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Supplementary table S3: Extracted data from the selected studies 

Authors 
Countries 

and Years of 
study 

Rodents detail Ectoparasites detail 
Reported determinants of 

ectoparasite abundance Remarks 

Abd El-Halim 
et al. [1] Egypt 

Acomys cahirinus (N=40) 
Mus musculus (N=207) 
Rattus norvegicus (N=464) 
Rattus rattus alexandrinus (N=285) 
Rattus rattus frugivorous (N=184) 
R=1180, Rm=282, Rt=121, Rl=110 

Lice (L=110, LiR=9.32%, LI=0.09) 
Polyplax spinulosa  
Mites (M=496, MiR=23.9%, MI=0.42) 
Dermanyssus gallinae 
Echinolaelaps echidninus 
Haemolaelaps glasgowi 
Ornithonyssus bacoti 
Ticks (T=143, TiR=10.25%, TI=0.12) 
Hyalomma dromedarii  
Rhipicephalus sanguineus 

Ectoparasite abundance can 
vary with geographical area 
and rodent species 

Spelling is corrected 
from spinulose to 
spinulosa, and from 
dromedarrii to dromedarii. 
The correct name of 
Echinolaelaps echinolelaps 
is Echinolaelaps echidninus 

Abdel-
Rahman et al. 
[2] 

Saudi 
Arabia; 
2012-13 

Mus musculus (f=29, m=41) 
R=70, Rf=51, Rl=34, Rm=26 

Fleas (F=339, FiR=72.86%, FI=4.84) 
Xenopsylla cheopis (N=339) 
Lice (L=76, LiR=48.57%, LI=1.09) 
Polyplax serrata (N=37) 
Polyplax spinulosa (N=39) 
Mites (M=99, MiR=37.14%, 
MI=1.41) 
Echinolaelaps echidninus (N=99) 

Rodent sex is has no effect on 
ectoparasite infestation rate. 
However, rodent trapping 
location has, as it is higher in 
wild habitat than residential 
areas. 

Laelaps echidninus is a 
synonyme of 
Echinolaelaps echidninus 

Abo-Elmaged 
and Desoky 
[3] 

Egypt; 2012 
Arvicanthis niloticus  
Rattus rattus alexandrinus 
Rattus rattus frugivorous 

Fleas 
Leptopsylla segnis  
Xenopsylla cheopis 
Lice 
Polyplax spinulosa  
Mites 
Cheyletus zaheri 
Hypoaspis koseii 

There is no specific 
relationship between the 
rodent species and 
ectoparasites species. The 
ectoparasite population is 
positively correlated with 
rodent populations and 
different land types. 

Spelling is corrected 
from spinulosia to 
spinulosa 
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and Years of 
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Rodents detail Ectoparasites detail 
Reported determinants of 

ectoparasite abundance 
Remarks 

Ticks 
Amblyomma sp. 

Abu-Madi et 
al. [4] 

Qatar; 1998-
99 

Rattus norvegicus (f=84, m=52) 
R=136, Rf=62 

Fleas (FiR=45.59%) 
Xenopsylla astia  

The abundance of rodents 
was higher in summer. The 
abundance of fleas is higher 
among juveniles than among 
adults in summer. In winter, 
age and sex of rodents did 
not affect flea abundance. 

 

Abu-Madi et 
al. [5] 

Qatar; 2002-
03 

Rattus norvegicus (f=96, m=83) 
R=179, Rf=64 

Fleas (FiR=35.75%) 
Xenopsylla astia  

The abundance of the fleas 
differed between years with 
an abundance of rodents, 
higher on juvenile rodents 
compared with adults, and in 
females compared to male 
rodents. 

 

Acici et al. [6] Turkey; 
2015-16  

Apodemus flavicollis (N=5) 
Apodemus witherbyi (N=1) 
Microtus levis (N=2) 
Mus macedonicus (N=39) 
R=47, Rf=7 

Fleas (FiR=14.89%) 
Nosopsyllus fasciatus 
Stenoponia tripectinata 

There may be some 
association between the 
rodent species and 
ectoparasites species. Fleas 
were detected only on Mus 
macedonicus and Microtus 
levis. 

