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Abstract 

The role of rodents in the transmission of different parasitic infections has been 
well documented. The objective of this study was to determine the relationship between 
capturing season and rodent habitat with ectoparasite prevalence in the murine rodents 
from Mashhad and vicinity, in northeast Iran. In addition, the host species-related 
effects on ectoparasitic prevalence were studied. A field survey of ectoparasites was 
carried out in 20 localities from April 2013 to April 2015. A total of 74 murine rodents 
were captured: 17.56% Apodemus witherbeyi, 35.13% Mus musculus, 21.62% Nesokia 
indica and 25.67% Rattus norvegicus. A total of 413 ectoparasites were collected as 
follows: 19.85% fleas, 24.45% ticks, 39.70% mites and 16.22% lice. The most infested 
rodent was R. norvegicus (P = 89.47%) and the most common ectoparasites were mites. 
The highest prevalence was observed in summer (P = 31.57%) and ticks were the most 
common ectoparasite for this season. Behesht Reza and Mashhad railway station were 
the highest infested areas with P = 12.28%. Prevalence of overall ectoparasites (P = 
74.32%) was higher in Behest Reza cemetery and Mashhad railway station compared to 
the other localities. Seasonal changes in the prevalence of some ectoparasites paralleled 
those in the relative abundance of their hosts. Furthermore, the prevalence of some 
ectoparasites showed differences related to the locality of their hosts. There were 
significant differences between the prevalence of each of ectoparasitic group in all four 
species. These relationships are useful in understanding the role of arthropod vectors as 
well as their reservoirs in the transmission of diseases in humans and other animals. 
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Introduction 

The order Rodentia has a worldwide distribution and the role of rodents as the most 
important reservoirs of zoonotic diseases has been well documented (Urceuhart et al. 
1994; Hutchins et al. 2003; Nava et al. 2003). Various studies showed that rodents have 
a key role in transmission of many serious zoonotic diseases such as bubonic plague, 
leishmaniasis, murine typhus, and salmonellosis (e.g. Baker and Wharton 1952; Bell et 
al. 1988; Abel et al. 2000). Rodents, which inhabit residential areas and those which are 
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in close association with human's communities are of the main concern. Like most wild 
rodent species, these commensal rodents (mainly belong to subfamily Murinae) are 
hosts to a range of ectoparasite arthropods. The three most common genera of pest 
rodents are Mus, Nesokia and Rattus. Their small arthropods are important vectors of 
pathogens that cause diseases in human beings, and domestic and wild animals (Burgess 
1990; Fasihi et al. 2000). 

Anthropogenic habitat transformation and subsequent fragmentation of natural 
vegetation is regarded as one of the largest threats to biodiversity in the world. 
Increasing growth in agricultural activities in these regions has contributed to 
fragmentation of pristine natural vegetation which may affect rodents populations, 
including their density and subsequently their ectoparasitic fauna. Ectoparasites obtain 
some of their requirements, like oxygen, from the physical environment, and to some 
extent, are influenced by factors that affect their nonparasitic associates. However, 
ectoparasite-host association is the result of many factors, such as seasonal variations 
and ecological processes, interspecific variations of host may affect infestation 
parameters of its ectoparasites, too. So, ectoparasites are also dependent on their hosts 
for nutritional requirements and for developmental and maturation stimuli. The most 
important variations related to the host species are factors such as relative size and 
differences in the skin and its covering, differences in blood hormonal levels due to 
stress or other conditions, and behavioral factors such as differences in grooming, 
nesting and mobility (Marshall 1981). 

In this issue, several studies have been carried out on the seasonal changes in the 
density of fleas infesting commensal rodents (Rifaat et al. 1982; Shoukry et al. 1986, 
1987; Abdel-Gawad and Maher Ali 1987; Zeese et al. 1990; Soliman et al. 2001). 
Several studies have also been carried out on the seasonal changes in the density of 
mites infesting these kinds of rodents (Abdel-Gawad and Maher Ali 1987; Shoukry et 
al. 1987; Soliman et al. 2001). Abdel-Gawad and Maher Ali (1987), Shoukry et al. 
(1987) as well as Soliman et al. (2001) examined the seasonal changes in the density of 
lice infesting commensal rodents in Egypt. Studies on the relationship between the 
density of ectoparasite groups (fleas) and the locality of the host were conducted by 
Aboul-Ela et al. (1987), Soliman et al. (2001) as well as Benedek et al. (2011). Some 
researchers also have focused on the relationship between ectoparasites and wild 
rodents from the point of ectoparasite-host association view (e.g. Nava et al. 2003). 

