
Male
Female

126
151

45.5%
54.5%

0.567
Ref

0.355-0.907
Ref

4.79 0.029

BSC
Good

Medium
Poor

35
185
57

12.6%
66.8%
20.6%

Ref
1.38
1.25

Ref
0.73-2.59
0.55-2.82

3.03 0.220

Age
Young
Adult
Old

162
71
44

58.4%
25.6%
15.8%

2.46
Ref
3.11

1.10-5.51
Ref

1.58-6.12
15.03 0.001

Horses

Sex
Male
Female

49
37

56.9%
43.1%

1.59
Ref

0.96-2.62
Ref

2.85 0.091

BSC
Good

Medium
Poor

8
58
20

9.3%
67.4%
20.2%

Ref
2.26
2.94

Ref
0.99-5.13
1.11-7.76

2.75 0.252

Age
Young
Adult
Old

10
67
9

11.6%
77.9%
10.4%

0.45
Ref
0.28

0.19-1.02
Ref

0.13-0.60
10.01 0.007

Table 3: Species wise prevalence and their associated risk factors for the occurrence of GIT nematodes in Equidae.

Risk factors

Species of GIT nematode parasites identified
Migratory
strongylids

Mixed infection O. equi P. equorum
Nonmigratory
strongylids

Freq χ2 (p-v) Freq (%) χ2 (p-v)
Freq
(%)

χ2 (p-v)
Freq
(%)

χ2 (p-v)
Freq
(%)

χ2 (p-v)

Species
Donkey

5
(55.6) 1.92

(0.16)

248
(78.5) 9.94

(0.002)

1 (33.3)
2.85 (0.09)

2 (40)
3.38

(0.066)

21 (70)
0.48

(0.487)
Horse

4
(44.4)

68 (21.5) 2 (66.7) 3 (60) 9 (30)

Sex
Female

2
(22.2) 3.06

(0.08)

165
(52.2) 0.98

(0.321)

2 (66.7)
0.29

(0.587)

4 (80)
1.70

(0.192)

15 (50)
0.01

(0.905)
Male

7
(77.8)

151
(47.8)

1 (33.3) 1 (20) 15 (50)

Body
condition

Good
1

(11.1)
2.70
(0.25)

31 (9.8)

44.5
(0.001)

1 (33.3)

1.33
(0.513)

1 (20)

1.28
(0.526)

9 (30)

11.9
(0.003)Medium

8
(88.9)

208
(65.8)

2 (66.7) 4 (80) 21 (70)

Poor 0 (0) 77 (24.4) 0 (0) 0 (0) 0 (0)

Age

Adult
8

(88.9)
2.91
(0.23)

189
(59.8)

16.6
(0.001)

0 (0)

10.9
(0.004)

4 (80)

0.91 (0.63)

28
(93.4)

11.9
(0.003)

Old 0 (0) 75 (23.7) 3 (100) 1 (20) 1 (3.3)

Young
1

(11.1)
52 (16.5) 0 (0) 0 (0) 1 (3.3)

Over all prevalence 9 (2.5) 316 (87) 3 (0.8) 5 (1.4) 30 (8.3)
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Table 4: Species wise prevalence and their associated risk factors for the occurrence of GIT nematodes.

Species of
animal

Risk factors

Species of GIT nematode parasites identified in horses

χ2 (p value)
Migratory
strongylids

Mixed
infection

O. equi
P.

equorum
Nonmigratory
strongylids

Freq (%) Freq (%)
Freq
(%)

Freq (%) Freq (%)

Horse

Sex
Female 0 (0) 31 (45.6) 1 (50) 3 (100) 2 (22.2) 11.4

(0.043)Male 4 (100) 37 (54.4) 1 (50) 0 (0) 7 (77.7)

Body
condition

Good 0 (0) 6 (8.8) 1 (50) 0 (0) 1 (11.1)
13.8

(0.182)
Medium 4 (100) 42 (61.7) 1 (50) 3 (100) 8 (88.8)

Poor 0 (0) 20 (29.4) 0 (0) 0 (0) 0 (0)

Age

Adult 3 (75) 52 (76.5) 0 (0) 3 (100) 9 (100)