 

Aktaş [7] Turkey Spalax leucodon 
Fleas 
Ctenophthalmus harputus 

  

Al Hindi and 
Abu-Haddaf 
[8] 

Palestine; 
2008-09 

Rattus rattus (f=15, m=26) 
R=41, Rf=7, Rl=3 

Fleas (FiR=17.07%) 
Xenopsylla cheopis 
Lice (LiR=7.32%) 
Polyplax spinulosa 

A considerable amount of 
garbage in residential areas 
can increase the rodent 
population, and with it, the 
ecotprasites abundance. 
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Reported determinants of 

ectoparasite abundance 
Remarks 

Alahmed and 
Al-Dawood 
[9] 

KSA; 2000-
01 

Acomys dimidiatus (N=13) 
Meriones libycus (N=9) 
Mus musculus (N=2) 
Rattus rattus alexandrinus (N=4) 
Rattus rattus frugivorous (N=6) 
Rattus rattus rattus (N=14) 
R=48 (f=20, m=28, Rf=1, Rt=4 

Fleas (F=3, FiR=2.08%, FI=0.06%) 
Xenopsylla sp. 
Ticks (T=12, TiR=10.42%, TI=0.25) 
Rhipicephalus turanicus 

Rodent infestation as well as 
its ectoparasite infestation 
may decrease during 
summer due to severe 
weather conditions in the 
deserts. 

 

Al-Awadi et 
al. [10] 

Kuwait; 
1978 

Rattus norvegicus 

Fleas  
Xenopsylla astia 
Lice 
Polyplax cannomydis  
Polyplax spinulosa 
Mites 
Laelaps nuttalli  
Ornithonyssus bacoti  

Rodents most commonly 
infest lower socioeconomic 
grade houses. Rodent and its 
ectoparasite infestion is 
seasonally influenced; it 
begins to increase during 
April, reaches a peak in May, 
and decreases again by 
September. 

Spelling is corrected 
from Ornythonyssus to 
Ornithonyssus and nutalli 
to nuttalli and cenomudis 
to cannomydis 
 

Allam et al. 
[11] Egypt 

Acomys cahirinus 
Arvicanthis niloticus 
Mus musculus 
Rattus norvegicus 
Rattus rattus alexandrinus 
Rattus rattus frugivorous 

Fleas 
Ctenocephalides canis 
Leptopsylla segnis 
Xenopsylla cheopis 

Rodent flea infestation can 
vary according to rodent host 
species, rodent trapping 
location, and season of the 
year. 

 

Allymehr et 
al. [12] Iran; 2010 

Mus musculus (f=52, m=25) 
R=77, Rm=18, Rl=1 

Lice (L=1, LiR=1.3%, LI=0.01) 
Polyplax serrata  
Mites (M=27, MiR=23.38%, MI=0.4) 
Dermanyssus gallinae (N=24) 
Myocoptes musculinus (N=1) 
Ornithonyssus bacoti (N=2v 

Presence of rodents in the 
poultry farms may directly 
contribute to ectoparasite 
abundance among the 
poultry population. 

 

Al-
Mohammed 
[13] 

KSA; 2006 
Acomys dimidiatus (N=20) 
Gerbillus cheesmani (N=1) 
Meriones rex (N=19) 

Ticks (T=106, TI=2.65) 
Rhipicephalus sanguineus 
Rhipicephalus turanicus 
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R=40 

Alsarraf et al. 
[14] Egypt; 2012 

Acomys dimidiatus 
Acomys russatus 
Dipodillus dasyurus 
Sekeetamys calurus 

Ticks 
Hyalomma dromedarii 
Hyalomma sp. 
Rhipicephalus sp. 

  

Antoniou et 
al. [15] 

Cyprus; 
2000-03  

Mus musculus (N=3) 
Rattus norvegicus (N=402) 
Rattus rattus frugivorous (N=220) 
R=625, Rf=252, Rt=3 

Fleas (F=1035, FiR=40.32%, FI=1.66) 
Ctenocephalides canis (N=5) 
Ctenocephalides felis (N=250) 
Leptopsylla segnis (N=45) 
Nosopsyllus fasciatus (N=7) 
Xenopsylla cheopis (N=728) 
Ticks (T=3, TiR=0.48%, TI=0.01) 
Non identified ticks 

Rodent abundance differs 
with the season of the year 
and the trapping site. It is 
higher in the summer. 
Xenopsylla cheopis was the 
most abundant flea (70%) , 
followed by Ctenocephalides 
felis (24%. Ectoparasite 
infestation also varies 
according to the rodent 
species; Rattus norvegicus was 
the most infested with 
ectoparasites. 

 

Arafa et al. 
[16] Egypt Acomys cahirinus 

Fleas 
Leptopsylla segnis 
Parapulex chephrenis 
Xenopsylla cheopis 

Rodent and ectoparasite 
abundance can be influenced 
by rodent trapping location, 
season of the year, and 
rodent gender. 

 

Asiry and 
Fetoh [17] 

KSA; 2012-
13 

Acomys dimidiatus (N=22) 
Rattus rattus alexandrinus (N=45) 
Rattus rattus frugivorous (N=55) 
Rattus rattus rattus (N=628) 
(f=315, m=435)  
R=750, Rf=13, Rm=272, Rt=23, Rl=8 

Fleas (F=40, FiR=1.73%, FI=0.05) 
Xenopsylla cheopis 
Xenopsylla conformis mycerini 
Lice (L=152, LiR=1.07%, LI=0.20) 
Polyplax serrata  
Mites (M=299, MiR=36.27%, 
MI=0.40) 
Echinolaelaps echidninus 

The abundance of rodents is 
associated with trapping 
location, but it is not true for 
ectoparasites abundance. 

