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ABSTRACT
Keywords: This study investigated the prevalence of gastrointestinal parasites (GIPs) and
Hematological, Horses, their influence on hematological and selected biochemical parameters in
Gastrointestinal Parasite. horses. Our study was carried out on 110 horses of different ages and both

genders during the period from April 2023 to May 2024 in Al Jabal Al Akhdar
Region, Libya. Fecal and blood samples were collected for parasitological
examination, hematological, and biochemical analysis by using an automatic
cell counter and a spectrophotometer. The results showed that 59.09% of
horses were infected with gastrointestinal (GI) parasites, Cyathostomins spp.,
which was the most prevalent species in this study among the infected horses;
eight horses had mixed infections. The hematological analysis revealed a
significant increase in basophils in infected horses, whereas no statistically
significant differences were observed in Hb, Hct, RBCs, MCV, MCH, MCHC,
WBCs, neutrophils, eosinophils, monocytes, lymphocytes, and platelets, or
serum total protein levels.

Introduction

Libya has recently witnessed an increase in horse breeding for several purposes, including producing quality
breeds, competing in racetrack events, and taking part in formal equestrian competitions [1] . Horses belong
to the equine group, and they are found in temperate, semi-arid, or mountainous regions, where they live
in groups with other domestic animals such as sheep and goats [2]. The global horse population is
approximately 124 million, and more than 60% are found in developing countries, which are used for various
purposes [3]. Horses serve an essential function in both economic and social spheres. They are commonly
maintained for agricultural tasks such as plowing, planting, and threshing [4]. Horses are susceptible to a
wide range of parasitic infections that cause health problems [5] [6]. Equines are often infected by helminths,
or parasitic worms, which rank among the most common parasites. These helminths include nematodes
and cestodes [7].

Equine productivity is negatively affected by parasitic infections, especially those due to cyathostomum and
large strongyles, which lead to anemia, weight loss, gastrointestinal disturbance, and impaired nutrient
absorption, thereby reducing overall performance [7] Gastrointestinal parasites(GIPs) significantly affect the
economic value of equines, resulting in decreased fertility and work performance [8]. Horses may appear
clinically normal; however, they may carry more than half a million GIPs, such as nematodes, protozoa, and
cestodes [9]. The most common clinical symptoms observed in horses infected with nematodes are decreased
appetite, weakness, loss of body weight, rough hair coat, diarrhea, and, finally, leading to death [10].

In addition, horses can host a large number of parasites without showing any clinical symptoms [11]. Among
the various groups of helminths, large strongyles are the most common affecting horses [12]. Hematological
parameters are useful in the diagnosis of infectious, parasitic, and metabolic conditions. They are also used
to suggest therapeutic and to evaluate the overall health of a herd [13]. Therefore, this study aimed to identify
the prevalence rate of gastrointestinal parasitic infection (GIPs) and investigate their influence on
hematological and selected biochemical parameters in horses infected with (GIPs).

Methods and Materials

Study area and animals

A cross-sectional study was carried out on 110 horses randomly selected from different ages, genders (65
female,45 male), and different farms of the Aljabal Alakhdar region, located in Northeastern Libya. This part
of the country is characterized by abundant rainfall, fertile soil, and a moderate climate [14] .
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Samples collection and parasitological examination

Fecal samples

A total of 110 fecal samples were obtained directly from the rectum of each animal individually, placed in
nylon bags, and then sent to the laboratory on ice for parasitological examination. About 10 grams of fresh
feces of each sample were tested within 24 hours of collection using a simple flotation test. This procedure
was used to identify the presence of GIPs [15], which include eggs of helminths and protozoal cysts or
oocysts.

Hematological and biochemical analysis

Blood samples

Blood samples were obtained from the jugular vein of each animal in the early morning, and each sample
was placed in a tube containing EDTA for hematological examination. For biochemical measurement, blood
samples were collected in plain tubes, kept at room temperature for clotting, and then centrifuged at
3000rpm for 10 minutes to obtain serum[16]. In this study, hematological parameters, including hematocrit
(Hct%), hemoglobin (Hb), red blood cells (RBCs), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), white blood cells (WBCs), and
platelets, were measured using an automated hematology analyzer (ABAXISVet Scan HMS5). Serum total
protein was estimated by using a specific reagent kit on a biochemical auto-analyser (Rapid Diagnostic Pvt.
Ltd. STAR 21 plus). The biochemical parameter is total protein, which was estimated by using a specific
reagent kit.

