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 Abstract 
Pentastomids are arthropod parasites that primarily infect canids and vulpids as definitive 

hosts, along with various herbivores serving as intermediate hosts. Understanding the 

prevalence of these infections is crucial for wildlife management and public health. The 

study aimed to assess the prevalence of pentastomid infections in wild animals in East 

Azerbaijan in northwest Iran, focusing on species lost due to road accidents, conflicts, or 

diseases. Samples were collected from the liver and mesenteric lymph nodes of 

herbivores and the nasal cavities of carnivores. The study included a variety of species 

(Golden Jackals, Common Foxes, Jungle Cats, Eurasian Lynx, Brown Bears, Honey 

Badgers, Red Deer, Persian Gazelles, Wild Goats, and Armenian Wild Sheep), and the 

samples were obtained from animals managed by the Environmental Protection 

Organization. The study included Golden Jackals, Common Foxes, Jungle Cats, Eurasian 

Lynx, Brown Bears, Honey Badgers, Red Deer, Persian Gazelles, Wild Goats, and 

Armenian Wild Sheep. However, the study found no infestation with larval or adult 

pentastomid stages in any of the 42 samples examined. Identifying the pathogens and 

understanding their life cycles in wildlife is essential for preventing disease outbreaks 

that could impact public health and domestic animals. However, the study faced 

limitations, including the unavailability of carcasses and difficulties in accessing 

protected areas, which may have affected the comprehensiveness of the findings. 

 
 

 

Introduction 

Linguatula serrata is an aberrant arthropod with the 

class Pentastomida (1). The parasite is called the 

tongue worm because of its tongue-shaped 

appearance (2). These organisms are parasitic 

wormlike and mostly inhabit the upper respiratory 

system of vertebrates, including the nasal cavities, 

turbinates, and occasionally the frontal sinuses. 

Dogs, foxes, cats, and other predatory animals are 

the definitive hosts for these parasites (3). These 

wild canids possess the capacity to serve as a 

reservoir for the transmission of infestations to a 

diverse array of mammals, including livestock, 

wildlife, domestic dogs, and potentially humans (as 
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carriers of Halzon syndrome) (4). The eggs are 

expelled from the respiratory tract of the definitive 

host and pollute grazing areas and water sources. 

Upon ingestion by appropriate herbivorous animals, 

the infected eggs traverse to the mesenteric lymph 

nodes, liver, lungs, spleen, and occasionally, the 

eyes and other organs (5). Pathological lesions and 

symptoms are caused by parasites that penetrate an 

intermediate host. The manifestation of symptoms 

is contingent upon the affected organ. Infestation 

with this parasite leads to symptoms in the 

intermediate hosts such as emaciation, pale mucosal 

membranes, ascites, inflammation of the 

peritoneum, and adhesion of the intestines. 

Significant symptoms induced by the disease in 

sheep encompass hyperplasia of pulmonary 

lymphatic tissue and pneumonia (6). L. serrata has 

significant public health implications, as both the 

adult and nymphal stages can infect humans (7). 

Humans can become infected with Linguatula 

serrata through two primary routes: ingestion of L. 

serrata nymphs, which leads to a condition known 

as nasopharyngeal linguatulosis or Halzoun 

syndrome, and ingestion of infective eggs that 

develop in internal organs, resulting in visceral 

linguatulosis. A significant number of human 

illnesses exhibit no symptoms, with the disease 

being discovered incidentally during normal 

medical consultations or post-mortem examinations 

(8). Manifestations comprise ocular involvement, 

loss of vision, and hepatic granuloma. The 

combination of clinical indications results in a 

syndrome called type I hypersensitivity, which is 

also referred to as Marrara or Halazoun syndrome 

(9). In cases of severe infestations caused by L. 

serrata, death may result from subsequent 

septicemia, pneumonia, or severe enterocolitis (10). 

The prevalence of L. serrata has been studied in 

various animals in Iran, including dogs, sheep, 

goats, camels, and cattle. There are also some 

reports of human linguatuliasis in Iran (11). Clinical 

signs associated with infestations in intermediate 

hosts have not yet been described carefully (12). 

This parasite has also been reported in humans from 

different regions of Iran (13-17). Numerous studies 

have investigated the prevalence of L. serrata in 

various animals, including dogs (3, 18), camels 

(19), buffaloes (20), as well as sheep and goats (21-

23), goats (24) and goats (25). Determining the 

prevalence rate of L. serrata adults and nymphs in 

wild animals in the northwest of Iran was the 

objective of this study. This study is important due 

to the diversity of carnivores and ruminants in the 

northwest of Iran and only one report of L. serrata 

in Iran so there is a lack of data on L. serrata 

prevalence in wild animals in Iran. 

