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Introduction: Gastrointestinal tract nematodes are considered to be the most significant and underestimated problems that hinder
sheep productivity.

Objective: This study aimed to evaluate the epidemiology of gastrointestinal tract nematode infestation of sheep in the Toke Kutaye
District of West Shoa Zone, Ethiopia.

Methods: A cross-sectional study was conducted to determine the prevalence and risk factors associated with gastrointestinal tract
nematode parasite infestation in sheep. Faecal samples were collected from 384 sheep and subjected to coprological examination,
including direct smear, flotation techniques, and Baermann techniques for screening and identifying gastrointestinal nematodes.
Results: The overall prevalence of gastrointestinal tract nematode parasite infestation in sheep in the study area was 284 (73.96%). From
the total positive cases, males and females were 97 (82.91%) and 187 (70.04%), respectively. The predominantly detected gastrointestinal
tract nematodes of sheep in the study area were Trichostrongylus 111 (28.91%), Oestartagia 55 (14.32%), Haemonchus 42 (10.94%),
Oesophagostomum 48 (12.50%), and Trichuris 23 (5.99%). Mixed nematode eggs were noticed in some of the sheep beside the single type
of nematode eggs, with a prevalence of 85 (22.14%). The relationship in the occurrence of parasites between sex, age groups, body
conditions, and seasons was statistically significant (P = 0.008, P =0.014, P = 0.001 and P = 0.003), respectively.

Conclusion: The present study is of great importance to add to the existing knowledge of the epidemiology of gastrointestinal tract
nematodes of sheep, and the findings are very important to apply the proper control and prevention strategies for gastrointestinal tract
nematodes of sheep in the area.
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Introduction
Sheep production contributes to the global livestock industry, rural development, and the provision of essential products
such as meat, wool, milk, and manure.! However, parasitic diseases are leading constraints to sheep production in many
countries.” Sheep in intensive and extensive production systems are extremely vulnerable to the effects of a variety of
nematode internal parasites.’ The abundant gastrointestinal parasites that affect sheep are Haemonchus, Cooperia,
Ostertagia, Trichostrongylus, Bunostomum, Chabertia, Nematodirus, and Oesophagostomum.® Gastrointestinal nema-
todes cause a reduction in appetite, hypoproteinemia, anemia, impaired digestive system, death,” and reduced feed
consumption, and reduced immunity. These lead to low fertility and a reduction in productivity.®

Some studies have been conducted in other different parts of Ethiopia showing the prevalence of 74.7% gastrointestinal
nematodiasis in sheep in Borena, Ethiopia;® 98.9% in Southern Ethiopia,” 86.7% in Bishoftu, Ethiopia;® 90.9% in sheep
around Gondar, Northern Ethiopia;9 94.1% in sheep of the Mendayo in Bunch, Southeast Ethiopia;10 36.7% in Bako,
Ethiopia;'' 68.1% in Asella, Ethiopia;'* 61.9% in Western Hararghe;'* and 24.7% in Western Oromia.'*
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However, there is no study regarding the epidemiology of gastrointestinal tract nematode infection in sheep in the
study area. Thus, detecting the epidemiology of gastrointestinal nematodes in sheep is very important to apply the proper
control and prevention strategies of the parasites in sheep in the area. Hence, this study aimed to evaluate the prevalence
of gastrointestinal nematode parasite infestations and associated risk factors in sheep in the study area.

Materials and Methods

Description of the Study Area

Toke Kutaye District is one of the West Shoa Zone districts in Ethiopia. It is geographically located between 8°17 “north
to 9°60” north latitude and 37°17 “east to 38°45” east longitude.'> The mean annual temperature of the district is 22—
25°C, while its altitude ranges from 1500 to 3200 meters above sea level.'® The total livestock population of West Shoa
Zone is 5,522,474, including 2,294,593 cattle, 1,074,939 sheep, 264,931 goats, 263,558 horses, 11,210 mules, 265,736

donkeys, and 1,347,507 poultry.'” Map of the study area is shown in Figure 1.

Study Design

A cross-sectional study was used to determine the prevalence of sheep gastrointestinal nematodes using the coprological
study method. The study animals included Menz breed pasture-foraging sheep reared in extensive management systems
of different sexes, ages, body conditions, and locations. Those animals with an age of less than one year were considered
as young while those greater than or equal to one year were considered adults according to the classification of age
groups by Kumsa et al.'® Body condition scoring of sampled animals was carried out according to the method described
by Cooper and Thomas'® and categorized into three as poor, medium and good.

The villages in the study area were selected purposively depending on their geographical locations including Goro
Sole (relatively highland) when compared to Mutulu (relatively midland) and Guder (relatively lowland). Then, a simple
random sampling technique was used to select the sheep from each village for this study. The sample size was calculated
according to Thrusfield®® formula,
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Figure | Map of the Study Area.
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whereas P = 50% expected prevalence, Z = 1.96 with 5% desired absolute precision (d).

