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Parasitological Survey of Intestinal Helminths in Equines from Al-Najaf and  Al-Diwaniyah Governorates

Abstract  

Helminth infection is the most common problem that causes economic and health losses, especially in equines. The present study aimed to identify and diagnose specific intestinal helminths that are responsible for causing diarrhea in horses and donkeys. Additionally, the study aimed to determine the prevalence of these infections in various regions of Al-Najaf and Al-Diwaniyah. Additionally, the study investigated how the age and sex of the animals influenced the occurrence of the disease. The laboratory analysis of feces from 105 equines (84 horses and 21 donkeys) showed that 48 of them were infected with nematodes. Among the infected equines, 30 were horses (35% of the total horses) and 18 were donkeys (85% of the total donkeys). The specific types of nematodes found were Trichostrongylus axei (31% of the infections) and Strongylus spp. (14% of the infection). Overall, the percentage of equines infected with nematodes was 45%. The disparities in infection rates between Trichostrongylus axei and Strongylus spp. were statistically significant (P ≤ 0.05). The incidence of nematode infections was highest (60%) in equines aged 2 and 4 years old, and lowest (38%) in equines aged 6 and 8 years old. The prevalence of nematode infections was greater in female equines (48%) than in male equines (37%). Al-Manadera had the highest prevalence of nematode infection, with approximately 62%, while Al-Diwaniyah (known for its Arabian horses) had the lowest prevalence, at approximately 25%. Statistically, there were significant variations (P ≤ 0.05) between different regions. However, there were no significant changes (p > 0.05) in infections based on animal age and sex, as they showed similar percentages of infection. The subclinical impacts of nematodes likely have a pervasive impact on the animal's health and productivity throughout its life. Hence, it is imperative for future research to examine the harmful consequences of nematodes.
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Introduction

Archaeological discoveries in Mesopotamia provide evidence that humans tamed horses in ancient times, establishing equines as one of the earliest domesticated animals , Although there has been broad adoption of machinery worldwide, donkeys continue to serve as valuable work animals in the agricultural systems of developing nations. This is evident from their extensive employment in both rural and urban areas, where they play a crucial role in ensuring food security and promoting social equality, particularly in regions facing acute food insecurity (Olsen, 2016). 

Parasitic diseases are significant epidemiological variables that affect equines, particularly the parasites that infest the digestive tract. These parasites have a detrimental impact on the overall health of the equine due to their consumption of its food and absorption of its blood full stop , Equines can be infected by several parasites, including endoparasites such as nematodes, trematodes, protozoa, and well as ectoparasites (Gasterophilus spp) as well as ectoparasites (Khamesipour et al., 2021). . There is a scarcity of knowledge regarding diseases and health issues in horses and donkeys. However, what is even more noticeable is the total lack of research and studies on problems specifically related to these animals (Alharis, 2021). A group of researchers in Iraq (Abdul Majeed and Mohammad Osamma, 2004; Esmaeel, 2009; Charles & Robinson, 2006; Al-Hussainy, 2011). 
Aim
The objective of this study is to examine the frequency of intestinal helminthes infection in horses with diarrhea, as well as in healthy horses in various localities and districts of Al-Najaf and Al-Diwaniyah Provinces. The study also recorded the impact of age and gender on the prevalence of the infection.
Materials and methods:

Ethical Approval

This study was conducted in conformity with the rules of the Animal Ethics Committee of the Faculty of Veterinary Medicine at the University of Kufa (license number: 27935 in 13/2/2021).

Materials : Solutions

The procedures for preparation of solutions/reagents  are the universal procedures followed by (Charles and Robinson, 2006). 

Stains

 Carbol fuchsin stain, alcohol basic fuchsin stain.
Methods
Field study

     The current investigation was carried out by making weekly visits to several districts and towns in two provinces: Al-Najaf province, namely Al-Najaf downtown, Al-Heera, and Al-Manadera, and Al-Diwaniyah province, specifically the center of Arabian horses. During the study animals, which were recorded in dedicated forms. These forms included information, such as the sample number, date, geographic location, owner's name, sex, age, and health status. 