23.05
(0.011)

Old 0 (0) 7 (10.3) 2 (100) 0 (0) 0 (0)

Young 1 (25) 9 (13.2) 0 (0) 0 (0) 0 (0)

Over all prevalence 4 (4.6) 68 (79.1) 2 (2.3) 3 (3.4) 9 (10.4)

Donkeys

Sex
Female 2 (40) 134 (54) 1 (100) 1 (50) 13 (61.9) 6.54

(0.257)Male 3 (60) 114 (45.9) 0 (0) 1 (50) 8 (38.1)

Body
condition

Good 1 (20) 25 (10) 0 (0) 1 (50) 8 (38.1)
22.9

(0.011)
Medium 4 (80) 166 (66.9) 1 (100) 1 (50) 13 (61.9)

Poor 0 (0) 57 (22.9) 0 (0) 0 (0) 0 (0)

Age

Adult 5 (100) 137 (55.2) 0 (0) 1 (50) 19 (90.5)

33.5
(0.001)

Old 0 (0) 68 (27.4) 1 (100) 1 (50) 1 (4.7)

Young 0 (0) 43 (17.3) 0 (0) 0 (0) 1 (4.7)

Over all prevalence 5 (1.8) 248 (89.5) 1 (0.4) 2 (0.7) 21 (7.5)
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Figure 1: Mixed nematode parasites.
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previously described by [1, 10, 37], animals with poor body
conditions have a higher prevalence of helminth parasites
than those which are well-conditioned and have found to
be in line with the present study. The high prevalence of
GIT nematodes in animals with poor body conditions could
be related to expanded agricultural acreage, which confines
animals to tiny community grazing areas, allowing for con-
stant exposure [37]. However, there was no statistically sig-
nificant variation in the prevalence of gastrointestinal
parasites across age and sex of animals, which was consistent
with other Ethiopian investigations [10, 42].

In the present study, a mixed presence of parasites com-
prising double or triple types was encountered in 87% of
Equidaes which were higher than the finding of [43] in the
Arsi-Bale highlands of the Oromia Region, [44] in Turkey,
[45] in Ambo town, [28] in and around Guder town, and
[46] in Pakistan, who reported a prevalence of 59.1%, 50%,
25%, 13.8%, and 5%, respectively. This could be attributed
to management variances, deworming activities, and season-
ality. In this investigation, nonmigratory strongylids+migra-
tory strongylids (51.5%) were shown to be the most
predominant mixed parasite infections followed by nonmi-
gratory strongylids+migratory strongylids+Parascaris
equorum (26.4%), which was consistent with a previous
finding of [32]. This could be due to their global spread
and the fact that they are the most pathogenic nematode
parasites of Equidaes that were found anywhere following
the availability of grasslands [47]. The challenge of mixed
infections exacerbates the compromised health condition
of the animal which could result in debilitation and death
of the animal [48].

This study revealed that an overall prevalence of migra-
tory strongylids was 2.5% (4.6% in horses and 1.8% in don-
keys) which accords with [35]. On the other hand, it is due
to its large numbers of genera and species so the percentages
of migratory strongylids usually constituted 75-100% of
whole nematode infections [49], which contradicted the cur-
rent data. The prevalence of migratory strongylids in horses
was lower than the reports of [2, 3, 10, 31, 32, 36, 38, 40, 44,
50–53] who reported a prevalence of 58.50%, 66.7%, 91%,
99%, 100%, 66.6%, 76%, 58.5%, 68%, 63.7%, 45.1%, 48.2%,
48.2%, and 4.92%, respectively, in horses. The decreased
prevalence of migratory strongylids in the horses may be
related to the fact that all of the study horses were cart
horses, which are less exposed and, in some circumstances,
limited from pasture. The prevalence of migratory strongy-
lids in donkeys wase lower than the previous findings of
[1–3, 7, 10, 31–34, 36, 38, 42, 44, 50, 52–57], who indicated
a prevalence of 5.82, 44.55%, 59.1%, 60.6%, 66.07, 70.8%,
76%, 79.7%, 80.2%, 81%, 82.75%, 87.81%, 87.8%, 88.21%,
95.5, 99%, 100%, 100%, 98.2%, 100%, and 100%, respec-
tively. Strongyle infections are more common, which is con-
sistent with their biology and epidemiology, as these
parasites take longer to complete their life cycle and their
burden has fluctuated over time due to anthelminthic
stresses [14]. Furthermore, the overall prevalence of nonmi-
gratory strongylids was 8.3% (10.4% in horses and 7.5% in
donkeys). This finding agreed with Reinemeyer et al. [58]
who have been reported that the overall prevalence of non-
migratory strongylids is high in horses, which is believed
that 100% of horses are infected with these parasites. The
low prevalence of nonmigratory strongylids in donkeys of
the current study was in line with previous reports of [59,
60] who stated that only a small proportion of animals have
patent nonmigratory strongylid infections.

