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Abstract
The present study aims to carry out a helminthological examination and epizootiological determination of the parasites that were detected 
by the parasitological examination in the carcasses and internal organs of wrestling camels that were slaughtered due to miscellaneous 
reasons. The material of the study comprised wrestling camels that were sent to the slaughterhouse for various reasons including sickness, 
old age, and underperformance due to an unknown cause. The present study was conducted on 24 male wrestling camels of ages ranging 
between 5 to 20 years. After slaughtering, the carcasses and internal organs were examined parasitologically. All internal organs, except 
for abomasum and intestines, were macroscopically analyzed in the slaughterhouse to determine whether any helminth larvae or adult 
helminths were present and those that bore traces of a parasitic period were brought to the laboratory for further analysis. For the examination 
of the digestive system, abomasa, and intestines, along with their contents, were brought to the laboratory to perform macroscopic and 
microscopic analyses by following appropriate methods. At least one helminth infection was seen in 14 (58%) of 24 camels in necropsy. The 
analysis of the organs revealed hydatid cysts in 12 (50%) animals, which were localized in the lungs of 7 animals, livers of 3 animals, both 
in the lung and liver of one animal and in the spleen of another animal. By examining the stomachs and intestines of the animals, Stilesia 
globipunctata was detected in the small intestines of 3 camels (12.5%), while Nematodirus filicollis was detected in the small intestine of one 
animal (4.1%), and Oesophagostomum venulosum was detected in the large intestine of the same animal (4.1%). Neither helminth larvae 
nor adult helminths were observed in other organs. The presence of hydatid cysts in over fifty percent of the examined camels is noteworthy. 
As a disease of great importance for public health, its prevalence in camels brings forth the absolute requirement for slaughtering animals in 
slaughterhouses or under the control of a veterinary physician. This study is the first one to report the occurrence of Stilesia globipunctata, 
Nematodirus filicollis and Oesophagostomum venulosum in camels at species level.
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Güreş Develerinde Nekropsi İle Tespit Edilen Helmintler

Öz
Bu çalışmada, güreş develerinin çeşitli nedenlerle kesime sevk edilenlerinde karkas ve tüm iç organların helmintolojik açıdan muayenesi 
ve tespit edilen parazitlerle bu hayvanlarda epizootiyolojik bir durum tespiti yapılması amaçlanmıştır. Çalışmanın materyalini hastalık, ileri 
yaş, nedeni bulunamamış performans düşüklüğü gibi değişik sebeplerle mezbahada kesilen güreş develeri oluşturmuştur. Çalışma yaşları 
5-20 arasında değişen tamamı erkek 24 güreş devesinde gerçekleştirilmiştir. Kesim sonrası karkas ve tüm iç organlar parazitolojik açıdan 
incelenmiştir. Abomasum ve bağırsaklar dışındaki tüm iç organlar helmintlere ait larva ya da erişkin dönemleri açısından mezbahada 
makroskobik olarak incelenmiş, her hangi bir paraziter döneme rastlananlar sonraki incelemeler için laboratuvara getirilmiştir. Sindirim 
sistemine ilişkin incelemeler için abomasum ve bağırsaklar içerikleri ile birlikte laboratuvara getirilerek makroskobik ve mikroskobik 
incelemeleri uygun yöntemlerle burada tamamlanmıştır. Nekropsisi yapılan 24 devenin 14’ünde (%58) en az bir helmint enfeksiyonu 
görülmüştür. Yapılan organ muayenelerinde 7’si akciğer, 3’ü karaciğer, 1’i akciğer karaciğer birlikte ve 1’i dalak yerleşimli olmak üzere 
toplam 12 (%50) devede hidatik kiste rastlanmıştır. Mide ve bağırsaklarda yapılan incelemelerde ise 3 devenin ince bağırsaklarında Stilesia 
globipunctata (%12.5), bir devede Nematodirus filicollis (%4.1) ve aynı devenin kalın bağırsaklarında Oesophagostomum venulosum 
(%4.1) tespit edilmiştir. Bunlar dışında kalan organlarda herhangi bir helminte ait larva ya da erişkin döneme rastlanmamıştır. İncelemesi 
yapılan develerin yarısından fazlasında hidatik kiste rastlanması dikkat çekicidir. Halk sağlığı açısından son derece önemli olan bu hastalığın 
develerdeki yaygınlığı kesimlerin mutlaka mezbahalarda ya da veteriner hekim kontrolünde yapılması gerekliliğini ortaya çıkarmıştır. Bu 
çalışmayla Stilesia globipunctata, Nematodirus filicollis ve Oesophagostomum venulosum develerden tür düzeyinde ilk kez bildirilmiştir. 
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INTRODUCTION
Competitive and struggling behaviors that male camels 
display in mating period due to hormonal alterations 
were colloquially considered similar to wrestling. This 
competition became apparent in camel owners as 
well, which turned into annual festival organizations 
and became traditional. Camel wrestling dates back to 
the fifteenth century, and it is still performed in Turkey [1]. 
Camel wrestling events are held annually between 
December and mid-March in almost 100 towns in Marmara, 
Mediterranean, and mostly Aegean region [2]. Although the 
relation between these animals and people is very long 
considering their use for transportation and traveling, 
there are very few scientific studies on the diseases  
in these animals. Studies on parasitic diseases, which  
may be an issue for almost any kind of animal breeding,  
are also limited to the detections based on fecal 
examination [1,3,4].