In Iran, prevalence rate of some ectoparasite species and their role in arthropod-
borne diseases have been examined by several researchers (e.g. Shayan and Rafinejad 
2006; Hanafi-Bojd et al. 2007; Paramasvaran et al. 2009; Rasouli et al. 2011; Allymehr 
et al. 2012; Pakdad et al. 2012; Shirazi et al. 2013; Moravvej et al. 2015). Few 
investigations have been conducted on the relationship between arthropods and wild 
mammals captured in different seasons (e.g. Jafari-Shoorijeh et al. 2008; Mosallanejad 
et al. 2012), nor have they considered seasonal and environmental conditions 
simultaneously. Furthermore, few researches focused on the relationship between the 
prevalence of ectoparasitic groups and the locality of rodent hosts (e.g. Dehghani et al. 
2012).  

With respect to the importance of arthropod-infested rodents in rodent-borne 
diseases, the present study aimed to determine the relationship between season and 
environmental condition with the ectoparasites prevalence in the murine rodents from 
Mashhad and its vicinity, northeast Iran. The interrelationship between the host species 
and ectoparasite prevalence was analyzed. This relationship will be useful in 
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understanding the role of arthropod vectors as well as mammalian reservoirs in the 
maintenance of various diseases in the study areas. 
 

Materials and methods 

Study area and field investigation  
The study areas lie in Mashhad and its vicinity, Khorasan Razavi Province, 

northeast of Iran. This region is located in a generally cold and dry climatic condition. 
The average annual temperature is 14°C. The topography is generally flat with some 
mounds, well drained, barren, rocky habitats in the foothills of its vicinity. Furthermore 
lots of industrial and residential constructions have been built. Agriculture in rural areas 
is intensive and much land is under cultivation, and considerable pastureland and 
livestock grazing could also be observed. 

 
Figure 1. Geographical position of the study area, Mashhad, Khorasan Razavi 

Province; Iran (A and B); Sampling locations shown by numbers in the vicinity of 
Mashhad (C): 1. Govareshk, 2. Sade Kardeh, 3. Goojgi, 4. Farokhad, 5. Mayamey, 6. 
Shoorak Maleki, 7. Abravan, 8. Tape Salam, 9. Torogh, 10. Moghan, 11. Hesar 
Golestan, 12. Zoshk, 13. Veyrani, 14. Kahoo, 15. Golmakan, 16. Khaje Morad, 17. 
Behesht Reza cemetery. Furthermore, Mashhad railway station, Ghadir camp and 
Koohestan park are sampling locations inside the Mashhad which have not been shown 
in the panel C. 

 
Data on the infestation with ectoparasites were collected from rodents trapped 

monthly between April 2013 and April 2015, in 20 various locations (public areas, 
cemetery, Mashhad railway stations, farms and gardens, camps, parks, innovative areas 
e.g. woodland, meadows, sandy and rocky habitats) in Mashhad and its vicinity (Fig. 1). 
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Differences related to the standard of living, as indicated by the style of buildings, 
application of public health measures, and human activities, are significant in the 
selected sites. On this basis, Khaje Morad (as a holy public area) and Behest Reza 
cemetery (due to human traffic for the interment ceremony) are considered more 
populated sites than the others. Significant information regarding these locations is 
summarized in the Table 1. 
 
Table 1. Significant information of sampling sites (public areas, cemetery, railway stations, farms, camps, 
parks, innovative areas e.g. woodland, meadows, sandy and rocky habitats) in Mashhad and its vicinity, 

northeast of Iran. 

Sampling site Locality* Habitat type ¥ 
Significant environmental parameter 

Buildings structure  

Govareshk V I -  

Sade Kardeh V F simple  

Goojgi V I -  

Farokhad V F simple  

Mayamey V I modern  

Shoorak Maleki V I -  

Abravan V I -  

Tape Salam V F simple  

Torogh V F simple  

Moghan V I -  

Hesar Golestan V F simple  

Zoshk V F simple  

Veyrani V I Simple  

Kahoo V F simple  

Golmakan V F simple  

Khaje Morad V P modern  

Behesht Reza cemetery V C modern  

Mashahd Railway station I R modern  

Ghadir camp I CP modern  

Koohestan park I PK modern  

* V: Mashhad vicinity, I: Inside the Mashhad city 

¥ P: Public areas, C: Cemetery, R: Mashhad railway station, F: Farms and gardens, CP: Camps, PK: 

Parks, I: Innovative areas such as woodland, meadows, sandy and rocky habitats. 

 
 

After capturing rodents in the field, targeted species (murine rodents) were homed 
in a separate cage and transferred into the animal house (in the laboratory). Other 
trapped rodent's species were released in their habitat. Collected rodents were 
euthanized using chloroform. All experimental procedures were performed in 
compliance with the Ferdowsi University of Mashhad guidelines on the care and use of 
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laboratory and experimental animals. Dead samples were kept in appropriate fixative 
solutions for further studies. The rodents were identified using taxonomic keys based on 
morphological traits followed Corbet (1978), Etemad (1984) and Ziaei (2008).  