The overall prevalence of Parascaris equorum was 1.4%
(3.4% in horses and 0.7% in donkeys), which was lower than
the previous works of [6, 15], who reported an overall prev-
alence of 15.7% and 17.1% from the highlands of Wollo
provinces and western highlands of Oromia, respectively.
The current study’s lower prevalence of Parascaris equorum
in horses contradicts reports by [13, 33, 36] who reported
15.7%, 7.3%, and 16.2%, respectively, from various parts of
Ethiopia, and by [61] who reported 21.6% in Lesotho. In
the current study, the prevalence of Parascaris equorum in
donkeys was again lower than reports of [1, 10, 13, 33, 36,
50, 62] who indicated a prevalence of 15.7%, 17.3%,
42.29%, 43.5%, 50%, 51%, and 51%, respectively. The preva-
lence of Parascaris equorum reported in different studies in
underdeveloped nations is somewhat contradictory, and this
could be related to weakened immune responses due to con-
comitant infection, but it warrants more exploration [61].

Oxyuris equi (0.8%) was one of the least prevalent par-
asites isolated in horses (2.3%) and donkeys (0.4%) in the
current investigation. This overall prevalence was lower
than the work of [15] who reported 32.4%. The significant
prevalence of Oxyuris equi in donkeys contradicted the
findings of [1, 10, 50] who found a prevalence of 4.3%,
3%, and 2%, respectively. The prevalence of Oxyuris equi
in horses agreed with the finding of [10] who reported a

Table 5: Correlation analysis.

Variables Parasite Species Sex BCS Age

Parasite 1.0000

Spp -0.1562 1.0000

Sex -0.0170 0.1387 1.0000

BCS 0.4057 -0.0123 0.0953 1.0000

Age 0.2518 -0.1511 0.0750 0.3509 1.0000

Table 6: Fecal egg count of GIT nematode in Equidaes.

Variables
Number of infected

(%)
EPG (mean ± SD

)
p

value

Spps
Donkey 277 (95.8%) 641:4 ± 250:5

0.02
Horse 86 (90.5%) 1364:4 ± 483:5

Sex
Female 175 (93.1%) 725:5 ± 259:7

0.27
Male 188 (95.9%) 1018:1 ± 358:6

BCS

Good 43 (76.7%) 139:1 ± 119:5
0.98Medium 243 (96.8%) 544:8:3 ± 189:05

Poor 77 (100%) 853:4 ± 306:2

Age

Young 54 (100%) 191:8 ± 155:1
0.16Adult 229 (92.7%) 623:2 ± 246:1

Old 80 (96.3%) 129:2 ± 87:07
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prevalence of 0.95% in the Western highlands of Oromia
but lower than [36, 61] who observed a prevalence of
2.1% around Gondar and 6.2% in Lesotho, respectively.
The lowest occurrence could be attributed to the effect of
the season when the sample was taken and the technique
was utilized, as Oxyuris equi eggs were identified in the
feces less frequently.

