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Since the Alhamada area is known for its rangelands
and most of its inhabitants raise animals, especially
sheep and goats, this study was conducted by
collecting samples randomly from six herds of sheep
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coccidian in sheep's and study the effects of many
factors such as age, sex, and the breeding system, it
is the first study conducted in the Hamada area on
this parasite, using microscopic examination, 54
samples of sheep and goat feces were examined, of
KeyWOI‘dS. COCCidiOSiS, Eimeria, LiVestOCk, Protozoa. different ages and Of both sexes in the month Of May
2022. The result showed that the infection rate was
28% in sheep and 43% in goats. It was noted that
there were no significant differences for age in the
infection rate, as the highest infection rate was in the
age group (>2) years (39%), while the lowest

Copyright: © 2024 by the authors. Submitted for possible open infection rate was in the age group of (1-2) years
access publication under the terms and conditions of the Creative (7%), it was also shown that there is no significant
Commons Attribution International License (CC BY 4.0). difference for gender on the infection rate, as the
http://creativecommons.org/licenses/by/4.0/ infection rate in males was (22%) and females

(48%). The results showed a slight difference in the
infection rate between the open and closed breeding
systems in the Hamada region, with the closed system
averaging 25% compared to 20% in the open system.
Clinical signs also appeared on some of the infected
animals, including diarrhea, general weakness, and
some of them showed plucking of wool/hair.
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INTRODUCTION

There are many internal parasites that infect sheep and goats, they known as a major threat facing these animals, among
these parasites are those that infect the digestive system [1], infection with parasitic protozoa is a widespread disease in
the world, causes significant losses in livestock and their products [2]. Coccidiosis is considered one of the most
important parasitic diseases that affect sheep and goats. It is caused by protozoa of the genus Eimeria that parasitize the
intestinal tract of animals [3]. Diarrhea is one of the most prominent symptoms that can be observed in infected animals.it
may be mixed with mucus and blood, which causes dehydration as a result of fluid loss. It also causes anemia, general
weakness and severe symptoms may lead to death [4]. All ages are susceptible to infection but the disease is more
serious in young animals [5]. Animal become infected with this parasite through ingestion mature sporulated oocyst
eggs spread in the environment and from infected animals [6-4].

About 13 species of the genus Eimeria have been identified in goats in different parts of the world [6], as will there are
11 species infecting sheep [7]. The Eimeria parasite is very specialized for the host, meaning that the species that infect
sheep may not infect goats, despite their great similarity. The parasite has a direct life cycle that occurs in one host [8].
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This parasite lives inside the cells which lining the intestines of all birds and herbivorous animals. despite human direct
interaction with most of these animals, there are no species of the Eimeria genus that are parasitic on humans [8].
Diagnosis of infection with this parasite is done by visual examination of the animal's feces and observing its color and
consistency [9]. To confirm the infection, a microscopic examination of the feces is performed using the direct smear
method or the flotation method [10]. The sedimentation method can also be used to detect Eimeria parasite egg cysts
[1]. In addition, post-mortem examination of carcasses can reveal the presence of gametocytes inside cells. However,
molecular testing using the polymerase chain reaction (PCR) is the most recent diagnostic method and can also be used
to differentiate between species [6]. The Eimeria parasite is widespread throughout the world. Infection is observed
throughout the year, but the incidence of infection is higher in the winter and spring seasons due to increased humidity
[9] . Due to the economic impact of the disease, it has attracted the attention of many researchers around the world. A
study conducted by [11] on goats in the Igdir region of Turkey showed that the overall infection rate with Eimeria
parasites was 82%. In Iran, [12] recorded an overall infection rate of 91.5%.

In terms of studies in the Arab world, [13] reported that the infection rate with Eimeria parasites in the Suez Governorate
of Egypt was 57.70% in sheep and 60% in goats. A study by [14] on sheep and goats in the city of Tikrit in Irag showed
that the overall infection rate in the region was 56.25% in sheep and 69.05% in goats.