 
Parasitological examination 

The fur and skin of rodents were precisely examined for the presence of 
ectoparasites. All external parasites were removed by tissue forceps. The parasites were 
sorted into four taxonomic groups: fleas, mites, ticks and lice. Any fleas captured were 
fixed in 70% ethanol and cleared in 10% KOH, and subsequently examined under a 
light microscope. All the collected ticks, mites and lice were preserved in 70% ethanol 
and cleared in Nesbitt's solution. For small and bright specimens transparent process 
was omitted. After the transparency step, they were mounted on permanent glass slides 
by using the Hoyer's solution separately. The specimens were identified under a 
stereomicroscope by comparing their characteristics to those presented in the taxonomic 
keys provided for Siphonaptera (Lewis 1967; Gonzalez 1987; Acosta and Morrone 
2003), Acari (Keegan 1956; Tipton 1960; Fain 1974; Tenorio and Goff 1980; Baker 
1999) and sucking lice (Johnson 1960; Kim et al. 1986; Gonzalez 1987; Korytkowski 
2002) for further analyses (unpublished data). Photos were taken for both host and 
ectoparasites.  
 
Data analysis 

Prevalence of parasite infestation was calculated. Prevalence (P) = (number of hosts 
parasited with a particular parasite group / total number of hosts examined for that 
parasite group) × 100 (Bush et al. 1997). Prevalence was calculated for each group of 
ectoparasite, overall ectoparasites combined, and in some cases for each species of 
rodents separately. Data analysis was performed with SPSS v.11.5 for Windows (SPSS 
Inc, Chicago, IL, USA).  
 

Results 

A total of 197 individuals of rodents were trapped representing 11 species 
belonging to the families of Muridae (Apodemus witherbeyi, Mus musculus, Nesokia 
indica, Rattus norvegicus, Meriones libycus, Meriones persicus, Tatera indica), 
Cricetidae (Cricetulus migratorius, Ellobius fuscocapillus, Microtus transcaspicus) and 
Sciuridae (Spermophilus fulvus). As mentioned before, only the first four species which 
are regarded as murine rodents (Muridae; Murinae) were included in the study. From 
197 captured rodents, 74 specimens belonged to the Murinae. Numbers of murine 
rodents collected from different study sites were presented in the Table 2. 

Out of 74 murine rodent's specimens that were examined, 54.05% were found to be 
parasitized (prevalence). Rattus norvegicus and Apodemus witherbeyi were the most (17 
infested individuals out of 19 examined individuals) and the least (7 infested individuals 
out of 13 examined individuals) infested murine species, respectively (Table 2 and Fig. 
2A). A total of 413 ectoparasites that consisted of 82 fleas, 163 mites, 101 ticks and 67 
lice species were recorded. Among the parasite groups, the highest occurrence was 
recorded for mites, found on about one third (31.08%) of the examined specimens, 
while lice were found on 20.27% of the examined rodents (Fig. 2B).  
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Table 2. Collected murine rodents species captured from different sites in Mashhad and its vicinity 
during April 2013 till April 2015. Numbers in brackets represent the number of infested individuals. 

Sampling site 
Number of captured rodent species Prevalence (%) in 

each locality A. witherbeyi M. musculus N. indica R. norvegicus 

Govareshk 3 (1) - 1 (1) - 3.5% 

Sade Kardeh - - 3 (2) 1 (1) 5.26% 

Goojgi 4 (2) - - - 3.5% 

Farokhad - 1 (1) - 2 (2) 5.26% 

Mayamey - - - 2 (2) 3.5% 

Shoorak Maleki - - - -  - 

Abravan - - - -  - 

Tape Salam - 3 (3) - 1 (1) 7.01% 

Torogh - 3 (3) - 1 (1) 7.01% 

Moghan - 1 (1) - - 1.75% 

Hesar Golestan 2 (2) 2 (2) - 1 (1) 8.77% 

Zoshk 4 (2) - - 1 (1) 5.26% 

Veyrani - 1 (1) - 3 (2) 5.26% 

Kahoo - - - -  - 

Golmakan - - 1 (1) - 1.75% 

Khaje Morad - 1 (1) - 3 (3) 7.01% 

Behesht Reza 

cemetery 
- 2 (2) 6 (5) 1 (0) 12.28% 

Mashahd railway 

station 
- 3 (3) 1 (1) 3 (3) 12.28% 

Ghadir camp - 8 (3) 4 (2) - 8.77% 

Koohestan park - 1 (1) - - 1.75% 

Total 13 (7) 26 (21) 16 (12) 19 (17) - 

 
Seasonal changes in ectoparasite prevalence  

During the study period, a general season-based pattern of change in ectoparasite 
prevalence was seen. There was a significant seasonal decrease in the prevalence rate 
from summer (31.57%) to winter (12.28%) (Fig. 3A). These data also indicated a 
negative relationship with the abundance of the host species. Ticks and lice were found 
to be more abundant on murine species during cool wet months, whereas ticks and the 
mites were more abundant during the hot dry months of the year (Fig. 3B). 
 