Fecal egg count is a vital index in the epizootiology of
nematodes; it indicates the extent and intensity of parasit-
ism and the importance of pasture contamination in the
transmission of parasites [22]. The pathogenicity of Stron-
gyles and other nematodes is related to their fecundity and
host resistance [63]. Thus, the presence of severe overall
mean EPG (1364:4 ± 483:5) in horses of the current as
compared to donkeys (641:4 ± 250:5) was in line with
the previous works of [57]. On the other hand, [64, 65]
have been found to cope with high FEC (>1026.9) and
(>3000 EPG) without a significant impact on health or
productivity in donkeys, respectively. The high proportion
of light infection observed among the infected donkeys
indicates low worm burdens or the presence of active pro-
tection and suggests that donkeys may serve as reservoir
hosts for other susceptible equids in the study area [57].
Age, sex, and body condition differences in the prevalence
and intensity of gastrointestinal parasites in the current
study were found to have concurred with the previous
reports of [64, 66] in Nigeria.

6. Conclusion

Gastrointestinal parasites are one of the most common fac-
tors that constrain the health and working performance of
donkeys and horses. The present study suggested a high
prevalence of gastrointestinal nematodes in donkeys as com-
pared with horses in the study areas. Mixed parasite infesta-
tion, nonmigratory strongylids, migratory strongylids, P.
equorum, and O. equi were the major species of parasite that
were identified in the study period. Among the putative risk
factors, species and body conditions of Equidaes were shown
a statistically significant difference with gastrointestinal
nematode infection. Thus, a regular and strategic deworm-
ing program with efficacious anthelminthic and improving
husbandry practice systems should be warranted to mini-
mize the associated impacts on the economy and productiv-
ity of donkeys and horses in the study area.

Abbreviations

GIT: Gastrointestinal tract
NMS: Nonmigratory strongylids
MS: Migratory strongylids
STATA: Statistics and data.

Data Availability

The data will be provided upon the request of the corre-
sponding author.

Ethical Approval

This study received ethical approval from the Wolaita Sodo
University of Research Ethics and Review Committee. The
goal of the study was followed according to best practice rec-
ommendations for animal care.

Consent

Before taking samples, Equidae owners were asked for verbal
authorization to obtain samples from their horses and don-
keys under stringent hygienic conditions. The Wolaita Sodo
University of Research Ethics and Review Committee autho-
rized the oral informed consent process.

Conflicts of Interest

All authors declared that there is no conflict of interest in
this work.

Authors’ Contributions

MM has made substantial contributions to conception and
design or acquisition of data, manuscript write-up, and
interpretation of data. DT has been involved in sample col-
lection and writing and revising the manuscript. HF has
been involved in recruiting the manuscript or revising it crit-
ically for important intellectual content.

Acknowledgments

The author acknowledges Wolaita Sodo University.

References

[1] G. Ayele, G. Feseha, E. Bojia, and A. Joe, “Prevalence of gastro-
intestinal parasites of donkeys in Dugda Bora District, Ethio-
pia,” Livestock Research for Rural Development, vol. 18,
no. 10, pp. 14–21, 2006.

[2] M. Mesfin, F. Haben, and Y. Metages, “Study on strongyle
infection of donkeys and horses in Hosaena District, Southern
Ethiopia,” Veterinary Medicine: Research and Reports, vol. -
Volume 12, pp. 67–73, 2021.

[3] B. Mangassa and W. Tafese, “Prevalence of strongyle infection
and associated risk factors in horse and donkeys in and around
Batu Town, East Shoa, Oromia Regional State, Ethiopia,” Food
Science and Quality Management, vol. 54, 2016.

[4] J. C. Pritchard, “Animal traction and transport in the 21st cen-
tury: getting the priorities right,” The Veterinary Journal,
vol. 186, no. 3, pp. 271–274, 2010.

[5] Z. Wubishet and H. Yacob, “Cross sectional survey on equine
gastro intestinal Stroglylosis and Fasciolosis in Goba District of
Bale Zone, Oromia Regional State, Ethiopia,” Animal and Vet-
erinary Sciences, vol. 5, no. 5, pp. 84–88, 2017.

[6] F. Regassa, R. Dhuguma, T. Sorry, and M. Bzunesh, “Preva-
lence of equine gastrointestinal parasites in western highlands
of Oromia,” Bulletin of Animal Health and Production Africa,
vol. 53, no. 3, pp. 161–166, 2005.