Coprological Examination

A total of 384 sheep faecal samples were collected from the rectum of sheep and taken to the Ambo University
Veterinary Laboratory. About 10 g of fresh faccal sample was collected from each sheep directly from the rectum in
a screw-capped universal bottle.?! Each sample was labeled with the required information (identification number, sex,
age, body condition, location, and season) and transported in an icebox soon to Ambo University Veterinary Laboratory
for analysis. Those fecal samples which were not examined on the same day were stored at 4°C and examined the
next day.

For the parasitological examination of the faecal samples, direct smear®> and the flotation technique described by
Hansen and Perry>® were employed, and the slides prepared were examined under a microscope (x40 magnification).
Eggs of the different nematodes were identified on the base of morphological appearance and size of eggs.'® Positive
faecal samples from each animal for nematode eggs were cultured to obtain third-stage larvae (L3) and identification of
the most important genera of nematode eggs in sheep. Finally, larvae were recovered using the Baermann technique after
14 to 21 days of culture at room temperature (25°C). The recovered larvae were examined, and identification of the genus
level was done based on morphological characteristics.**

Data Analysis

The raw data obtained from the study were recorded and coded in Microsoft Office Excel and analyzed using STATA
version 11 software. Descriptive statistics in which the proportion of animals with a particular parasite that was
investigated at the time was divided by the total number of animals was used to determine the prevalence of the
gastrointestinal nematode. Pearson Chi-square statistics (x°) was used to assess the degree of association between each
risk factor (sex, age, body condition, location, and seasons) and the occurrence of gastrointestinal nematodes. A P-value
less than 0.05 was considered to have a significant difference at a 95% confidence interval.

Results

Of the 384 sheep examined, 284 (73.96%) were positive for different types of gastrointestinal nematodes. From the total
positive cases, males and females were 97 (82.91%) and 187 (70.04%), respectively. The difference in the predominance
of the two sexes was statistically significant (P = 0.008). Additionally, age-related prevalence of the parasites was 43
(62.32%) and 241 (76.51%), in young and adults, respectively. The difference in the predominance of parasites between
the age groups was significant (P = 0.014). Moreover, the body conditions related prevalence of the parasites was 160
(65.04%), 77 (84.62%), and 47 (100%), in sheep with good, medium, and poor body conditions, respectively. The
difference in the prevalence of the parasites between the body conditions was statistically significant (P = 0.001).
Furthermore, the geographic location-related prevalence of the parasite in Goro Sole, Mutulu, and Guder was 84
(65.63%), 92 (74.19%), and 108 (81.82%), respectively. The difference between them was not statistically significant.
Besides, the season-related prevalence of the parasite in sheep in summer, spring, winter, and autumn was 89 (92.71%),
70 (72.92%), 53 (55.21%) and 72 (75.00%), respectively. The difference in the prevalence of the parasites between the
seasons was statistically significant (P = 0.003) (Table 1).

Among the positive cases, 111 (28.91%) were infested with Trichostrongylus, 55 (14.32%) with Ostertagia, 42
(10.94%) with Haemonchus, 48 (12.50%) with Oesophagostomum, and 23 (5.99%) with Trichuris. The most prevalent
gastrointestinal nematodes identified in sheep were Trichostrongylus, followed by Ostertagia and Oesophagostomum,
with a general predominance of 28.91%, 14.32%, and 12.50%, respectively (Table 2).

Mixed nematode eggs were noticed in some of the sheep beside the single type of nematode eggs, with a prevalence
of 22.14% (85/384).
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Table | Prevalence of Gastrointestinal Nematodes in Sheep by Sex, Age, Body Condition, Location and Seasons

Risk Factors Category Examined Positive Prevalence (%) 2% (Chi-Square) P-value

Sex Male 17 97 8291 6.9947 0.008
Female 267 187 70.04

Age Young 69 43 62.32 8.5714 0.014
Adult 315 24| 76.51

Body condition Poor 47 47 100.00 32.0728 0.001
Medium 91 77 84.62
Good 246 160 65.04

Location (Villages) Goro Sole 128 84 65.63 7.2567 0.241
Mutulu 124 92 74.19
Guder 132 108 81.82

Seasons Summer 96 89 92.71 14.2359 0.003
Spring 96 70 72.92
Winter 96 53 55.21
Autumn 96 72 75.00

Table 2 Prevalence of Sheep Gastrointestinal Nematodes in the Study

Area
Egg Type Animals Examined Positive Prevalence (%)
Trichostrongylus 384 1 2891
Ostertagia 384 55 14.32
Haemonchus 384 42 10.94
Oesophagostomum 384 48 12.50
Trichuris 384 23 5.99