Statistical analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 23. The descriptive
statistics test was used to calculate the mean and standard error of the data. The normality of the data
distribution was assessed using the Shapiro-Wilk test, and the equality of variances was evaluated using
Levene's test. An independent-samples t-test was used to compare means between the infected and non-
infected groups. A p-value of less than (< 0.05) was assumed statistically significant.

All parameters were reported as meant standard error.

Ethical approval
This study was approved by the Al-Mukhtar committee for Bio-safety and Bioethics, Omer Al-Mukhtar
University; approval number is NBC: 007. A. 26. 91.

Results

As shown in (Table 1), out of 110 samples, 65 (59.09%) were found to be positive for GIPs. Six GIPs were
reported in this study, including: three nematodes (cyathostomins spp, Parascaris equorum, and Oxyuris
equi), one cestoda (Anoplocephala spp.), one protozoa (Eimeria leuckarti), and one arthropoda
(Gasterophilus spp.). The infestations were single or mixed. Cyathostomins spp (small strongyles) were the
most prevalent parasite among all types of GIPs helminth infections, it had the highest prevalence of 58.18%
(64/110). Mixed infection with two or more parasites was detected in eight horses, 7.3% [8].

Table 1. Fecal examination illustrates the prevalence of GIPs infection in horses

Cyathostomins . : . .
Examined | Infected | Mixed spp. (small Parascaris Oxyul:ls Anoplo?ephal E1mer1a. G.asteroph
equorum equi a spp sistoda. leuckarti ilus spp.
strongyles)
110 65 8 64 4 3 1 1 1
Horses
Pre"i/ience %59.09 | %7.3 %58.18 %3.64 %2.73 %0.91 %0.91 %0.91

As summarized in (Table 2), the hematological and biochemical analysis revealed that there was no
statistically significant difference documented in most hematological and the biochemical parameters in
infected horses, including hematocrit (HCT%), hemoglobin (Hb), red blood cells (RBCs), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC),
Eosinophils (E), neutrophils (N), Lymphocytes (L), monocytes (M), and platelets as well as total serum
protein. However, a significant increase in basophils in infected horses when compared to non-infected
horses was observed.
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Table 2. Hematological parameters in infected horses compared to non-infected horses

Blood parameter Non-mi(’;c::eg) horses Infec(tl:\;e:dGlsl;)rses P Value
Hct (%) 35.160+£1.407 34.740+0.621 0.763

Hb (g/dL) 13.189+0.515 12.865+0.230 0.526
RBCs (per/u L) 7.70210.302 7.565+0.135 0.646
MCV (f]) 44.862+£1.020 45.860+0.022 0.241
MCH (pg) 16.584+0.377 16.722+0.235 0.746
MCHC (g/L 36.754+£1.027 42.131+£5.123 0.390
WBC (per/u L) 10491750 122544859 0.125
N% 43.056%1.667 43.854+£1.245 0.702

B% 0.169+0.046 0.326+0.051 0.025*
M% 4.491+0.200 4.745+0.200 0.371

L% 49.438+1.793 50.277+1.255 0.702

PLT 137.67+9.629 139.43+8.917 0.893

TP (g/d) 6.91+£0.264 7.48+0.212 0.098
E% 0.638£0.093 0.955+0.177 0.116

Discussion

In the current study, the prevalence of GIPs was recorded to be 59.09% (65/110). This prevalence was in
close agreement with [17-20], who found a prevalence rate of 59.25%, 59.3%, 55.7%, 51.7% in North India,
Mekelle Region, Kombolchu town, and Warmia of Mazury, respectively; however, it was higher than reported
in Egypt (16%) by [21]. A higher prevalence rate of GIPs was obtained by [22,23,11], who recorded 92.71%,
76.1%, and 84.76% in Gondar town, Ethiopia, Nepal, respectively. In the present study, the highest
prevalence was 58.18% for the infection with Cyathostomins spp (small strongyles). This finding is higher
than the 13.3% reported by [24] and the 15.79% [25]; however, it is lower than the 88.4% recorded by[26].
The high prevalence of Cyathostomins spp indicated a significant equine health problem in the Al Jabal AL
Khdar region, especially since the global distribution of these helminths is not restricted to specific climatic
conditions or management programs [27]. The high prevalence could be due to the development of
anthelmintic resistance, a globally documented issue, where Cyanthostomins spp have been reported to
exhibit resistance to multiple types of anthelmintic drugs[28]. Our findings could be alarming for that issue,
particularly if the deworming programs are not effectively applied in the area.