Relation of ectoparasites to host locality 

The total prevalence rate among the researched areas, ranging between zero and 
12.28%, was found to be significantly influenced by sampling sites. Prevalence of 
overall ectoparasites combined (P = 74.32%) (Table 2) and separately for fleas (0 to 
5.40%), ticks, mites and lice (0 to 4.05%) were higher in Behest Reza cemetery and 
Mashhad railway station compared to the other localities. 
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Figure 2. Total prevalence of all four ectoparasites groups on each murine rodents 
species (A); Prevalence of each ectoparasites groups on all murine rodents host (B). 
 

 

Figure 3. Seasonal variation of overall ectoparasites combined prevalence (A); 
Prevalence of each ectoparasites group on all murine rodents host in each season (B). 
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Relation of ectoparasites to host species 
The host species have a different influence on the parasite groups. Based on the 

overall prevalence, Rattus norvegicus (P = 89.47%) was the dominant murine rodent 
that was infested by all ectoparasite groups (Fig. 2A). 

Prevalence rates of fleas were found to be independent from the variable 
considered. Prevalence of lice was higher in Nesokia indica (P = 8.10%). For mites and 
ticks, Mus musculus (P = 13.50 and 16.21%, respectively) and R. norvegicus (10.81% 
and 8.10%, respectively) have a higher rate than other species. The other ectoparasite 
group (fleas), showed the highest prevalence for N. indica and R. norvegicus (P = 
10.81% and 8.10%, respectively (Fig. 4). 

 

Figure 4. Prevalence of each ectoparasites group on each murine rodent's host. 
 

Discussion 

Rodentia has a worldwide distribution and many species of them threaten human 
health, especially in densely populated areas. The suitable conditions of many rural and 
urban places promote rodent infestation. This makes it crucial to focus on rodent host of 
arthropods and their diversity to prevent zoonotic disease which may threaten humans 
(Stanko et al. 2002; Krasnov et al. 2004).  

Climatological conditions can affect the survival and multiplication of 
ectoparasites. For example, the development of flea larvae occurs in protected 
microhabitats with moderate temperatures and high relative humidity (Dryden and Rust 
1994). In the present study we noted a significant difference in the mean number of 
murine rodents infested with ectoparasites in different seasons (from P = 31.57% in 
summer to P = 12.28% in winter). Average annual temperature and precipitation in each 
study site were noted in Table 1. Lower autumn/winter temperatures, when compared to 
spring/summer, may have contributed to the reduced level of ectoparasite infestation 
observed in autumn/winter. The increased availability of food during spring and 
summer, might allow an increase in pregnancy rates of rodents. This, in turn, might 
result in increased abundance of them during that season (Brooks and Rowe 1987). 
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Moreover, habitat fragments within agricultural landscapes can facilitate higher 
parasite burdens and prevalence in rodent populations. This can lead to an increase in 
disease risk given that several of the parasite species are important vectors of pathogens 
that can cause disease in domestic or wild animals and also humans. In our study we 
noted that Behesht Reza cemetery in Mashhad vicinity has considered as transmissible 
areas for parasitic infections. With regards to the high human traffic for the interment 
ceremony in this area, there is lots of garbage which provide great amount of food for 
rodents, too. This promotes their survival and reproduction. Consequently, it may lead 
to high rate of ectoparasitic infestation. Differences related to the standard of living in 
the study sites affected the number of rodents in each of them (Soliman et al. 2001), e.g. 
the number of murine rodents in Koohestan park within Mashhad was low as compared 
to those numbers collected from Mashhad vicinities. During the study period a total of 
54 murine rodents (infested by 494 ectoparasites) were collected from Mashhad vicinity 
compared with 20 murine species (with 68 ectoparasites) collected from Mashhad, 
respectively. This difference in the relative abundance of rodents between Mashhad and 
its vicinity partly be attributed to the tendency of these rodents for burrowing, ages of 
buildings, main structure material of buildings and awareness of owners from the rate of 
rodent damage to their houses. Houses in Mashhad vicinity, mainly with walls and 
floors of soft damp soil, provided suitable habitats for the burrowing rodents. Houses 
inside the Mashhad, on the other hand, were mostly built of hard materials such as 
concrete and bricks that were more impenetratable than soft damp soil. Moreover the 
difference may be due to the intensive control measures applied to rodents by public 
health authorities in urban areas. Furthermore rodents in rural areas have larger average 
movements, and home range size, with a greater chance of contact with individuals of 
the same and other species, than urban rodents do. Hence, these behavioral 
characteristics of rural murine rodents may give them better possibilities of being 
colonized by ectoparasites. 