As for studies in Libya, the results of the necropsy study conducted by [4] showed that the intestinal mucosa was
thickened with the presence of white nodules due to the presence of different stages of Eimeria parasites in the intestinal
cells.

Due to the scarcity of studies on this topic in Libya and its absence in the AlHamada area, this study was conducted to
determine the prevalence of Eimeria infection in sheep and goats in the study areas. To investigate the relationship
between the prevalence of Eimeria infection and the age, sex, and breeding system of the animals.

METHODS

Samples were collected randomly from the AlHamada area. The current study included 54 fecal samples, 22 from sheep
(Ovis aries) and 32 from goats (Capra aegagrus hircus), with 16 samples from males and 38 samples from females, of
different ages ranging from 1 month to 8 years, in May 2022.

Table 1. A total of 6 flocks were studied

Flock | _N-of | N.samples Type of Health of flock& Nutrition Notes
animals collected breeding
. Closed breeding system (The diet in this
F.1 29 9 Closzdslt):;?dmg G%%?;::ﬁéﬁg %gg?g&g%éﬂd system was based mainly on feed consisting
Y of barley, hay and household food leftovers).
£ 30 1 Closed breeding | Good health & Feed, hay and
' system household food leftovers
Some individuals suffered from some
Closed breeding | Good health & Feed, hay, and physical weakness and from eating foreign
F.3 25 15 - ;
system household food leftovers objects such as bones and plastic.
. Very good health &
F.4 45 5 Closed breeding Feed, hay, and household
system
food leftovers
Open breeding VUL Rl &.Grazmg in Some individuals suffered from emaciation
F.5 200 8 open areas, eating natural
system and weakness.
herbs and grasses
. Very good health & Grazing
F.6 500 6 Open breeding in open areas, eating natural
system
herbs and grasses

Fecal samples were examined using both the direct smear method, where a small amount of feces was smeared on a
microscope slide, stained, and examined for oocysts, and the flotation method, where feces were suspended in a flotation
solution, centrifuged, and the oocysts were collected from the surface of the solution for microscopic examination.
The data was analyzed using the Chi-square test to evaluate the association between Eimeria infection prevalence and
animal age, sex, and breeding system, and ANOVA to compare mean oocyst counts among different animal groups.
Additionally, a questionnaire was used to collect information for each animal, including species, sex, age, location,
sample collection date, herd size, and herd health status.
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Collection, preservation and examination of samples

Fecal samples were collected directly from the rectum of each animal after that samples were placed in clean, sealed
plastic containers with a capacity of 20 ml then were stored in a refrigerator at 4°C, finally Samples were transported to
the Gharyan Veterinary Laboratory for analysis.

The samples were analyzed using the following protocol: Each sample was completely submerged in distilled water and
homogenized with a marble pestle. A portion of each sample was then transferred to a clean glass slide using a disposable
plastic pipette, covered with a coverslip, and examined under a light microscope. Eimeria oocysts were observed using
an initial magnification of 10x, followed by 25x. Some samples were further examined at 40x magnification for
confirmation. Negative samples were re-analyzed using the sedimentation method described by [15].

Statistical analysis

The statistical software R (version 4.0.2) was used to calculate the prevalence of infection by sex, age group, and farming
system. Additionally, T-tests and ANOVA were employed to investigate potential differences in the outcome based on
Sex, age group, species, and farming system.

RESULTS & DISCUSSION

A total of 54 fecal samples from sheep (n=22) and goats (n=32) were examined microscopically for Eimeria oocysts.
The animals were of varying ages and sexes and were raised in the AlHamada area. The study aimed to determine the
prevalence of infection based on age, sex, and farming system. Some infected animals exhibited clinical signs such as
diarrhea, emaciation, general weakness, and hair loss.

The results of this study revealed clinical signs in some infected sheep, which aligns with the findings of [16]. This
outcome is consistent with parasitic infections, where the presence of Eimeria oocysts in the intestines leads to the
destruction of the epithelial lining, reducing the surface area for nutrient absorption. Consequently, this can cause
diarrhea, general weakness, emaciation, and other clinical signs [17].

