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ABSTRACT 

 
Rodents act as reservoirs, intermediate hosts, or definitive hosts for various 

zoonotic helminths. Parasitic diseases are among the critical factors affecting the 

survival and composition of wild rodent populations. Wild rodents share their 

habitat with domestic free-grazing animals, mainly sheep, stray dogs, and cats, 

which allows the transmission of helminth infections, such as Toxocara and 

Trichinella, to these animals. This study investigated the helminth parasite fauna 

of wild rodents in East Azerbaijan province, north-western Iran, and discussed the 

possibility of parasite transmission among wild rodents. A total of 204 rodents of 

17 different species (spp.) were collected in north-western Iran. Information about 

the genus, developmental stage, and rodent spp. was recorded for each animal. The 

gastrointestinal tract, liver, and diaphragm were examined for the presence of 

helminths. The recovered specimens were identified based on references. The 

prevalence rate of helminth infection among the captured rodents was 67.16%. 

Meriones persicus (M. persicus) showed the highest infection and diversity rates. 

This spp. harbored the zoonotic helminth Capillaria hepatica and some spp. 

belonging to the genera Toxocara, Syphacia, and Hymenolepis. M. persicus 

specimens from mountainous areas showed the highest infection rate. This study 

aimed at evaluating the potential role of wild rodent spp. as reservoirs of helminth 

infection in East Azerbaijan province, Iran. M. persicus was the most common 

spp. in our study and represented a higher proportion of the infected rodents in 

terms of helminth diversity and frequency. Harboring zoonotic helminths, M. 

persicus represents a health risk. Further studies are recommended to evaluate the 

prevalence of these parasites in the human community and inform people 

concerned about the risk of disease transmission to humans through rodents.     
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1. Introduction 

Wild rodents represent a conspicuous and diversified 
group of the living fauna of any ecosystem worldwide. 
They constitute a significant part of predator diets and are 
an ecosystem service provider in charge of the 
germination and dispersal of seeds and spores (1). On the 
other hand, they are agricultural pests and play a central 
role in harvest losses. They are also the paratenic and 
intermediate hosts for numerous parasites pathogenic to 
domestic animals and humans (1, 2). Parasitic diseases are 
among the critical factors affecting the survival and 
composition of wild rodent populations. Investigations 
into infectious diseases can determine their population 
situation, explaining the renewed interest they have 
aroused in recent years (3-7). Wild rodents share their 
habitat with domestic free-grazing animals, mainly sheep, 
stray dogs, and cats, which allows the transmission of 
helminth infections, such as Toxocara and Trichinella, to 
these animals (2, 8). Besides, forest fragmentation and 
urbanization have increased the proximity between wild 
rodents and humans. This might pose a severe threat to 
humans and domestic animals, particularly regarding 
infections caused by Capillaria hepatica (C. hepatica), 
Syphacia, and Hymenolepis species (spp.) (9). Therefore, 
the study of rodent-borne parasitic diseases may 
contribute to the preservation efforts of public health (10, 
11). This study investigated the helminth parasite fauna of 
wild rodents in East Azerbaijan province, north-western 
Iran, and discussed the possibility of parasite transmission 
among wild rodents, humans, and domestic animals.   

2. Materials and Methods 

This study is part of a more extensive survey investigating 
rodent-borne infectious diseases and their public health 
significance in north-western Iran. It aimed to study 
helminths in wild rodents and the importance of parasites 
found in rodents concerning their relevance to public and 
domestic animals’ health.  
Study Area and Sampling  
Rodents were captured under a two-stage random 
sampling design. In step one, 103 rodent spp. were 
captured, and in step two, 101 rodent spp. were captured. 
Sampling was carried out using live traps at 26 locations 
installed in crop fields, mountains, arboretums, plains, 
along rivers and roads, rural houses, industrial units, 
rolling terrain, and foothills.  
Identification of Rodents  
Live rodents were euthanized by exposure to isoflurane. 
The identification and development stages of all rodent 
spp. were done based on morphological and 
morphometric measurements using a valid reference (12). 