The investigation was carried out during the months of early November and mid-March in 2021. The study included a total of 105 equines (comprised 24 males and 81 females), comprising horses and donkeys of all ages and both sexes. The animals were categorized into three age cohorts: 2-4 years old, 4-6 years old, and 6-8 years old. The study comprised 24 males and 81 females, with a total of 105 samples randomly obtained from Equidae.


Collection of Fecal Samples  

    
The procedures for fecal examination methods were collected 105 fecal samples randomly from horses and donkeys(Wakil, Yakaka,2013).
Fecal examination methods:
Direct smear method:
  The method involves placing a small amount of feces directly on the microscope slide, followed by the addition of several drops of saline to the same amount of feces. 

The solution and feces are mixed together until they get homogenous. The solution is smeared over the slide to create a thin film. The slip is covered. The slide under the microscope is examined by 40 X and 100 X (Charles and Robinson, 2006). 

Flotation method: 

         A beaker was filled with 4-5 grams of excrement and a small quantity of distilled water was added for mixing. The liquid was filtered through two layers of gauze and subsequently collected in a new 15-ml test tube. The combination underwent centrifugation at 1000 rpm for 3 minutes, after which the liquid portion above the sediment was removed. The sheather's solution was introduced to the sediment and carefully blended. The combination underwent a second centrifugation at 1000 rpm for 5 minutes. Subsequently, the opening of the test tube was sealed with a slip. The tube was left for 5 to 10 minutes. Subsequently, the cover slip was taken off. The specimen was positioned on a microscopic slide and scrutinized with a 10X and 40X magnification (Bowman and Lynn, 2009). 
Statistical analysis
Data analysed using SPSS version 26 and GraphPad Prism 8.0. The results were presented as mean ± standard errors (SE), and a P value < 0.05 was considered statistically significant. The LSD was used to find differences between the groups. The data were statistically analyzed using the one-way ANOVA.

Results
     Out of the 105 fecal samples taken from the animals examined, only 48 samples were infected with helminthes (nematodes) 45%.

Infection according to species of animal:
     Analysis of fecal samples revealed that 35% (30 out of 84) of the horses and 85% (18 out of 21) of the donkeys were found to be infected with nematodes. The disparities in infection rates between horses and donkeys were statistically significant (P < 0.05) present in Table (1).
Table (1): The number and percentage of Infected with nematodes in horses and donkeys 
	Species of    animal


	Number of examined animals
	Number of infected animals
	Percentage of infection%

	Horse
	84
	30
	35

	Donkey
	21
	18
	85

	Total
	105
	48
	45

	Chi-Square χ2 (p value)
	16.924 (0.000) *


*  P ≤ 0.05

The parasitic infections with nematodes:

      This study shows that percentage of infection with nematodes Trichostrongylus axei were 31% and Strongylus spp. were 14%. The statistical analysis shows significant differences between the rates of infection of Trichostrongylus axei and Strongylus spp. (P ≤ 0.05), as shown in Table (2) and Fig. (1, 2, 3 and 4). 

Table (2) The number and percentage of nematodes species infection in equines: 

	Helminthes

Nematoda


	Number of examined animals
	Number of infected animals
	Percentage of infection%

	Trichostrongylus

axei
	105
	33
	31

	Strongylus spp.
	105
	15
	14

	Total
	105
	48
	45

	Chi-Square χ2 (p value)
	8.750 (0.003) *


*  P ≤ 0.05

Diagnosis of helminthes (nematodes) infections:

[image: image1.jpg]


   [image: image2.jpg]



Figure (1). Shows Egg of Strongylus spp. 40 X. Figure (2)  Larva of Strongylus spp. 40 X
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Figure (3) reveal Egg of Trichostrongylus axei b40 X. 
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Figure (4) heavy infection with egg of Trichostrongylus axei.   40 X 

Effect of Age and Sex on Infection with Nematodes:
     The study found that the prevalence of nematode infection was highest in equines aged 2-4 years (60%), followed by horses aged 4-6 years (50%). Horses aged 6-8 years old had the lowest infection rate, which was 38%. 
Similarly, the prevalence of helminths infections was greater in females compared to males, with rates of 48% and 37% respectively. The statistical analysis revealed no significant differences in the infection rates among animals based on age and sex (p> 0.05), as indicated in Table (3).  

