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Rodents, as the most common mammal species around the world, are indicated as 
one of the main health problems to humans, especially in the populated areas. Since 
most of the rodent species are considered as suitable reservoirs for many zoonotic 
diseases and serious pathogens, their ectoparasitic fauna has become of special interest 
(Nava et al. 2003). With respect to the fact that Mashhad is one of the most densely 
populated cities in Iran, this investigation was carried out in various locations of 
Mashhad, Khorasan Razavi Province, Iran including public sites, parks, farms, 
industrial constructions, excavation areas (e.g. sandy, rocky) from April 2013 to 
December 2014. Rodents were trapped using custom-made mesh live-traps and snap 
traps with various bait materials and identification of them was made following the 
methods described by Corbet (1978). Ectoparasites collections and preparation was 
done based on procedures described by Hamidi et al. (2015) and Moravvej et al. (2015). 
Ectoparasites were identified using valid taxonomic keys (e.g. for Mallophaga 
(Korytkowski 2002), Siphonaptera (Acosta and Morrone 2003) and ticks (Baker 1999). 
All specimens were deposited in the collection of the Department of Plant Protection, 
Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran.  

A total of 197 individuals of rodents were captured, which represented 10 species 
belonging to the 3 families of: Muridae (Apodemus witherbyi, Mus musculus, Nesokia 
indica, Rattus norvegicus, Meriones libycus, Meriones persicus, and Tatera indica), 
Cricetidae (Cricetulus migratorius and Microtus transcaspicus) and Sciuridae 
(Spermophilus fulvus). A total of 783 individuals of ectoparasite were collected 
representing 6 species, 7 genera, 5 families and 3 orders (Table 1). Four new rodent 
hosts were identified for seven ectoparasitic species. The ectoparasites included 2 
species of sucking lice (Anoplura), 2 species of hard ticks (Ixodida) and 3 species of 
fleas (Siphonaptera). The Persian Jird, Meriones persicus, was recorded as a new host 
for Polyplax asiatica, Haemaphysalis punctata, Ixodes trianguliceps and Xenopsylla 
cheopis. This is the first record of Hoplopleura captiosa, Nosopsyllus fasciatus, and 
Xenopsylla cheopis on the short-tailed nesokia, Nesokia indica. Furthermore, 
Ctenophthalmus sp. and Nosopsyllus fasciatus were recorded on the brown rat Rattus 
norvegicus and the yellow ground squirrel Spermophilus fulvus, respectively. These are 
all new records of rodent hosts for sucking lice, hard ticks and fleas from Iran which 
were not found by previous researchers (e.g. Durden and Musser 1994; Wall and 
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Shearer 1997; Shayan & Rafinejad 2006; Hanafi-Bojd et al. 2007; Durden 2008; 
Rasouli et al. 2011; Pakdad et al. 2012; Shirazi et al. 2013; Hamidi et al. 2015; 
Moravvej et al. 2015a, b). 

 
Table 1. Ectoparasites and their associated rodent hosts and the new host reports from Mashhad and 
vicinity, Iran. 

Taxonomic characteristics of ectoparasite  
Previously reported 

host 
New host 
report ¥ 

Order Family Genus Species   

Anoplura  Hoplopleuridae 
Ewing 

Hoplopleura 
Enderlein 

H. captiosa 
Johnson 

Rattus norvegicus 
(Hanafi-Bojd et al. 
2007) 

Nesokia indica 

Polyplacidae 
Fahrenholz 

Polyplax 
Enderlein 

P. asiatica 
Ferris 

*Rattus norvegicus 
(Rasouli et al. 2011) 
*Rattus rattus (Solanki 
et al. 2013) 
*Sciurus anomalus 
(Shirazi et al. 2013) 

Meriones 
persicus 

Ixodida  Ixodidae Koch Haemaphysalis 
Koch 

H. punctata 
Canestrini and 

Fanzago 

*Calomyscus 
bailwardi,*Meriones 
persicus, *Microtus 
socialis, *Rattus rattus 
(Shayan & Rafinejad  
2006) 

Meriones 
persicus 

Ixodes Latreille I. trianguliceps 
Birula 

*Rattus norvegicus 
(Solanki et al. 2013) 
*Rattus rattus (Solanki 
et al. 2013) 

Meriones 
persicus 

Siphonaptera Hystrichopsyll-
idae 

Ctenophthalmus 
Kolenati 

unknown *Mus musculus 
(Abivardi 2001) 
*Rattus norvegicus 
(Stanko et al. 2002) 

Rattus 
norvegicus 

Ceratophyllidae 
Dampf 

Nosopsyllus 
Jordan, 

N. fasciatus 
(Bosc) 

Apodemus flavicollis,  
Microtus socialis, 
Microtus arvalis  
(Stanko et al. 2002)  
Apodemus urartensis, 
Meriones persicus, Mus 
musculus (Shayan & 
Rafinejad 2006) 
Rattus norvegicus 
(Pakdad et al. 2012) 

Spermophilus 
fulvus 

Nesokia indica 

Pulicidae 
Stephens, 1829 

Xenopsylla 
Glinkiewicz 

1907 

X. cheopis 
(Rothschild, 

1903) 

Rattus norvegicus, 
Rattus rattus (Soliman 
et al. 2001; Solanki et 
al. 2013) 

Nesokia indica 
Meriones 
persicus 

* Reported as the host of unspecified ectoparasite species 
¥ A total of 197 rodents were captured and examined for ectoparasites. 

Rodent diversity and their ectoparasitic fauna seem to become of special concern. 
Various studies have showed that rodents have a key role in the transmission of many 
serious zoonotic diseases including bubonic plague, Chagas' disease, Lassa fever, 
leishmaniasis, leptospirosis, murine typhus, Omsk hemorrhagic fever, plague, rat-bite 
fever, salmonellosis and tularemia (e.g. Bell et al. 1988; Abel et al. 2000). The 
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association of rodents and their ectoparasites with human habitation and also the impact 
of environmental factors such as topography and vegetation on the rodent-ectoparasite 
relationship (Soliman et al. 2001), are considered as important issues for further 
epidemiological and zoonotic investigations. These researches may ascertain the role of 
rodents and their ectoparasites' affinity in the life cycle of emerging new infections. 
These are more crucial in poorly studied host species and also in regions where rodent-
borne diseases are more prevalent. This research was a part of project funded by 
Research Council of Ferdowsi University of Mashhad, Iran (grant ID 2/38879). 
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