[7] B. Bogale, Z. Sisay, and M. Chanie, “Strongyle nematode infec-
tions of donkeys and mules in and around Bahirdar,

7Journal of Parasitology Research



Northwest Ethiopia,” Global Veterinaria, vol. 9, no. 4, pp. 497–
501, 2012.

[8] R. A. Pearson, T. E. Simalenga, and R. C. Krecek, “Harnessing
and Hitching Donkeys, Mules and Horses for Work,” in Cen-
tre for Tropical Veterinary Medicine, University of Edinburgh,
2003.

[9] Y. Jobre, F. Lobago, R. Tiruneh, G. Abebe, and P. Dorchies,
“Hydatidosis in three selected regions in Ethiopia: an assess-
ment trial on its prevalence, economic and public health
importance,” Revue de Médecine Vétérinaire, vol. 147, no. 11,
pp. 797–804, 1996.

[10] T. Mezgebu, K. Tafess, and F. Tamiru, “Prevalence of gastroin-
testinal parasites of horses and donkeys in and around Gondar
Town, Ethiopia,” Open Journal of Veterinary Medicine, vol. 3,
no. 6, pp. 267–272, 2013.

[11] H. A. Brady andW. T. Nichols, “Drug resistance in equine par-
asites: an emerging global problem,” Journal of Equine Veteri-
nary Science, vol. 29, no. 5, pp. 285–295, 2009.

[12] M. Ahmed, A. Tijjani, and A. Mustapha, “Survey for common
diseases and management practices of donkeys (<i>Equus asi-
nus</i>) in Borno, State Nigeria,”Nigerian Veterinary Journal,
vol. 29, no. 3, pp. 1–5, 2009.

[13] M. Getachew, G. Feseha, A. Trawford, and S. Reid, “A survey
of seasonal patterns in strongyle faecal worm egg counts of
working equids of the central midlands and lowlands, Ethio-
pia,” Tropical Animal Health and Production, vol. 40, no. 8,
pp. 637–642, 2008.

[14] S. Worku and B. Afera, “Prevalence of equine nematodes in
and around Kombolcha South Wollo, Ethiopia,” Revista Elec-
trónica de Veterinaria, vol. 13, no. 9, pp. 1–13, 2012.

[15] Y. Shiferaw, F. Gebreab, and A. Wossene, “Survey on hel-
minthosis of equines in Wonchi, Ethiopia,” Ethiopian Veteri-
nary Journal, vol. 5, pp. 49–67, 2001.

[16] E. D. Svendsen, The Professional Handbook of the Donkey,
1989.

[17] M. Thrusfield, R. Christley, H. Brown et al., Veterinary Epide-
miology, John Wiley & Sons, 2018.

[18] C. M. Hendrix and E. Robinson, Diagnostic Parasitology for
Veterinary Technicians-E-Book, Elsevier Health Sciences,
2016.

[19] A. Vyšniauskas, V. Kaziūnaitė, I. Kaminskaitė, S. Petkevičius,
A. Pereckienė, and B. Craven, “The role of extense efficacy in
the evaluation of anthelmintic resistance in horse strongyles,”
Helminthologia. Bratislava: Academia Scientiarum Slovaca,
vol. 41, no. 2, p. 2004, 2004.

[20] M. Nielsen, N. Haaning, and S. Olsen, “Strongyle egg shedding
consistency in horses on farms using selective therapy in Den-
mark,” Veterinary Parasitology, vol. 135, no. 3-4, pp. 333–335,
2006.

[21] R. Kaplan and M. Nielsen, “An evidence-based approach to
equine parasite control: it ain't the 60s anymore,” Equine Vet-
erinary Education, vol. 22, no. 6, pp. 306–316, 2010.

[22] G. Urquhart, J. Armour, J. Duncan, A. Dunn, and F. Jennings,
Veterinary Parasitology, vol. 232, Black Well P, Great Britain,
1999.

[23] E. Soulsby, Helminthes, Arthropods and Protozoa of Domesti-
cate Animals, Baillier Tindall, London, UK, 1982.