The developmental stage (adults vs. subadults) was 
assessed based on cranium shape and molar patterns. The 
spp. and genus identifications were recorded for each 
animal according to external morphology (such as pelage 
coloration and tail morphology) and morphometry (such 
as head and body length, tail length, hindfoot length, ear 
length, and weight). Animals were then necropsied, and 
the entire gastrointestinal (GI) tract, liver, and diaphragm 
were placed in individual tubes, labeled, and transported 
to the Parasitology Laboratory of Veterinary Medicine, 
Ferdowsi University of Mashhad, Mashhad, Iran.  
Helminths Identification 
The dissected GIs were examined for the presence of 
helminths using a dissecting microscope. The nematodes 
collected from the intestine and stomach were washed in a 
saline solution and preserved in 70% ethanol. The worms 
were clarified in lactophenol and identified according to 
morphological characterizations (13). The recovered 
cestodes and trematodes were washed and relaxed in the 
water and then stained with carmine acid. The specimens 
were dehydrated in alcohols of various concentrations, 
cleared in methyl salicylate, and mounted in Canada 
balsam. The helminths were identified based on valid 
references (14). The animals’ diaphragm tissues were 
investigated for Trichinella spp. and Toxocara larvae by 
microscope. The diaphragms were cut into 3-4 mm 
pieces, compressed between two glass slides, and 
examined under the light microscope at 40× 
magnification. The rodent diaphragms with larvae were 
digested with HCL 0.5% for 24 h at 37°C. Following 
centrifugation for 2 min at 1500 rpm, the recovered larvae 
were identified by microscopy at 40× magnification (15). 
The liver of each rodent was macerated gently in a mortar 
using a pestle, suspended in water, and centrifuged for 2 
min at 1500 rpm. The pellets were examined for the 
presence of C. hepatica eggs.  
Data Analysis 
Regarding the high number of Meriones persicus (M. 
persicus) trapped in this study (55.88%) and to minimize 
the possible effects of host spp. variation on the diversity 
and prevalence of helminth infection, only M. persicus 
specimens were included in the evaluation of the impact 
of gender and sampling location on helminth infection and 
diversity. The Chi-squared test using Prism 6.01 
(GraphPad, La Jolla, CA, USA) software was used to 
make a comparison between helminth infection and the 
gender of M. persicus, while the Kruskal-Wallis test was 
employed to test the association between helminth 
infection and sampling locations. Trapping locations of M. 
persicus were divided into five categories, including 
mountainous landscapes covered with Astragalus spp. 
(n=20), crop fields (n=19), plain landscapes (n=32), 
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rolling terrain (n=13), and locations close to human 
residential areas, including rural houses, along rivers, 
industrial units, and arboretum landscapes (n=30). The 
sample size was inadequate for comparing the seasonal 
effects and the prevalence of helminth infection, owing to 
the sampling in two different seasons (90 samples in 
October vs. 24 samples in June). The prevalence rate of 
helminth infection was calculated for each rodent spp., 
and the diversity of helminths was recorded. The relative 
roles of gender and season were calculated for the total 
helminth infection. Ethical approval for the study was 
obtained from the Ethical Committee of the National 
Institute for Medical Research (Ethical code: IR NIMAD 
REC 1396 079).  

3. Results 

Rodent Species Identification:  
A total of 204 rodent specimens (86 males and 118 
females) belonging to 12 genera and 17 spp. were trapped 
in this study. The spp. included Apodemus witherbyi 
(n=19, 9.31%), Arvicola persicus (n=10, 4.9%), 
Chionomys nivalis (n=2, 0.98%), Dryomys nitedula (n=7, 
3.43%), Ellobius lutescens (n=1, 0.49%), Meriones 
libycus (n=1, 0.49%), M. persicus (n=114, 55.88%), 
Meriones vinogradovi (M. vinogradovi; n=10, 4.9%), 
Mesocricetus brandti (n=1, 0.49%), Microtus mystacinus 
(n=2, 0.98%), Microtus obscurus (n=3, 1.47%), Microtus 
socialis (n=21, 10.29%), Mus macedonicus (n=4, 1.96%), 
Mus musculus (M. musculus; n=1, 0.49%), 
Nothocricetulus migratorius (n=3, 1.47%), Rattus 
norvegicus (R. norvegicus; n=2, 0.98%), and Scarturus 
williamsi (n=3, 1.47%). Overall, 137 rodents, including 54 
males and 83 females, had an infection with at least one 
helminth spp. (67.16%; 95% CI: 60.5%-73.3%). The 
identified GI helminths included Heligmosomoides 
polygyrus, Syphacia spp., Nippostrongylus brasiliensis, 
Trichuris spp., Rictolaria spp., Trichostrongylidae, 
Aspicularis spp., Mastophorus spp., Hymenolepis spp., 
Mesocestoides spp., and Notocotylus spp. Furthermore, 
Toxocara larvae and C. hepatica eggs were detected in the 
diaphragm and liver, respectively (Figure 1).   
 