The presence of parasites living in the digestive system 
and related organs can be revealed at a certain level in 
living animals by the detection of helminth eggs and 
larvae in their feces. Accordingly, a recent study performed 
in Turkey identified these parasites mainly at the genus 
level through fecal cultivation [1]. These worms, most of 
which were reported for the first time, also contributed 
significantly to the parasite fauna. In this study, 74% 
(81/109) of the camels were infected with one or more 
parasites. Some species, such as Trichostrongylus spp. 
Ostertagia spp., Haemonchus spp., Nematodirus spp., 
Chabertia ovina, Oesophagostomum spp., Trichuris spp., 
Capillaria spp., Cooperia spp., Cooperia oncophora, Fasciola 
spp., Dicrocoelium spp., Paramphistomum spp. Dictyocaulus 
viviparus, Eimeria cameli, Eimeria spp. have been reported 
at different rates [1]. However, organ examinations that 
use necropsy techniques are more valuable because they 
allow species-level identification and a morphological 
examination of the larval stages of cestodes; the parasites 
in organs not related to the digestive system, and all of the 
parasites found as well.

In this study, it was aimed to make a parasitological 
examination of the wrestling camels’ carcass and all the 
internal organs that were subjected to slaughtering due 
to various reasons, and to determine the epizootiological 
condition of these animals based on the parasites detected.

MATERIAL and METHODS

The subjects of this study were wrestling camels 
slaughtered in slaughterhouses due to various reasons 
such as illness, old age, or lack of performance with no 
detected reason. This study was conducted between 
November 2016 and October 2017 in Integrated Meat 
Facilities located in Umurlu district of Aydın on 24 male 
wrestling camels aged between 5 and 20 years. Because 

wrestling camels frequently change owners and some 
camels are raised in Turkey whereas others are brought 
from abroad (generally Iran), we were unable to determine 
the origin of the camels we assessed. 

After slaughtering, the carcass and all internal organs were 
examined in the slaughterhouse and the laboratories 
at the Department of Parasitology, Veterinary Medicine, 
Adnan Menderes University. All internal organs except 
abomasum and intestines were macroscopically examined 
in the slaughterhouse for larvae or adult helminths, and the 
ones in any parasitic stage were brought to the laboratory 
for further examination.

A double ligature was placed at the end and beginning 
of small and large intestines, and they brought with their 
content to the laboratory for the examination related to the 
digestive system. Initially, macroscopic examinations were 
performed and parasites were collected after removing 
the mesenteric and adipose tissues found in these sections 
and cutting them lengthwise in a bathtub. The contents 
were then washed using a suitable porous sieve under mild 
running water. The residue that stayed on the sieve was 
moved to another container for microscopy. The collected 
content was transferred to Petri dishes in small quantities 
and examined under a stereomicroscope. The parasites 
were precleaned in physiological saline, and stored in 
a 70% ethyl alcohol solution that is close to its boiling 
temperature until detailed examinations were made. They 
were kept in Lactophenol solution for transparency during 
the period they were diagnosed and examined between 
a slide and a cover slide [5]. The detection was performed 
using a microscope (Olympus BX51) that was capable of 
making digital measurement and visualization (Olympus 
DP70) based on the relevant literature [6-9].