[24] D. Traversa, P. Milillo, H. Barnes et al., “Distribution and
species-specific occurrence of cyathostomins (Nematoda,
Strongylida) in naturally infected horses from Italy, United

Kingdom and Germany,” Veterinary Parasitology, vol. 168,
no. 1-2, pp. 84–92, 2010.

[25] D.W. Santos, L. M. M. de Carvalho, andM. B. Molento, “Iden-
tification of third stage larval types of cyathostomins of equids:
an improved perspective,” Veterinary Parasitology, vol. 260,
pp. 49–52, 2018.

[26] M. Maestrini, M. B. Molento, S. Mancini, M. Martini, F. G. S.
Angeletti, and S. Perrucci, “Intestinal strongyle genera in dif-
ferent typology of donkey farms in Tuscany, Central Italy,”
Veterinary Sciences, vol. 7, no. 4, p. 195, 2020.

[27] G. Feseha, G. Alemu, K. Friew, I. Abule, and Y. Ketema, “Don-
key utilization and management in Ethiopia,” Donkeys, People
and Development. Animal Traction Network for Eastern and
Southern Africa Workshop, pp. 5–9, 1997.

[28] D. Debere, Y. Muktar, S. Shiferaw, and D. Belina, “Internal
parasites of equines and associated risk factors in and around
Guder town, West Shewa, central Ethiopia,” Ethiopian Veteri-
nary Journal, vol. 22, no. 2, pp. 36–52, 2018.

[29] A. Wondimu and G. Sharew, “Gastrointestinal nematodes of
donkeys and horses in Gondar town northwest, Ethiopia,”
Journal of Veterinary Medicine and Animal Health, vol. 9,
no. 5, pp. 88–91, 2017.

[30] S. E. Molla, Prevalence of Gastro Intestinal Nematode Parasitic
Infections of Horses and Donkeys in and around Kombolcha
Town, 2015.

[31] N. Tesfu, B. Asrade, R. Abebe, and S. Kasaye, “Prevalence and
risk factors of gastrointestinal nematode parasites of horse and
donkeys in Hawassa town, Ethiopia,” Journal of Veterinary
Science & Technology, vol. 5, no. 5, pp. 2157–7579, 2014.

[32] R. Alemayehu and Y. Etaferahu, “Gastrointestinal parasites of
equine in south Wollo zone, north eastern Ethiopia,” Global
Veterinaria, vol. 11, no. 6, pp. 824–830, 2013.

[33] S. Yoseph, G. Feseha, and W. Abebe, “Survey on helminthosis
of equines in Wenchi,” Journal of the Ethiopian Veterinary
Association, vol. 5, no. 1, pp. 47–61, 2001.

[34] B. Mulate, “Preliminary study on helminthosis of equines in
south and north Wollo zones,” Journal of Veterinary Associa-
tion, vol. 9, no. 2, pp. 25–37, 2005.

[35] H.Wannas, “Prevalence of gastro-intestinal parasites in horses
and donkeys in al Diwaniyah governorate,” Al-Qadisiyah Jour-
nal of Veterinary Medicine Sciences, vol. 11, no. 1, pp. 148–155,
2012.

[36] R. Fikru, D. Reta, S. Teshale, and M. Bizunesh, “Prevalence of
equine gastrointestinal parasites in Western highlands of Oro-
mia,” Bulletin of Animal Health and Production in Africa,
vol. 53, no. 3, pp. 161–166, 2005.

[37] N. Ibrahim, T. Berhanu, B. Deressa, and T. Tolosa, “Survey of
prevalence of helminth parasites of donkeys in and around
Hawassa town, Southern Ethiopia,” Global Veterinaria,
vol. 6, no. 3, pp. 223–227, 2011.

[38] M. Mathewos, D. Girma, H. Fesseha, M. Yirgalem, and
E. Eshetu, “Prevalence of gastrointestinal helminthiasis in
horses and donkeys of Hawassa District, Southern Ethiopia,”
Veterinary Medicine International, vol. 2021, 7 pages, 2021.