Association between Gender, Season, and Host Species 
in Helminth Infection 
 The difference in helminth infection prevalence rate 
between males (62.79%) and females (70.34%) was not 
statistically significant (P=0.25). There was also no 
significant association between season and infection 
prevalence in the rodents examined (P=0.31). As only 10 
subadult rodents were captured, estimating the effect of 
age on the prevalence and composition of helminths was 
unreliable. Table 1 shows the prevalence per host spp. The 

prevalence of helminth infection was different depending 
on the rodent spp. examined (Table 1), and the highest 
rate was observed in M. persicus (83 of 137 [60.59%]). 
Host spp. also had an impact on the helminth spectrum 
(Table 2). Among the captured rodents, Scarturus 
williamsi, Dryomys nitedula, M. musculus, and R. 
norvegicus showed no helminth infection. Apodemus 
witherbyi was infected with one or more parasites, and 
Heligmosomoides polygyrus was detected only in this 
rodent. Three GI helminths, including Trichuris spp., 
Hymenolepis spp., and Notocotylus spp., were found in 
Arvicola persicus. Toxocara larvae were found in the 
diaphragm of Snow vole and Chionomys nivalis. Ellobius 
lutescens and M. persicus also had Toxocara larvae 
infections. Meriones spp., the most numerous collected 
group, were infected with several spp. of helminths. The 
eggs of C. hepatica, a zoonotic helminth infection, were 
detected in the livers of two M. persicus and one M. 
vinogradovi. In Microtus spp., the parasites Syphacia spp., 
Nippostrongylus brasiliensis, Trichostrongylidae, 
Aspicularis spp., and Hymenolepis spp. were found in the 
GI. The parasites found in Mus macedonicus were 
Syphacia spp., Trichostrongylidae, and Hymenolepis spp.  
Mixed infections were common and were recorded in 35 
specimens. One M. persicus and one Microtus spp. were 
infected with three different spp. of nematodes.   
 
Gender and Habitat Effects on Helminths 
Composition in M. persicus 
In M. persicus, the prevalence of helminth infection 
between males (68.8%) and females (76.12%) showed no 
significant difference (P=0.34). The prevalence rate of 
helminth infection per habitat type showed the highest 
infection rate for mountainous landscapes (90%), 
followed by plain landscapes (75%), crop fields (63.16%), 
locations close to human residents (60%), and rolling 
terrain (53.84%). The zoonotic helminths, C. hepatica and 
Toxocara larvae, were found in locations close to human 
residents, Toxocara larvae in rural areas, and C. hepatica 
both in rural areas and industrial locations. 
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Figure 1. Helminths collected from wild rodents in East Azerbaijan Province. A) Rictolaria spp., B) Syphacia, C) Egg of Capillaria, D) 

Nippostrongylus spp., E) Heligmosomoides spp., F) Mastophorus spp., G) Macroscopic view of Taenia taeniaeformis larval migration in liver, H) 

Mesocestoide, I) Hymenolepis spp 

Table 1. Prevalence per host species of rodents captured in East Azerbaijan Province, Iran. 
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4. Discussion 
An increasing amount of research conducted in the field 
of parasitology is highlighting the crucial role of wild 
rodents in the transmission of pathogenic diseases to 
humans and livestock (6, 7, 16, 17). Several recent studies 
have evaluated the prevalence and diversity of helminth 
fauna in wild rodents in Iran (17-21). In East Azerbaijan 
province, only a recent study on commensal rodents was 
conducted in Tabriz city (22). Therefore, the present study 
is the only recent study investigating the helminths of wild 
rodents in this province. Like most previous studies (21, 
23), the most abundant spp. in the captures was M. 
persicus. There is a positive effect of host population size 
on the prevalence and diversity of pathogens (24, 25). 
Therefore, it seems not to be surprising to find the 
wealthiest parasite fauna for this spp. than for other 
rodents. This phenomenon is reflected by the prevalence 
and abundance of particular helminth spp., such as 
Hymenolepis spp. and Trichuris spp. (Table 3). M. 
persicus harbored the highest prevalence rate (60.59%) 
among the identified helminth spp. Therefore, it can be 
assumed that this spp. might be an important reservoir for 
helminth infection in this region. Because M. persicus 
lives in various ecosystems, ranging from pure wild 
landscapes (mountainous, plain, and arid landscapes) to 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 semi-domestic areas (cultivated fields, rural areas, and 
industrial units), this spp. is potentially a great threat to 
public health (26, 27). Specimens of M. persicus captured 
in mountainous landscapes had the highest infection rate 
(18 of 20, 90%), while specimens from localities close to 
human residents showed more diversity of parasite spp. 
The presence of zoonotic parasites, such as C. hepatica, 
Syphacia spp., Hymenolepis spp., and Toxocara larvae, in 
M. persicus suggests a survey of these parasites’ 
prevalence in the human community; however, earlier 
studies, such as Kia et al. (2001) and Asakawa et al. 
(1996), investigated parasitic helminths in various rodent 
spp. and identified genera such as Trichostrongylus spp., 
Armocapillaria, Trichocephalus, Heligmosomoides spp., 
Rictularia spp., Capillaria spp., Syphacia spp., 
Aspiculuris spp., and Strongyloides. Their importance was 
also described from the point of view of public health 
(17). Trichuris spp. was the common parasite at most 
sampling sites and was the only nematode found in rolling 
terrain. Since these nematode eggs are resistant to drought 
and heat, their prevalence is not significantly influenced 
by climatic changes (28). 
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Syphacia - 6 - - 1 - - 3 - 18 2 - 