 

Materials and methods 

Wildlife host 

The study was conducted in areas of northwest Iran, 

including Arasbaran National Park and Arasbaran 

Protected Area, which cover approximately 85,798 

hectares and are influenced by the Caspian ecotone, 

as well as regions adjacent to the Aras River. 

Additionally, it included Kiamaki Protected Area 

and Kamtal National Park, spanning about 96,971 

hectares, characterized by a Mediterranean climate. 

The Sahand and Kaghazkonan Protected Areas, 

with an area of approximately 115,543 hectares, are 

noted for their high diversity of plant and animal 

species. Wildlife samples were collected over two 

years, from March 2022 to February 2024, totaling 

42 samples across 8 genera and species of 

intermediate and final hosts. In the collection of the 

carcasses, there was no involvement of the collector 

and the carcasses were due to an accident or death 

due to disease or a power struggle during mating. 

Figure 1 shows the distribution of species in 

different collected points. Carnivorous species of 

Iranian wildlife, including the common jackal, 

common fox, Eurasian lynx, forest cat, honey 

badger, and brown bear, serve as definitive hosts for 

Linguatula serrata. Additionally, herbivorous 

species from the order Artiodactyla, specifically 

from the families Bovidae and Cervidae, such as red 

deer, wild goat, Armenian wild sheep, and Iranian 

gazelle, act as intermediate hosts. Samples were 

collected and analyzed from these species. 
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Following the study, carcasses were either left in 

their original locations in compliance with ethical 

standards or provided to the environmental 

organization for use in a natural history museum. 

This revision improves the structure and flow while 

maintaining the essential information. 

Parasite collection  

The skull of the hunter species was cut in half using 

a knife and a hammer. During the sample collection 

process, care was taken to fragment the skull with 

minimal damage to surrounding tissues. This 

technique allows the skull to be fractured while 

preserving any tongue parasites that may be present. 

The use of alternative methods can interfere with 

the investigation and observation of these parasites. 

In addition, this approach facilitates the 

visualization of both the right and left nasal cavities 

and allows the detection of any lingual parasites. 

For better diagnosis, the samples were referred to 

the laboratory and they were washed with a gentle 

stream of water and a 300 sieve. For herbivores, the 

liver and mesenteric lymph nodes were harvested 

postmortem and subsequently immersed in 

lukewarm water following a transverse incision. 

The lukewarm water relaxes the parasite and the use 

of a revision loop increases readability while 

preserving the essential details of the original text 

(Figures 1 and 2).  

 

Fig. 1. A: A common fox that died in a road accident. B: Losses of Eurasian lynx due to conflict. C, D, 

and E:  Mesenteric lymph nodes and liver tissue were collected from intermediate hosts. 
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Fig. 2. Distribution of species in different collected points. 

 

 

 

Fig. 3. Distribution of Wildlife samples examined for Linguatula serrata infestation in Northwest Iran. 
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Results   

In the present study, several potential intermediate 

and definitive hosts (n = 42), including Golden 

Jackal (Canis aureus; 11.9%; n = 5), Common Fox 

(Vulpes  Vulpes; 11.9%; n = 3),  Jungle Cat (Felis 

chaus; 4.76%; n = 2), Eurasian Lynx (Lynx lynx, 

7.14%;  n = 3), Brown Bear (Ursus arctos, 4.76%; 

n = 2),  Honey Badger (Mellivora capensis, 7.14%; 

n = 3),  Red Deer (Cervus elaphus, 4.76%; n = 2), 

Persian Gazelle (Gazella subgutturosa, 7.4%; n = 

3), Wild Goat (Capra aegagrus, 9.52%; n = 4) and 

Armenian Wild Sheep (Ovis gmelina, 30.95%; n = 

13), from the protected areas of northwest Iran were 

examined for infestation of L. serrate (Figure 3). 