In addition to the above mentioned, ecological and behavioral characteristics 
related to each host species, morphological features such as relative size and differences 
in the skin and its covering, as well as physiological factors such as difference in blood 
hormonal levels due to stress, also cause variations in ectoparasite infestation 
parameters. For example, big murine rodents with dense fur (such as Nesokia and 
Rattus) are assumed to have high level of ectoparasitic infestation in compare with 
small rodents which have thin and sparse fur (such as Apodemus and Mus). In addition, 
stress exposure may weaken the rodent's immune system and cause more infection. 
Climatological and other environmental conditions greatly affect rodent hosts as well as 
their ectoparasites. 

The total prevalence rate of ectoparasites was significantly higher in Mus and 
Rattus than in Apodemus and Nesokia. This result could be referred to the limited 
activity and the burrowing habit of Apodemus and Nesokia that made their ectoparasites 
fauna less affected by climatic changes, however insecticides used for agricultural 
purposes could greatly affected these farm habitants (Ryckman 1971). The habitat of the 
host is also a determining factor in the distribution of arthropod ectoparasites. 
Geographic and habitat-based differences in the prevalence and general index of 
ectoparasites infesting either R. rattus or R. norvegicus have been repeatedly 
documented in Egypt (Aboul-Ela et al. 1987). Increased prevalence and general index 
of ectoparasites are positively correlated to the increased densities of their hosts 
(Anderson 1982; Soliman et al. 2001). Generally there is a relationship between 
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prevalence of ectoparasites and their rodent hosts. Seasonal changes in the general index 
of ectoparasites paralleled seasonal changes in the relative abundance of their host. 

Although a single species of ectoparasite may infest several hosts, there is, 
however, a tendency to host specificity. For example differences in the prevalence 
and/or general index of mites between the two rat species hosts (R. rattus and R. 
norvegicus) indicated the presence of such a tendency (Soliman et al. 2001). Similar 
differences were recorded by Hadi et al. (1976). On the other hand, results of Walton 
and Tun (1978) study indicated that there was an equal chance of contact of flea species 
with both rat hosts. Differences in the general index of these arthropods between the 
two rat hosts might be related to differences in size, skin, and hair characters of the host, 
as well as differences in the habit of fleas themselves. Similar differences were also 
reported by Hadi et al. (1976) in Indonesia and Walton and Tun (1978) in Myanmar.  
 

Conclusion 

This information, which contributes to a better knowledge of the interrelationship 
between ectoparasites and rodents from northeast of Iran, is important to understand the 
role of ectoparasite vectors and mammalian reservoirs in the maintenance of diseases in 
the study area, and the possibilities of dissemination of pathogens. The results obtained 
in the present study are important from an epidemiological point of view. With respect 
to this fact that environmental conditions, such as topography, vegetation and many 
other factors can affect rodent hosts and their ectoparasites (Soliman et al. 2001), thus 
further epidemiological investigations needs to be conducted in order to ascertain the 
role of rodents and their ectoparasite affinity - especially in poorly studied host species - 
in the lifecycle of emerging new infections. 
 

Acknowledgments 

Thanks are due to Dr. Lance Durden, Dr. Rahul Marathe, Dr. Tanasak 
Changbunjong, Dr. Shahrooz Kazemi for identification of lice, ticks, fleas and mites 
species, respectively. We also thank H. Mozaffari and A. Hamidi for their help in field 
investigation. 
 

References 

Abdel-Gawad, K.H., & Maher Ali A. (1987) Seasonal distribution of rodent species and 
their associated ectoparasites in the new cultivated land. Egyptian Journal of 
Wildlife and Natural Resources, 9: 1–11. 

Abel, I.S., Marzagão, G., Yoshinari, N.H. & Schumaker, T.T.S. (2000) Borrelia-like 
spirochetes recovered from ticks and small mammals collected in the Atlantic 
Forest Reserve, Cotia county, state of São Paulo, Brazil. Memorias Do Instituto 
Oswaldo Cruz, 95: 621–624. 

Aboul-Ela, R.G., Hilmy, N.M. & El-Serafy, S.S. (1987) The seasonal variation in 
infestation rate with Xenopsylla cheopis among R. norvegicus in Qaluobiya Gover-
norate (Egypt). Journal of the Egyptian Society of Parasitology, 17: 125–133. 

Acosta, R. & Morrone, J.J. (2003) Clave ilustrada para la identificación de los taxones 
supra específicos de Siphonaptera de México. Acta Zoologica, 89: 39–53. 

Allymehr, A., Tavassoli, M., Manoochehri, M.H. & Ardavan, D. (2012) Ectoparasites 
and Gastrointestinal Helminths of House Mice (Mus musculus) from Poultry 
Housesin Northwest Iran. Comparative Parasitology, 79 (2): 283–287.  