[39] M. Sawsan, T. Hassan, H. Seri, and B. Z. Hidaia, “Field Inves-
tigation of Gastrointestinal Nematodes in Horses and Donkeys
in South Darfur State Sudan,” in 13th Scientific Congress. Fac-
ulty of Veterinary Medicine, pp. 723–729, Assiut University,
Egypt, 2008.

[40] K. Saeed, Z. Qadir, K. Ashraf, and N. Ahmad, “Role of intrinsic
and extrinsic epidemiological factors on strongylosis in

8 Journal of Parasitology Research



horses,” The Journal of Animal and Plant Sciences, vol. 20,
no. 4, pp. 277–280, 2010.

[41] M. Getachew, Epidemiological Study on the Health and Wel-
fare of Ethiopian Donkeys, with Particular Reference to Para-
sitic Diseases, Unpublished MVM thesis. University of
Glasgow, 1999.

[42] M. Naramo, Y. Terefe, J. Kemal, T. Merga, G. Haile, and
M. Dhaba, “Gastrointestinal nematodes of donkeys in and
around Alage, South Western Ethiopia,” Ethiopian Veterinary
Journal, vol. 20, no. 2, pp. 87–97, 2016.

[43] Y. Tolossa and H. Ashenafi, “Epidemiological study on gastro-
intestinal helminths of horses in Arsi-Bale highlands of Oro-
miya Region, Ethiopia,” Ethiopian Veterinary Journal,
vol. 17, no. 2, pp. 51–62, 2014.

[44] U. Uslu and F. Guclu, “Prevalence of endoparasites in horses
and donkeys in Turkey,” Bulletin-Veterinary Institute in
Pulawy, vol. 51, no. 2, p. 237, 2007.

[45] R. Chemeda, N. Mekonnen, Y. Muktar, and W. Terfa, “Study
on prevalence of internal parasites of horses in and around
ambo town, Central Ethiopia,” American-Eurasian Journal of
Agricultural and Environmental Sceince, vol. 16, pp. 1051–
1057, 2016.

[46] A. Mahfooz, M. Masood, A. Yousaf, N. Akhtar, and M. Zafar,
“Prevalence and anthelmintic efficacy of Abamectin against
gastrointestinal parasites in horses,” Pakistan Veterinary Jour-
nal, vol. 28, no. 2, pp. 76–78, 2008.

[47] C. Johnstone, Parasites and Parasitic Diseases of Domestic Ani-
mals, University of Pennsylvania, 1998.

[48] J. Nakayima, W. Kabasa, D. Aleper, and D. Okidi, “Prevalence
of endo-parasites in donkeys and camels in Karamoja sub-
region, North-Eastern Uganda,” Journal of Veterinary Medi-
cine and Animal Health, vol. 9, no. 1, pp. 11–15, 2017.

[49] D. D. Bowman, R. Lynn, and M. Eberhard, Parasitology for
Veterinarians, Saunders Company, Philadelphia, USA, 1995.

[50] M. Getachew, A. Trawford, G. Feseha, and S. Reid, “Gastroin-
testinal parasites of working donkeys of Ethiopia,” Tropical
Animal Health and Production, vol. 42, no. 1, pp. 27–33, 2010.

[51] C. Bauer, The Prevalence of Strongyle Infections and Persistent
Efficacy of Pyrantel Embonate, Ivermectin and Moxidectin in
Turkish Horses, 2005.

[52] M. Tedla and B. Abichu, “Cross-sectional study on gastro-
intestinal parasites of equids in South-Western Ethiopia,” Par-
asite epidemiology and control, vol. 3, no. 4, article e00076,
2018.

[53] D. Haimanot, A. Addise, Z. Tilahun, and K. Girma, “Preva-
lence of strongyle infection in horses and donkeys in and
around Dangila town, northwest Ethiopia,” Acta Parasitolo-
gica Globalis, vol. 6, no. 1, pp. 14–19, 2015.

[54] H. Addis, T. T. Gizaw, B. A. Minalu, and Y. Tefera, “Cross-sec-
tional study on the prevalence of equine strongyle infection
Inmecha Woreda, Ethiopia,” International Journal of
Advanced Research in Biological Sciences (IJARBS), vol. 4,
no. 8, pp. 68–77, 2017.