Table (3): Relation of age and sex of animals with percentages of nematodes infection in horses and donkeys.  
	Age of animal (year)


	Number of examined animals
	Number of infected animals
	Percentage of infection%

	(2-4) years
	15
	9
	60

	(4-6) years
	36
	18
	50

	(6-8) years
	54
	21
	38

	Total
	105
	48
	45

	Chi-Square χ2 (p value)
	0.911 (0.634) NS

	Sex of animal
	Male
	24
	9
	37

	
	Female
	81
	39
	48

	Total
	105
	48
	45

	Chi-Square χ2 (p value)
	0.328 (0.567) NS


NS =Non-significant P > 0.05
Geographic distribution of Nematodes infection:

     Results of the present study revealed that the highest infection rates with nematodes were in Al-Manadera (62%), followed by Al-Heera and Al- Najaf city (53% and 50%, respectively). The lowest infection rates were in Al-Diwaniyah (center of Arabian horses) (25%).

The statistical analysis of the results revealed that the different rates in infections across the regions of the study were significant (P ≤ 0.05), as shown in Table (4).

Table (4) Demonstrate the infection percentages of nematodes in the regions of the study:

	Region of Study
	Number of examined animals
	Number of infected

animals
	Percentage of infection%

	AL- Najaf
	6
	3
	50

	AL-Heera
	39
	21
	53

	AL-Manadera
	24
	15
	62

	AL-Diwaniyah (center of Arabian horses)
	36
	9
	25

	Total
	105
	48
	45

	Chi-Square χ2 (p value)
	10.033 (0.018) *


*  P ≤ 0.05

Discussion:

The ongoing research on the prevalence of nematode infections in horses and donkeys of different age groups identified several instances of diarrhea. 
The overall prevalence of nematode infection was 45%. Our results align with the findings of (Khamesipour et al., 2021), which indicated that helminths accounted for 46.7% of cases in Iran, and with (Sapkota, 2009), which demonstrated a 45% frequency of parasite illnesses in mules.
Nevertheless, our findings are inferior to and diverge from certain examples documented in prior investigations. In Iraq's Mosul, the infection rate was 83.33% in (Abdul-Majeed and Al-Saad, 2006), while in Iraq's Al-Diwaniyah, the infection rate was 95% in equines in (Al-Hussainy, 2011). Additionally, in (Ibrahim et al., 2011), the infection rate was 96.9% in donkeys from Ethiopia. 


In Pakistan, the prevalence of gastrointestinal parasites was 75% in (Mahfooz et al., 2008). In Turkey, parasites were found in 100% of horses and donkeys in (Uslu and Feyzullah, 2007). The overall prevalence of helminthes was 73.2% in (Mwasame, 2020). In Ethiopia, the overall prevalence of gastrointestinal nematodes was 76.8% in (Lema et al., 2024). Finally, in (Getahun et al., 2024), the overall prevalence of helminthes was 90.4%.  The prevalence of helminthes infections was 85% in donkeys and 35% in horses. Thus, these percentages are comparable to (Lema et al., 2024), who also reported a significant increase in donkey infections by 83.78%. However, the proportion for horses was different, reaching 67.28%.  Furthermore, this study's results closely align with those of (Mwasame, 2020), who reported an 82.5% helminthes infection rate in donkeys and a 57% infection rate in horses. However, our results diverge from and are lower than the infection rates reported by (Umur, and Acici, 2009; Ismail et al., 2016), who discovered that the infection rates were 91.57% in horses, 96.77% in donkeys in Turkey, and 97.78% in donkeys in Mosul, Iraq, respectively. In addition, the findings exceeded the rates reported by (Temesgen and Tihune, 2017), who discovered that the prevalence of illnesses in Ethiopian donkeys was 72.33%.  This study demonstrates that the prevalence of nematode infection, specifically Strongylus spp., was 14%. Although this discovery aligns with and is lower than the data in (Wannas, 2012), which indicated that Strongylidae infections were at 50% in Al-Diwaniyah, Iraq, it differs from the findings in Mosul (Abdul Majeed and Mohammad Osamma, 2004), Turkey (Veli YÝlg et al., 2005), and Iran (Tavossoli et al., 2010). These studies reported infection rates of 86.4%, 68%, and 72.9% respectively. Furthermore, our results indicate a reduced prevalence of infections compared to previous studies conducted in Turkey (26%), Iraq's Mosul (8%), and Ethiopia (27%), which reported infection rates of 100%, 70%, and 99% respectively. However, our results diverge with the findings of (Albadrani and Aldelami, 2009; Esmaeel, 2010; Zangana et al., 2013; Ismail et al., 2016; Mijatović et al., 2022; Getahun et al., 2024), who reported infection rates of 31.58% and 36.6% in Iraq's Mosul, 29.35% in Iraq's Erbil, 84% in Sudan, 54.7% and 57.2% in Ethiopia, 35% in Serbia, and 65.1% in Ethiopia, respectively.