The samples were collected from the areas under 

the management of the Environmental Protection 

Organization, where they were lost due to road 

accidents or mating conflicts and diseases. Neither 

intermediate hosts nor final hosts had any 

infestation with larval and adult stages of L. serrata, 

respectively. This negative result can be justified by 

the following factors: With only 42 animals 

examined across eight species, the study might have 

lacked sufficient power to detect L. serrate, and a 

larger sample size would have increased the 

confidence in the negative findings. A two-year 

sampling period might not be enough to capture 

seasonal variations in L. serrata prevalence, 

potentially leading to underestimation. Relying 

solely on carcasses from accidents, diseases, or 

predator interactions could skew the results. Future 

studies should aim to increase the sample size, both 

in terms of the total number of animals and the 

number of species represented. Conducting 

longitudinal studies over a more extended period 

could also help capture any seasonal or temporal 

variations in L. serrata prevalence. 

 

Discussion 

Investigating the level of contamination in various 

intermediate and final hosts of L. settata,  as well as 

its hosts in wildlife species, can increase our 

understanding of this parasite's biology and 

pathogenesis and aid in future planning to control 

it. This study was conducted on 42 samples of 8 

species in the wildlife of northwest Iran and is the 

first serious step to identify Linguatula species in 

the wildlife of Iran. Results suggest that wildlife 

may be carriers of several pathogens that can be 

transmitted to domestic small ruminants and 

farmers (26). There are many reports of parasites in 

domestic animals. The infestation is also considered 

a food-borne disease in the Middle East and Asian 

countries (6, 27) due to its correlation with the 

ingestion of undercooked meat derived from 

parasitized domestic herbivores, particularly 

camels and cattle, as these animals hold significant 

dietary value in Islamic regions (28, 29). Recent 

studies conducted on domestic sheep have shown 

that the average positivity rate among tested 

animals is about 15% and 5% in Iran (7) and Turkey 

(30), respectively. Therefore, there is a possibility 

of its presence in the wild cycle. There are reports 

of the presence of the parasite in wildlife in Africa 

(31), Romania (32), Zimbabwe (33), and Italy (34). 

Thus far, a singular case study detailing the 

existence of said parasite has been documented in 

the southeastern region of Iran, particularly in Fars 

province and in the hydrangea species (Hystrix 

indica) within Iran's wildlife (35). Therefore, the 

potential for Linguatula to circulate in Iranian 

wildlife remains.  

Linguatula infection was not observed in the recent 

study. A few potential environmental factors could 

contribute to the absence of Linguatula parasites in 

the study area: 

1) Declining populations of the definitive hosts, 

such as canids and felids, may be a contributing 

factor in finding fewer Linguatula parasites. With 

fewer definitive hosts shedding eggs, there would 

be less environmental contamination and 

transmission to intermediate hosts (36).  

2) The study area may not be suitable for Linguatula 

species due to environmental factors like 

temperature and humidity. Therefore, it is likely 

that in hotter and drier regions, any eggs released 
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from infected definitive hosts may be rapidly 

desiccated, preventing embryonation and 

transmission (37).  

3) The sampling methods, which relied heavily on 

opportunistic collection of roadkill and damaged 

specimens, may have impacted the efficiency of 

finding Linguatula parasites in their hosts. Fresh, 

intact specimens may be needed to accurately 

determine the prevalence of the parasite (37).  

4) The lack of Linguatula infestation in the sampled 

carnivores may indicate that these species do not 

commonly prey on the large herbivorous 

intermediate hosts that harbor the larval parasites. 

The carnivores likely feed more on smaller prey and 

scavenged food sources near human settlements, 

limiting their exposure to Linguatula and may 

provide inaccurate information about the host's 

parasite load (10). Hunting and other targeted 

sampling methods may be needed to more 

accurately assess parasite loads. Expanding the 

study area and sample size could help elucidate the 

relationship between predator and prey species 

relevant to Linguatula transmission. Examining a 

wider range of carnivore and herbivore species may 

reveal the presence of the parasite in the wildlife 

cycle. In general, aside from animals that are hunted 

and a few other cases, there is no available 

information on the parasite burden of the population 

,(38). A suggested change in the study area is to 

make the relationship between the hunter and the 

prey more tangible and logical, and to increase the 

number of samples.  

Conclusion 

In conclusion, this study did not detect Linguatula 

in the sampled carnivores. However, the negative 

findings highlight the need for further research 

using expanded geographic areas, larger sample 

sizes, and targeted sampling methods. This will 

help us better understand the role of wildlife in the 

parasite's life cycle in Iran. Investigating Linguatula 

prevalence across intermediate and definitive hosts 

in both domestic and wild animals can provide 

valuable insights into its biology and epidemiology.  
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