Discussion
Gastrointestinal nematodes are an important cause of productivity loss in sheep production in Ethiopia.”> The overall
prevalence of gastrointestinal nematode parasites, 73.96%, in this study was in agreement with the study conducted by
Handiso et al*> who reported an overall prevalence of 74.7% gastrointestinal nematodiasis in sheep in Borena, Ethiopia.
However, this result was less than that of previous studies on sheep from different parts of Ethiopia, including 98.9% in
Southern Ethiopia,” 86.7% in Bishoftu,® 90.9% in sheep around Gondar, Northern Ethiopia,” and 94.1% in sheep of the
Mendayo in Bunch, Southeast Ethiopia.'® In addition, this finding was higher than the previous results, including 36.7%
in Bako, Ethiopia,” 68.1% in Asclla, Ethiopia,12 61.9% in Western Hararghe,13 and 24.7% in Western Oromia.'* The
reason for this difference may be due to a combination of different factors, including climate and weather conditions,
vegetation and grazing practices, animal movement, host genetics and immunity, parasite species, and drug resistance.?®
Moreover, the finding related to the sex group agrees with a report by Getachew et al'? that gastrointestinal helminths
influence both sexes. However, the current study contradicts a report by Temesgen et al*> who reported that the
predominance of gastrointestinal nematodes was higher in females than in males. Male and female sheep have
a higher chance of contamination if they are exposed to the same contaminated communal grazing pasture.
Additionally, the male sheep (rams) infection rate might be related to their behavioral characteristics (aggressiveness),

hormonal fluctuations during the breeding season, stress, and poor management.*’-*®

1?° who

Additionally, the prevalence of nematodiasis in this study related to age agrees with the report by Yimer et a
reported a significant association between age categories. The reasons for the higher prevalence of GIT nematode
infections in young sheep may be due to the immaturity of their immune system,*® increased exposure to infective
larvae,®' the presence of maternal immunity that decreases over time, and limited acquired immunity.>? This finding

suggests that age plays a crucial role in determining the vulnerability of sheep to gastrointestinal tract nematode parasites.
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Besides, gastrointestinal nematode infection observed in body condition showed that shedding of nematode eggs
increased with poor body condition (100%), compared to medium and good body condition, 65.04% and 84.62%,
respectively. This agrees with a report by Getachew et al'® who reported that a good body condition score was associated
with a lower prevalence rate of nematodiasis. This could be because sheep with poor body conditions are more
susceptible to parasitic contamination due to weakened immune systems, stress, compromised mobility, gastrointestinal
health, and potential lapses in husbandry practices.

Additionally, this study showed that there was a higher prevalence of gastrointestinal nematode parasites in Guder
(relatively lowland) when compared to Mutulu (mid-land) and Goro Sole (highland). This may be due to the reason that
nematode parasites thrive in the warm and humid environments of lowland areas.*?

Furthermore, a higher prevalence of the sheep gastrointestinal nematode parasites in this study was observed during
the summer season, and this finding agrees with the results discovered in Southeastern Ethiopia.'® The higher prevalence
of sheep gastrointestinal nematodes in the rainy season (summer) can be attributed to favorable environmental conditions
for parasite survival and development, increased pasture contamination, and increased grazing activity.*”

Additionally, this study revealed that Trichostrongylus (28.91%) was the most prevalent among those positive for
gastrointestinal nematode parasites. This result was higher than the report of Yimer et al*’ which was 6.8% in North East
Ethiopia but lower than the report of Shankute et al® that was 74.37% in Central Ethiopia. The reason for the higher
prevalence of Trichostrongylus in the study area than other gastrointestinal nematodes might be due to the complex life
cycle and rapid development of the parasites, favorable environmental conditions for their survival and transmission,
broad host range, host factors such as stress and immunocompromised states, as well as certain agricultural practices and
management strategies.

Likewise, the prevalence of mixed nematode eggs observed in this study, 22.14%, is lower than the report of
Tibebu et al'! who reported 36.7% in Horro District, Ethiopia, but higher than the report of Dawit et al*! who reported
12.5% mixed type of gastrointestinal tract nematode parasites in sheep in Hawassa Town, Southern Ethiopia. The
presence of mixed gastrointestinal tract nematode infections in sheep in the study area might be due to the
geographical and climatic conditions, complex life cycles of the parasites, host-parasite interactions, practices of
grazing, and pasture management.

Conclusion

Gastrointestinal nematode parasites are the major constraints in sheep production and contribute to loss in
productivity and economy. In this study, the overall prevalence of gastrointestinal nematodes was 73.96% in
sheep which was based on Coproscopical examination for detection of the nematode eggs. The predominant
gastrointestinal nematode parasites identified were Trichostrongylus, Ostertagia, Haemonchus, Oesophagostomum,
and Trichuris. There was a significant relationship between the occurrence of parasites and sex, age groups, body
conditions, and seasons. The presence of gastrointestinal tract nematode infections in sheep in the study area might
be due to the geographical and climatic conditions, complex life cycles of the parasites, host-parasite interactions,
practices of grazing, and pasture management. The present study is of great importance to add to the existing
knowledge of the epidemiology of gastrointestinal tract nematodes of sheep. The high prevalence rate emphasizes
the need for effective control and prevention strategies to minimize the impact of these parasites on sheep health and
productivity.

Ethical Clearance

This study was approved, and ethical clearance was given by the Dambi Dollo University Ethical Review Committee,
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guidelines of the European Directive 2010/63/EU on the Protection of Animals Used for Scientific Purposes. Informed
written consent was also obtained from the sheep owners. The objectives of the study were explained, and informed
written consent to participate in the study was taken from the sheep owners.
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