RESULTS
At least one helminth infection was observed in 14 of 24 
(58%) of the animals on which necropsy was performed. 
A total of 12 (50%) hydatid cysts were found in organ 
examinations. Of them, 7 were in the lung, 3 were in the 
liver, 1 was in the lung and liver together, and 1 was in 
the spleen. According to the examinations made in the 
stomach and intestine of the animals, there was Stilesia 
globipunctata (camel 1; 7, camel 2; 23, camel 3; 121 
parasites) in the small intestine of three (12.5%) camels, 
Nematodirus filicollis (Total 31 parasites; 21 female, 10 
male) in one (4.1%) of the camels (Fig. 1, 2, 3), and also 
Oesophagostomum venulosum (Total 13 parasites; 9 
female, 4 male) in the large intestine of the same (4.1%) 
animal (Fig. 4, 5, 6). Neither helminth larvae nor adult forms 
were found in the other organs than these ones.

DISCUSSION 

In live animals, eggs, oocytes, or larvae of parasites can  
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be detected in stool samples or antigen/antibody in  
blood serum using a serologic test. However, they may 
not always reveal the parasitic load precisely. Parasitic 

infections can be diagnosed accurately during necropsy. 
Macroscopic or microscopic detection of the parasite itself 
or its larvae in relevant organs is the way to demonstrate 

Fig 1. Nematodirus filicollis anterior end

Fig 2. Female Nematodirus filicollis; A: Vulva, B: Eggs

Fig 3. Female Nematodirus filicollis posterior end, A: Spin
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the presence and density of the parasites most clearly. 
This method was used in this study, and hydatic cysts 
were found which are not possible to detect by using  

fecal examination method, and also cestodes and 
nematodes which were detected in a much easier and 
more accurate way.

Fig 4. Oesophagostomum venulosum anterior end

Fig 5. Male Oesophagostomum venulosum posterior end

Fig 6. Female Oesophagostomum venulosum posterior end
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The hydatid cyst, the larval form of Echinococcus granulosus, 
infects canidae such as dogs, wolfs, and coyotes. The 
larvae develop in the internal organs of humans and 
other mammals, including sheep, goats, cattle, and pigs. 
This parasite, which causes great economic losses, is one 
of the most common parasitic zoonoses worldwide [10]. 
Hydatidosis in the final and intermediate hosts is highly 
endemic worldwide, especially in the rural populations 
of South America, coasts of Mediterranean Sea, Eastern 
Europe, the Near and Middle East, East Africa, Central Asia, 
China, and Russia [11,12]. In countries with large numbers 
of camels, hydatidosis is also reported in these animals. 
According to these results, the prevalence of hydatidosis 
was found to be 7.45-70% in Iran [13], 5.3% in Oman [14], 2.53% 
in Egypt [15], 6.86% in Saudi Arabia [16], 8.8% in Jordan [17], 
and 6.94% in Kenya [18]. In Central Asian camels, hydatic 
cysts have high viability and fertility rates [12]. In Turkey, 
parasites exist in 1-40% of final hosts and 3.5-58.6% of 
intermediate hosts [12]. In a study conducted in Aydin [19], 
1% of owned dogs were positive for E. granulosus. In 
addition, hydatid cysts were detected in two of six camels 
slaughtered in Aydin [4]. In our study, hydatic cysts were 
highly prevalent in the lung, liver, and spleen of camels. 
This parasite was seen in 50% of camels, which is indicative 
of a high transmission risk from camels.

Stilesia globipunctata can cause growth retardation, 
especially in young animals, due to enteritis in ruminants 
where it is located. In addition, this parasite can cause 
septic peritonitis and related incidences of death since it 
is capable of perforating the small intestine actively [20]. 
The prevalence of this species was reported 19% and 5.5% 
in Ethiopia [21] and Pakistan [22], respectively. In addition, S. 
vittata species may be found in camels as well [23,24]. In a 
study conducted in Syria, S. globipunctata and S. vittata 
were found together [25]. Stilesia globipunctata, which was 
detected in three camels (12.5%) in the present study, is a 
parasite known to exist in sheep and goats in Turkey [20].  
It is reported to be one of the most common cestodes in 
Iran [13]. The researcher believes that this high prevalence 
may be related to the large number of camels brought 
from Iran, Turkey’s neighbor. 