[55] M. Abdulahi, H. Kefyalew, and Y. Muktar, “Major gastrointes-
tinal parasites of donkey in and around Jigjiga, Somali region,
Ethiopia,” Advances in Biological Research, vol. 11, no. 3,
pp. 144–149, 2017.

[56] S. Asefa and F. Dulo, “A prevalence of gastro-intestinal nema-
tode parasitic infections in horses and donkeys in and around
Bishoftu town, Ethiopia,” Middle-East Journal of Applied Sci-
ences, vol. 3, no. 3, pp. 38–43, 2017.

[57] H. Fesseha, M. Mathewos, and F. Kidanemariam, “Anthelmin-
tic efficacy of Strongyle nematodes to ivermectin and fenben-
dazole on working donkeys (Equus asinus) in and around
hosaena town, southern Ethiopia,” Veterinary Medicine Inter-
national, vol. 2020, 7 pages, 2020.

[58] C. Reinemeyer, S. Smith, A. Gabel, and R. Herd, “The preva-
lence and intensity of internal parasites of horses in the
USA,” Veterinary Parasitology, vol. 15, no. 1, pp. 75–83, 1984.

[59] R. M. Kaplan, T. R. Klei, E. T. Lyons et al., “Prevalence of
anthelmintic resistant cyathostomes on horse farms,” Journal
of the American Veterinary Medical Association, vol. 225,
no. 6, pp. 903–910, 2004.

[60] C. Stratford, H. Lester, K. Pickles, B. McGorum, and
J. Matthews, “An investigation of anthelmintic efficacy against
strongyles on equine yards in S cotland,” Equine Veterinary
Journal, vol. 46, no. 1, pp. 17–24, 2014.

[61] M. M. Upjohn, K. Shipton, T. Lerotholi, G. Attwood, and K. L.
Verheyen, “Coprological prevalence and intensity of helminth
infection in working horses in Lesotho,” Tropical Animal
Health and Production, vol. 42, no. 8, pp. 1655–1661, 2010.

[62] F. Gebreab, “Helminth Parasites of Working Equids; the Afri-
can Perspective,” in Proceedings of 8th International Confer-
ence on Equine Infectious Diseases, Dubai, 1998.

[63] J. Tarazona, “A method for the interpretation of parasite egg
counts in faeces of sheep,” Veterinary Parasitology, vol. 22,
no. 1-2, pp. 113–119, 1986.

[64] T. N. Egbe-Nwiyi, B. T. Paul, and A. C. Cornelius, “Coprologi-
cal detection of equine nematodes among slaughtered donkeys
(Equus asinus) in Kaltungo, Nigeria,” Veterinary World,
vol. 12, no. 12, pp. 1911–1915, 2019.

[65] F. Burden and A. Getachew, “Donkeys-a unique and challeng-
ing endoparasite host,” Journal of Equine Veterinary Science,
vol. 39, pp. S102–S103, 2016.

[66] B. Paul, A. Biu, G. Ahmed, A. Mohammed, M. Philip, and
Y. Jairus, “Point prevalence and intensity of gastrointestinal
parasite ova/oocyst and its association with Body Condition
Score (BCS) of sheep and goats in Maiduguri, Nigeria,” The
Journal of Advances in Parasitology, vol. 3, no. 3, pp. 81–88,
2016.

9Journal of Parasitology Research


	Study on Gastrointestinal Nematodes of Equines in and around Bekoji, South Eastern Ethiopia
	1. Introduction
	2. Material and Methods
	2.1. Study Area
	2.2. Study Animal
	2.3. Study Design
	2.4. Sample Size
	2.5. Parasitological Analysis
	2.6. Data Analysis
	2.7. Ethical Statement

	3. Results
	3.1. Prevalence and Associated Risk Factors of GIT Nematodes

	4. Frequency and Percentage of Mixed Parasite Infection
	4.1. Correlation Analysis of GIT Nematode Parasites
	4.2. Larval Recovery and Fecal Egg Count of GIT Nematode Parasites

	5. Discussion
	6. Conclusion
	Abbreviations
	Data Availability
	Ethical Approval
	Consent
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