2015                                          PERSIAN JOURNAL OF ACAROLOGY                                             419 

 

Anderson, R.M. (1982) Epidemiology. In: Cox, E.E.G. (Eds.), Modern parasitology. 
Blackwell Scientific Publications, Oxford, U. K., pp. 204–251. 

Baker, E.W. & Wharton, G.W. (1952) An introduction to Acarology. Macmillan. New 
York, 465 pp. 

Baker, A.S. (1999) Mites and ticks of domestic animals. The Stationery Office, London, 
240 pp. 

Bell, J.C., Plamer, S.R. and Payne, J.M. (1988) The zoonosis: infection transmitted 
from animal to man. Edward Arnold Press, London, UK, 241pp. 

Bendek, A.M., Sirbu, I., Lazar, A.M., Cheoca, D. (2011) Ecological aspects of 
ectoparasites’ infestation in the yellow-necked mouse (Apodemus flavicollis: 
Rodentia, Muridae) from Transylvania (Romania). Proceedings of the 11th 
International Conference on Environment: Advances in Environment, Ecosystems 
and Sustainable Tourism, pp. 197–202. 

Brooks, J.E. & Rowe, E.P. (1987) Commensal rodent control. Vector control series, 
rodents, training and information guide. World Health Organization, VBC/87. 949, 
Geneva, Switzerland, 107 pp. 

Burgess, N.R.H. (1990) Public health pests, a guide to identification, biology and 
control. Chapman & Hall, London, 162 pp. 

Bush, A.O., Lafferty, K.D., Lotz, J.M. and Shostak, A.W. (1997) Parasitology meets 
ecology on its own terms: Margolis et al. revisited. Journal of Parasitology, 83: 
575–583. 

Corbet, G.B. (1978) The mammals of the palearctic region: a taxonomic review. British 
Museum (Natural History), London, 314 pp. 

Dehghani, R., Vazirianzadeh, B., Asadi, M.A., Akbari, H. and Moravvej, S.A. (2012) 
Infestation of rodents among houses in Kashan, central Iran. Pakistan Journal of 
Zoology, 44 (6): 1721–1726. 

Dryden, M.W. & Rust, M.K. (1994) The cat flea: biology, ecology and control. 
Veterinary Parasitology, 52: 1–19. 

Etemad, E. (1984) The mammals of Iran. Vol. 3. Department of the Environment, 
Tehran, 290 pp. 

Fain, A. (1974) Observations sur Ie myobiidae parasites des rongeurs. Evolution 
parallele hotes-parasites (Acarina: Trombidiformes). Acarologia, 16: 441–475. 

 
Fasihi, M.T., Shahrokhi, M.B., Khorshidi, M.R. (2000) Fauna of rodents in Hormozgan 

Province. Paper Book of the 2nd Conference of Applications of Biosystematics 
Studies on Rodents of Iran, Mashhad, Iran, pp. 9–15. 

Gonzalez, O.R. (1987) Identificación de Artrópodos de Importancia Médica. 
Departamento Biología, Sección Entomología, Universidad del Valle, Cali, 
Colombia, 253 pp. 

Hadi, T.R., Stafford, E.E., Brown, R.J. and Dennis, D.T. (1976) Small mammal 
ectoparasites from Ancol, Jakarta, Indonesia. Southeast Asian Journal of Tropical 
Medicine and Public Health, 7: 487–489. 

Hanafi-Bojd, A.A., Shahi, M., Baghaii, M., Shayeghi, M., Razmand, N., Pakari, A. 
(2007) A study on rodent ectoparasites in Bandar Abbas: the main economic 
southern seaport of Iran. Iranian Journal of Environmental Health Science and 
Engineering, 4 (3): 173–176. 



420                                                               HAMIDI ET AL.                                                                 2015 
 

 

Hutchins, M., Kleiman, D. G., Geist, V., McDade, M. C. (2003) Grzimek’s Animal Life 
Encyclopedia, 2nd edition. Volumes 12–16, Mammals I–V, Farmington Hills, MI: 
Gale Group. 

Jafari Shoorijeh, S., Rowshan, A., Ghasrodashti, B., Tamadon, A., Moghaddar, N. and 
Behzadi, M.A. (2008) Seasonal frequency of ectoparasite infestation in dogs from 
Shiraz, Southern Iran. Turkish Journal of Veterinary and Animal Sciences, 32(4): 
309–313. 

Johnson, F. (1960) The Anoplura of African rodents and insectivores. U.S. Department 
of Agriculture Technical Bulletin, No. 1211, 115 pp. 

Keegan, H.L. (1956) Ectoparasitic laelaptid and dermanyssid mites of Egypt. Kenya and 
the Sudan, primarily based on NAMRU-3 collections, 1948-1953. Journal of the 
Egyptian Public Health Association, 31: 199–272. 