Variations of the prevalence rate could result from different management systems, climatic conditions,
environmental hygiene, deworming programs, sampling method, and sample size[17,29,21]. Moreover, the
prevalence variation in the current study may result from the geographic areas where it has been found that
highland regions characterized by a cooler climate recorded a higher prevalence rate than those from lowland
areas [30]. In our study, the prevalence of Parascaris equorum was 3.64%, which was close to that reported
by [31] (4.6%) in Germany and slightly lower than that observed by [26] (5.1%) in Egypt and much lower
than (43.8%) obtained by [22]. The reason for the lower prevalence rate of Parascaris equorum in this study
can be attributed to the sample collection method.

Fecal samples were mostly from adult horses, where the infection with Parascaris equorum is common in
horses less than 5 years old [32]. The prevalence rate of Oxyuris equi was 2.73%. This finding was slightly
lower than those by[33] (4%) and [34] (4.7%); however, higher than reported by[22] (0.95%) and [23] (1.47%).
A higher prevalence rate of 27.1% and 34.2% was reported by[35] and [29], respectively. A lower prevalence
of Oxyuris equi may be attributed to the cooler climate in the study region [11]. In the current study, the
mean of Hb, Hct, and RBCs in infected animals was slightly low or within the normal range of non-infected
animals. This result was in agreement with[36] and [6]. These results can be associated with the nature of
helminths were the clinical picture may appear with or without anaemia [27,6]. In addition, MCV, MCH, and
MCHC remained within normal values as previously reported by [10]. In the recent study, the mean of WBCs
in infected horses was (12254+859), which is within the normal range; however, many researchers have
reported an increase in white blood cells in infected equines [36,37].

An increased WBC count may occur in response to the irritation of the intestinal mucosa caused by larval
migration, leading to inflammation [38,6]. The mean basophils (0.326+0.051 %) were significantly elevated
in infected animals, and this result was in agreement with[37]. Helminth infection is mainly associated with
increased eosinophilia [39]. However, basophils have contributed to the immune defense against helminth
infections for over 50 years by activating type 2 T helper cell responses and are also important in allergic
responses [37,40]. Furthermore, the reason for the increase in basophils over eosinophils can be attributed
to the fact that the predominant parasites were Cyathostomins. As gastrointestinal nematodes, they have

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 18-03-2026 - Accepted: 17-05-2026 - Published: 24-05-2026 290


https://doi.org/10.69667/lmj.26513
https://lmj.ly/index.php/ojs/index

Libyan Med J. 2026;18(5):288-292
https://doi.org/10.69667/Imj.26513

Libyan Medical Journal

https://lmj.ly/index.phplojs/index eISSN: 2079-1224

the ability to suppress immunity by producing factors inhibiting Th2 cells and eosinophil activities.
Therefore, Cyathostomins may have a similar immunomodulatory effect [39].

The measurement of protein concentration in blood serum is one of the common tests in laboratory
diagnosis. Changes in plasma protein levels may arise from variations in their synthesis, increased
breakdown, or protein losses from the body. Biochemical studies in GI parasite-infected horses showed a
decrease in total protein [10, 36]. However, in this study, the protein showed no significant alteration. It was
in agreement with the study of [36,6]. Variations in hematological and chemical parameters can be attributed
to several factors, including environmental and physiological conditions, breed, geographical sites, nutrition,
and management programs. Although the high prevalence of infection with internal parasites in this study
may be due to the absence of effective periodical deworming programs, the observed normal values of
hematological and chemical parameters may be affected by the quantity and quality of the national regime,
which reduced the damage caused by the parasites [6]. However, our findings revealed a significant increase
in basophils in infected horses. This increase indicates an effective immune response played by basophils,
specifically the activation of Type 2 immune responses. Therefore, future research should focus on the
primary role of basophils in equine immunity. Furthermore, effective therapeutic programs should be
performed, and the random use of anthelmintics should be limited. Significantly, anthelmintic resistance
studies should be applied to determine the resistance levels, especially since the high prevalence of internal
parasites in this study was due to Cyathostomins, which are globally known for their ability to develop
resistance to anthelmintics.

Conclusion

Our study showed the prevalence of GIPs in horses in AL Jabal Al Akdar; the main finding from the study
was Cyathostomins spp. (small strongyles) followed by Parascaris equorum, then Oxyuris equi, and there
were mixed infections of these parasites. Horses infected with gastrointestinal parasites showed a significant
increase in basophils, while there were no changes in other measured parameters.

Conflict of interest. Nil
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