This study reveals that the prevalence of Trichostrongylus axei infection was 31%. This data aligns with previous studies conducted in Ethiopia (Ayele et al., 2006), Mosul (Esmaeel, 2009), Al-Diwaniyah (Al-Hussainy, 2011), and Sudan (Ismail et al., 2016), which reported infection rates of 40%, 33.35%, 32.14%, and 30.4% respectively.  Similarly, our results diverge with the findings of (Abdul Majeed and Mohammad Osamma, 2004) and (Esmaeel, 2010) in Mosul, Iraq, and (Temesgen and Tihune, 2017) in Ethiopia, who recorded infection rates of 8%, 20%, and 8.3% respectively. While the research conducted in Iran and Turkey did not discover any instances of Trichostrongylus axei infections, the study that confirmed a prevalence rate of 58% was limited to less than 31 cases. These disparities may indicate a correlation with distinct environmental circumstances, such as weather patterns, animal cleanliness, and the sample sizes of animals analyzed in each investigation. 

Moreover, this study demonstrates that the rates of infection were elevated in horses between the ages of 2 and 4 years (60%), but comparatively lower in horses aged 6 to 8 years (39%). This discovery is comparable to several prior investigations. It is comparable to the findings of (Tramboo et al., 2024), who observed a higher incidence of infections in young equines compared to adult equines; (Al-Hussainy, 2011), who reported a higher prevalence of infections in equines aged 4 years old; (Ismail et al., 2016), who indicated a high prevalence of helminthes infections in donkeys aged 2.5-4 years old; and (Temesgen and Tihune, 2017), who found that gastrointestinal infections were more common in young animals than in older animals. 

Similarly, our findings differ from certain prior investigations. It contrasts with the findings of study (Umar et al., 2013), which showed that infections were more prevalent in older horses compared to younger horses, study (Mwasame, 2020), which reported a higher infection rate of 81.8% in animals aged 10 years old, and study (Lema et al., 2024), which suggested that infections were more common in adult animals. This is because young animals have underdeveloped immune systems and low resistance. Consequently, the infection was acquired during the initial exposure to contaminated pasture, particularly after weaning, which increased the susceptibility to helminthes infections. 

The prevalence of nematode infections was higher in females compared to males, with rates of 48% and 38% respectively. This finding exhibits both similarities and differences when compared to earlier investigations. Therefore, this discovery aligns with the findings of (Temesgen and Tihune, 2017; Tramboo et al., 2024; Lema et al., 2024) in terms of observing a high infection rate in females. However, it differs from the findings of (Al-Hussainy, 2011), which reported a greater infection rate of 60% in males and 41.66% in females. In (Umar et al., 2013), the infection rate was 82.9% among males and 38.5% among females. In contrast, in (Mwasame, 2020), the infection rate was 74.2% among males and 70.9% among females. In addition, no statistically significant differences (p>0.05) were found in infections based on the sex of the animals, indicating that the sex of the animal does not impact nematode infection. 
Conclusions
Nematodes were detected in all areas examined in this study and were commonly observed in both young and older animals. However, their occurrence was most prevalent in young animals, as both males and females were susceptible to nematode infections. Since there were few instances of diarrheic samples, it may be concluded that diarrhea was not associated with the nematode infection. The subclinical impacts of nematodes likely have a pervasive impact on the animal's health and productivity throughout its life. Hence, it is imperative for future research to examine the harmful consequences of nematodes. Furthermore, there is a need to increase awareness on the prevention of illnesses caused by intestinal helminthes in farmed animals.
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