Kim, K.C., Prati, H.D. & Stojanovich, C.J. (1986) The sucking lice of North America, 
an illustrated manual for identification. University Park, Pennsylvania, 241 pp. + 
illustrations. 

Korytkowski, C.A. (2002) Guía de Estudio Sistemática de Insectos. Vicerrectoría de 
Investigación y Postgrado, Universidad de Panamá, Panamá, 174 pp. 

Krasnov, B.R., Shenbrot, G.I., Khokhlova, I.S. & Degen, A.A. (2004) Flea species 
richness and parameters of host body, host geography and host milieu. Journal of 
animal ecology, 73 (1): 121–128. 

Lareschi, M. (2004) Ectoparásitos Asociados a los Machos y a las Hembras de 
Oxymycterus rufus (Rodentia: Muridae). Estudio Comparativo en la Selva Marginal 
del Río de La Plata, Argentina. Revista de la Sociedad Entomológica Argentina, 63 
(3–4): 39–44. 

Lewis, R.E. (1967) The fleas (Siphonaptera) of Egypt; an illustrated and annotated key. 
Journal of Parasitology, 53: 863–885. 

Marshall, A.G. (1981) The ecology of ectoparasitic insects. New York, USA. 459 pp. 
Moravvej, G., Hamidi, K., Nourani, L., & Bannazade, H. (2015) Occurrence of 

ectoparasitic arthropods (Siphonaptera, Acarina, and Anoplura) on rodents of 
Khorasan Razavi Province, northeast of Iran. Asian Pacific Journal of Tropical 
Disease, 5(9): 930–934.  

Mosallanejad, B., Alborzi, A.R. & Katvandi, N. (2012) A survey on ectoparasite 
infestation in companion dogs of Ahvaz district, Southwest of Iran. Journal of 
Arthropod-Borne Diseases, 6 (1): 70–78. 

Nava, S., Lareschi, M. & Voglino, D. (2003) Interrelationship between ectoparasites 

and wild rodents in Buenos Aires Province, Argentina. Memórias do 

Instituto Oswaldo Cruz, 98: 45–49. 

Pakdad, K., Ahmadi, N.A., Aminalroaya, R., Piazak, N. & Shahmehri, M. (2012) A 
study on rodent ectoparasites in the North district of Tehran, Iran during 2007–
2009.  Journal of Paramedical Sciences, 3: 27–31. 

Paramasvaran, S., Sani, R. A., Hassan, L., Krishnasamy, M., Jeffery, J., Oothuman, P., 
Salleh, I., Lim, K.H., Sumarni, M.G. & Santhana,  R.L. (2009) Ectoparasite fauna 
of rodents and shrews from  four habitats in Kuala Lumpur and the states of 
Selangor and Negeri Sembilan, Malaysia and its public health significance. 
Tropical Biomedicine, 26: 303–311. 

 
Rasouli, S., Tehrani, A., Hifian, H., Athayi, M., Ghafarzadeh, S., Pirbudaghi, H., 

Hoseini, E. & Ghasemzade, E. (2011) A report over the infection with the louse 



2015                                          PERSIAN JOURNAL OF ACAROLOGY                                             421 

 

Polyplax spinulosa in typical rats belonging to the wistar strain kept in the 
laboratory animal breeding and keeping Center of Urmia University. Global 
Veterinaria, 6: 547–550. 

Rifaat, M.A., Morsy, T.A. & Abdel-Mawla, M.M. (1982) Ectoparasites of rodents in 
Ismailiya Governorate, Egypt. Journal of the Egyptian Society of Parasitology, 12: 
1–8. 

Ryckmann, R.E. (1971) Plague vector studies. Part I. Journal of Medical Entomology, 
8: 535–540. 

Shayan, A. & Rafinejad, J. (2006) Arthropod parasites of rodents in Khorram Abbad 
district, Lorestan Province of Iran. Iranian Journal of Public Health, 35 (3): 70–76. 

Shirazi, Sh., Bahadori, F., Mostafaei, T. & Ronaghi, H. (2013) First Report of Polyplax 

sp. in a Persian Squirrel (Scuirus anomalus) in Tabriz, Northwest of Iran. Turkiye 

Parazitoloji Dergisi, 37: 299–301. 

Shoukry, A., Morsy, T.A., Abu-Hashish, T.A. & EL-Kady, G.A. (1986) Seasonal 
activities of two commensal rats and flea index in North Sinai Governorate, Egypt. 
Journal of the Egyptian Society of Parasitology, 16: 385–393.  

Shoukry, A., Morsy, T.A. & Farahat, A.A. (1987) Arthropod-ectoparasites of rodents 
trapped in Ismailia Governorate, Egypt. Journal of the Egyptian Society of 
Parasitology, 17: 525–536. 