Nematodirus spp., a thin-neck or thread-neck worm with 
approximately 30 species, infects the small intestine of 
rodents and other mammals. Since the egg-laying period 
of N. filicollis is relatively long, the chance for the parasite 
to increase in numbers reduces during the spring season 
when the conditions are more suitable for the parasite. 
Hence, its pathogeny is relatively lower than that of  
other species. The pathogenicity of the intestinal mucosa 
and villi during development varies depending on the 
number of parasites. The development of enteritis during 
intensive infections may lead to different clinical results 
including different types of yield loss and even death [9].  
A study in Syria [25], it was reported that N. oiratianus  
as one of the most common species (57%), while N. 

helvetianus and N. dromedarii species were also identified. 
Reviews for camel parasites in Saudi Arabia [26] and India [27] 
have shown that the infections were caused by Nematodirus 
spp. The existence of N. oiratianus, N. abnormalis, N. 
dromedarii, N. helvetianus, N. mauritanicus, and N. spathiger 
species in Iran has been reported with reference to 
various investigators [13]. Nematodirus mauretanicus ve N. 
dromedarii are parasites that are unique in camels and 
have not yet been reported in any other ruminants. Other 
Nematodirus spp., except the aforementioned two species, 
were also observed in other ruminants [24]. Nematodirus 
filicollis, which was detected in a camel in the present study 
(4.5%), was also seen in camels in Egypt [28]. In Turkey, N. 
spathiger, N. filicollis, N. helvetianus, and N. abnormalis were 
reported in ruminants and N. lanceolatum was detected in 
sheep and goats [9]. N. battus and N. spathiger species were 
reported in the same study as well. In studies conducted 
in Turkey, Çırak et al.[3] found Nematodirus spp. eggs in  
the stool of one of 10 camels and Aypak et al.[1] in four of 
109 camels.

Pathogenic effects of Oesophagostomum venulosum may 
be indicated in the larval, adult, and nodal stages of the 
parasite that are included in the final host. They feed on 
blood in larval and adult stages. Intestinal wall edema, 
hemorrhage, and protein loss that emerge in relation 
to this situation and many other clinical results are 
particularly remarkable in animals that encounter this 
infection for the first time. The nodular plate in recurrent 
infections can cause severe absorption disorders 
depending on the intensity of the infection. If the nodule 
is torn to the peritoneum, peritonitis and also death can 
occur [9]. This parasite was seen at a prevalence of 2.5% 
in a study conducted in Pakistan [22]. The presence of 
Oesophagostomum spp. have been reported in several 
studies in Saudi Arabia [23], O. venulosum and O. radiatum 
species were reported in Iran [13]. In Turkey, Aypak et al.[1] 

detected Oesophagostomum spp. at a prevalence of 4.5% 
(at the genus level) in wrestling camels through egg 
cultivation from the feces. Oesophagostomum venulosum 
was detected in the large intestine of the camel (4.5%) with 
N. filicollis. In addition, the presence of O. columbianum 
and O. venulosum in ruminants and O. radiatum in cattle 
and buffaloes are known in Turkey [9]. 

According to the studies based on fecal examination in 
wrestling camels in Turkey, the rate of gastrointestinal 
helminth was between 44-74% in different studies [1,4]. 
In the present study, the prevalence of gastrointestinal 
helminth was found to be 16%, which is much lower 
than these two studies [1,4]. The researcher thinks that the 
application of antiparasitic drugs along with many other 
ways of treatment in animals with unexplained disease 
or poor performance might have abolished the existing 
parasites. In addition, high parasitemia detected in 
wrestling camels in previous studies [1,4] will probably create 
a high awareness in animal owners and veterinarians. 
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There are very few studies on damages that are caused by 
the parasites found in camels [1,13,23]. The damages caused 
by parasites and the yield losses can be estimated from 
studies conducted in other ruminants. Especially, their 
effect on wrestling performance is open to investigation. 

In Turkey, camel breeding is mainly practiced in the Aegean, 
Mediterranean and Marmara regions. Although the use of 
camel meat is not the main aim of the breeding, the meat 
is offered for consumption when they are slaughtered. 
Infection of dogs with organisms at dangerous larval 
stages such as hydatic cysts in the improper slaughtering 
places can lead to serious public health issues. This high 
prevalence of hydatidosis, which has an important place 
among zoonotic infections, emphasized the importance 
of slaughtering these animals in slaughterhouses or under 
the supervision of a veterinarian. 

This study is the first one to report the occurrence of Stilesia 
globipunctata, Nematodirus filicollis and Oesophagostomum 
venulosum at species level in camels.
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