Nippostrongylus brasiliensis - 2 - - - - - - - 2 - - 

Trichuris sp. - 1 1 - 1 - - 44 1 - - - 

Rictolaria spp. - - - - - - - 1 1 - -- - 

Microfilaria - - - - - - - 1 - - - - 

Trichostrongylidae - - - - - - - 2 - 9 1 - 

Aspicularis - - - - - - - 1 - 2 - - 

Mastophorus sp. - - - - - - - 2 - - - - 

Hymenolepis sp. - 5 2 - 1 - - 54 - 4 1 - 

             

Mesocestoides - - - - 1 - - 10 - - - - 

Notocotylus sp. - - 2 - 1 - - - - - - - 

Capillaria - - - - - - - 3 - - - - 

Toxocara larva - - - 1 - - 1 1 - - - - 

 

Table 2. Diversity of helminths infection in different rodent species captured from East Azerbaijan Province, Iran. 
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C. hepatica is a zoonotic disease that infects the hepatic 
parenchyma of its hosts. Heretofore, this parasite has been 
reported in >90 rodent spp. C. hepatica infection has been 
recorded in various rodents in Iran, including M. persicus, 
M. musculus, Nothocricetulus migratorius (Meshkin-
Shahr district), M. persicus (Dasht-e-Moghan, Ardabil 
Province) (19), as well as M. musculus, R. norvegicus, and 
Rattus rattus (Kermanshah) (29). In this study, the eggs of 
C. hepatica were found in the livers of Meriones spp. (M. 
persicus=2 and M. vinogradovi=1) captured in rural areas 
and industrial units, emphasizing the necessity of 
controlling rodents and devising sanitation programs. In 
the present study, three spp. had the infective stage of 
Toxocara spp. However, this stage of Toxocara spp. is a 
zoonotic agent commonly reported worldwide, and its 
importance as a zoonotic agent should not be 
underestimated (30). The principal goal of this study was 
to detect Trichinella spp., but this parasite was not 
detected. Syphacia obvelata, Hymenolepis diminuta, and 
Hymenolepis nana occasionally infect humans, which was 
also reported by Yosefi et al. (2014) and Mohtasebi et al. 
(2020) in Iran (31, 32). However, it is doubtful whether 
these parasites in rodents are the same spp. infecting 
humans (33-35). In our study, seven spp. (Apodemus 
witherbyi, Arvicola persicus, Nothocricetulus migratorius, 
M. persicus, Microtus mystacinus, Microtus socialis, and 
Mus macedonicus) were infected with Hymenolepis spp. 
Arzamani et al. (2017) observed no parasitic infection in 
Ellobius spp. and Dryomys spp. in north Khorasan 
province, Iran, which is consistent with our findings as 
well. This study indicates that while different sampling 
sites share the majority of helminth spp. that are endemic 
in the region, rolling terrain showed less Hymenolepis spp. 
infection. This is related to the harsh air environment and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 limited intermediate hosts, resulting in a limited 
opportunity for infection (36, 37). In the present study, 
Mesocestoides spp. was found in the peritoneal cavity and 
the liver of M. persicus and one Nothocricetulus 
migratorius. Rodents are known as the intermediate hosts 
of Taenia taeniaeformis and Taenia crassiceps, which 
rarely infect humans (38). The larval stages of Taenia 
taeniaeformis are found in the livers of rodents. 
Metacestodes of Taenia crassiceps are detected in 
peritoneal and pleural cavities, subcutaneous tissues, and 
muscles and have zoonotic importance, particularly in 
immunodeficient patients (39). Mesocestoides spp. has 
been recorded in other rodent spp., such as M. persicus 
and Cricetulus migratorius, in north-western Iran (17). In 
conclusion, we assessed the potential role of wild rodent 
spp. as reservoirs of helminth infection in East Azerbaijan 
province. M. persicus was the most common spp. in our 
study and represented a higher proportion of the infected 
rodents in terms of helminth diversity and frequency. 
Harboring zoonotic helminths, M. persicus represents a 
health risk. In the future, it is recommended to evaluate 
the prevalence of these parasites in the human community 
and inform people concerned about the risk of disease 
transmission to humans through rodents.   
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