Soliman, S., Main, A.J., Marzouk, A.S. & Montasser, A.A. (2001) Seasonal studies on 
commensal rats and their ectoparasites in a rural area of Egypt: the relationship of 
ectoparasites to the species, locality, and relative abundance of the host. Journal of 
Parasitology, 87: 545–553. 

Stanko, M., Miklisova, D., de Bellocq, J. G. & Morand, S. (2002) Mammal density and 
patterns of ectoparasite species richness and abundance. Oecologica, 11: 289–295. 

Tenorio, J.M. & Goff, M.L. (1980) Ectoparasites of Hawaiian rodents (Siphonaptera, 
Anoplura and Acari). Bishop Museum Special Publication. Bishop Museum Press, 
Honolulu, Hawaii, 32 pp. 

Tipton, V.J. (1960) The genus Laclaps with a review of the Laelaptinae and a new 
subfamily Alphalaelaptinae (Acarina: Laelaptidae). University of California Public-
ations in Entomology, 16: 233–356. 

Urceuhart, G.M., Armour, J., Duncan, J.L., Dunin, A.M. & Jennings, F.W. (1994) 
Veterinary Parasitology. Longman & Scientific Technical, 164 pp. 

Walton, D.W. & Tun, U.M.M. (1978) Fleas of small mammals from Rangoon, Burma. 
Southeast Asian Journal of Tropical Medicine and Public Health, 9: 369–377. 

Zeese, W., Khalaf, S.A., Aboul-Ela, R.G. & Morsy, T.A. (1990)  Rodents and their 
ectoparasites in Sharkiya Governorate, Egypt. Journal of the Egyptian Society of 
Parasitology, 20: 827–835. 

Ziaei, H. (2008) A Field Guide to the Mammals of Iran. Iran Wildlife Center, Tehran, 
419 pp. 

Received: 14 August 2015 
Accepted: 10 October 2015 

Published: 15 October 2015 
COPYRIGHT 

Hamidi et al. Persian Journal of Acarology is under free license. This 
open-access article is distributed under the terms of the Creative Commons-BY-NC-ND 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original author and source are credited. 



422                                                               HAMIDI ET AL.                                                                 2015 
 

 

و گونـۀ  زیسـتگاهبا فصـل، جوندگان مورین انگل خارجی  میزان آلودگی بهارتباط 

  میزبان در ایران

  

  2مروج غلامحسینو  1*، لیلا نورانی1حمیدي کردیه

  

ــوم،  ،شناســیزیســتگــروه  -1 ــرانمشــهد، فردوســی مشــهد دانشــگاهدانشــکده عل ــه، ای : ؛ رایانام

kordiyeh.hamidi@yahoo.com  
 ، ایراندانشگاه فردوسی مشهد، مشهد ،گیاهپزشکی، دانشکده کشاورزيگروه  -2

  

  مسئول ةنویسند *

 

  چکیده

اي هاي انگلی نقش عمدهانواع بیمارياند که جوندگان در انتقال شماري نشان دادهمطالعات بی

 Muridae ةبرداري و زیستگاه جوندگان خانوادۀ بین فصل نمونهدارند. هدف این مطالعه، تعیین رابط

میزبان  ۀبر این، اثرات وابسته به گون افزونها است. انگلی آن شمال شرق ایران (مشهد و حومه) با بار

 1392ویژه)، بر بار انگلی نیز مورد بررسی قرار گرفته است. مطالعات میدانی از بهار  -(تاثیرات گونه

انگل  413 جونده صید شد و 74در مجموع، مشخص انجام گرفت.  ایستگاه 20در  1394تا بهار 

- ها) از سطح بدن آن ها جمعشها و شپها، مایتبه چهار گروه انگلیِ کک ها، کنه خارجی (متعلق

ها بودند. بیشترین بار ترین گروه انگلی مایتترین جونده رت نروژي بود و فراوانشد. آلودهآوري 

ترین انگل خارجی در این فصل بودند. آرامستان ها متداولشده و کنهنگلی در تابستان گزارش ا

. بار انگلی کلی در شدندبهشت رضا و ایستگاه راه آهن مشهد به عنوان آلوده ترین نواحی مشخص 

صلی در بار هاي مورد بررسی بیشتر گزارش شد.  تغییرات فن دو ناحیه نسبت به سایر ایستگاهای

، بار انگلی در بر این افزونشان در ارتباط است. هاي خارجی با فراوانی میزبانانگلی تعدادي از انگل

شان می دهد. در این مطالعه هاي خارجی اختلافاتی را با توجه به زیستگاه میزبان نتعدادي از انگل

ها در جوندگان صید شده مشاهده نگلی از لحاظ میزان بار انگلی آنهایی بین هر چهار گروه اتفاوت

بندپایان ناقل در انتقال  گونه روابط بین انگل و میزبان در درك نقش این. مطالعه و درك ایندش

  حیوان موثر است.  -هاي مشترك انسانبیماري
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