Prevalence of infection

The overall prevalence of infection in this study was 35% (19 out of 54 samples), with a lower prevalence of 28% (15
out of 54 samples) observed in sheep. These rates are significantly lower than those reported in previous studies from
Sudan (83.70%) [18], Turkey (100%) [19], Iran (80.48%) [20], and Germany (43.1%) [21]. The variation in infection
rates may be attributed to differences in the number of animals examined, health and environmental conditions, and the
timing of the studies.

The prevalence of infection in goats was 42% (23 out of 54 samples) which is somewhat high, even though higher rates
have been recorded comparing with other studies. For example, Eimeria oocysts were found in 187 (89.91 %) out of
208 faecal specimens [22]. 64.2 % of the 81 goats [23]. The variation of infection rate may also be due to the efforts
made in the breeding system and the attempt to control the disease or due to the development of herd immunity under
field conditions [24].

Figure (1) serve as a visual representation of Eimeria oocysts, Understanding the morphology and characteristics of
Eimeria oocysts is crucial for implementing effective coccidiosis prevention and control strategies.

Effect of age

Age did not significantly affect the prevalence of infection in sheep (P > 0.05). The highest prevalence (39%) was
observed in sheep older than 2 years, while the lowest (7%) was found in the 1-2-year age group. This may be attributed
to the fact that older lambs, who tend to play and interact more, are naturally curious and explore their surroundings,
potentially increasing their exposure to pathogens.

Table 2. Prevalence of infection in sheep according to age group

Age group Number of Number of infected samples | Prevalence (%)
samples
1-2 years 18 1 7
2-3 years 14 6 43
> 3 years 20 8 40
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Figure 1. Eimeria oocysts. 1,2 Unsporulated oocyst; 3,4 sporulated oocyst

Effect of sex and farming system

Sex

We found that neither sex nor age influenced the prevalence of coccidiosis in adult sheep. However, in adult goats,
females had a significantly higher prevalence of infection than males, which is consistent with the findings of [13]. In
contrast, there was no significant difference in the prevalence of infection between male and female sheep, aligning with
the results of previous studies [13-25].

While the statistical analysis did not detect a significant difference in infection prevalence between males and females
(p < 0.05), the observed prevalence was higher in females (48%) compared to males (22%). This finding could be due
to biological or behavioral factors and There's a possibility that female hormonal cycles might influence the immune
response, making females more susceptible during certain times Further investigations are needed to understand the
underlying mechanisms.

Table 3: Prevalence of infection according to sex

Sex Number of samples | Number of infected samples Prevalence (%)
Male 16 4 25
Female 38 15 39

Farming system

Statistical analysis did not reveal a significant difference in the prevalence of infection between the two grazing systems
(P > 0.05). However, the closed grazing system had a slightly higher prevalence (30%) compared to the open grazing
system (20%). This finding may be attributed to factors such as increased animal contact rates or the accumulation of
pathogens in the closed environment. Further research is needed to elucidate the underlying mechanisms, and a larger
sample size might be necessary to detect a statistically significant difference.
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Table 4. Prevalence of infection according to farming system

Farming system | Number of samples | Number of infected samples Prevalence (%)
Open grazing 14 3 21
Closed grazing 40 16 40
CONCLUSION

The results show that there is no statistically significant difference in the prevalence of infection between males and
females or between the two farming systems. This may be attributed to the small sample size of the study. Despite not
achieving the desired results, the spread of the disease has been observed at this study area, which necessitates more
comprehensive studies with a much larger sample size than the one used in this study Considering factors like age and
coccidian species in future studies. Also Investigate potential differences in environmental conditions between the
grazing systems and evaluate management practices in both systems (Open and Closed grazing) to identify potential
risk factor. Finley By recognizing Eimeria oocysts, livestock producers and veterinarians can take proactive measures
to protect animal health which include proper sanitation, strategic use of anticoccidial drugs, and maintaining healthy
animal nutrition could minimize economic losses.
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