Spelling is corrected 
from nuttali to nuttalli; 
Laelaps echidninus is a 
synonyme of 
Echinolaelaps echidninus 
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Rodents detail Ectoparasites detail 
Reported determinants of 

ectoparasite abundance 
Remarks 

Laelaps nuttalli 
Ticks (T=796, TiR=3.07%, TI=1.06) 
Rhipicephalus sanguineus 
Rhipicephalus turanicus  

Bacot et al. 
[18] 

Egypt; 1912-
13 

Acomys cahirinus 
Arvicanthis niloticus 
Rattus norvegicus 
Rattus rattus 

Fleas 
Ctenocephalides felis 
Echidnophaga gallinacea 
Leptopsylla segnis 
Pulex irritans 
Xenopsylla cheopis 
Xenopsylla cleopatrae 

Xenopsylla cheopis was the 
most commonly identified 
species of fleas (90%). 
 

Rattus rattus is a 
synonym of Mus rattus, 
Rattus norvegicus is a 
synonym of Mus 
norvegicus, and 
Leptopsylla segnis is a 
synonym of Leptopsylla 
musculi. Spelling is 
corrected from 
Ctenocephalus to 
Ctenocephalides 

Bahgat [19] Egypt; 2009 

Mus musculus (N=115)  
Rattus norvegicus (N=12)  
Rattus rattus alexandrinus (N=40) 
Rattus rattus frugivarous (N=54)  
R=221 

Flae (F=874, FI=3.94) 
Leptopsylla segnis (N=14) 
Nosopsyllus sinaiensis (N=7) 
Pulex irritans (N=44) 
Stenoponia tripectinata (N=11) 
Xenopsylla cheopis (N=742) 
Xenopsylla ramesis (N=56) 
Lice (L=250, LI=1.13) 
Polyplax spinulosa (N=250) 
Mites (M=549, MI=2.48) 
Dermanyssus gallinae (N=70) 
Eulaelaps stabularis (N=22) 
Haemogamasus pontiger (N=14) 
Hirstionyssus isabellinus (N=18) 
Laelaps nuttalli (N=241) 
Ornithonyssus bacoti (N=184) 

Rodent abundance is 
seasonally-influenced; 
highest in the summer and 
lowest in winter. Ectoparasite 
abundance is influenced by 
rodent species (highest in 
Rattus norvegicus and lowest 
in Mus musculus) and 
trapping location (higher in 
outdoor than indoor). 

Leptopsylla segnis is the 
scientific alternative 
name of Ctenopsyllus 
segnis.  
The spelling Nosopsylla is 
corrected to 
Nosopsyllus 
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ectoparasite abundance 
Remarks 

Ticks (T=74, TI=0.33) 
Hyalomma sp. (N=47) 
Rhipicephalus sp. (N=27) 

Bajer et al. 
[20] Egypt 

Acomys dimidiatus 
R=162, Rf=29, Rl=52 

Fleas (FiR=17.9%) 
Parapulex chephrenis 
Xenopsylla dipodill 
Mites 
Dermanyssus sanguineus 
Haemolaelaps sp. 
Lice (LiR=32.1%) 
Polyplax brachyrrhyncha 
Polyplax oxyrrhyncha 

Ectoparasite abundance is 
affected by rodent trapping 
location. Parapulex chephrenis 
fleas and Polyplax 
brachyrrhynchai lice are the 
most abundant ectoparasites. 
The lice infestation rate can 
differ according to the gender 
and age of rodents. 

Dermanyssus sanguineus, 
synonymous with 
Liponyssoides sanguineus, 
was formerly known as 
Allodermanyssus 
sanguineus. The spelling 
chephrensis is corrected to 
chephrenis and 
brachyrrhycha to 
brachyrrhyncha 

Bakr et al. 
[21] Egypt 

Mus musculus 
Rattus norvegicus 
Rattus rattus alexandrinus 

Mites 
Dermanyssus gallinae 
Dermanyssus sanguineus 
Laelaps nuttalli 
Ornithonyssus bacoti 

Mite infestation is affected by 
rodent species and gender. 
Higher infestation was 
recorded in Rattus rattus and 
in female rodents. 

Dermanyssus sanguineus, 
synonymous with 
Liponyssoides sanguineus 
is the modern synonym 
of Allodermanyssus 
sanguineus 

Bakr et al. 
[22] Egypt 

Mus musculus (N=29)  
Rattus norvegicus (N=37)  
Rattus rattus (N=54)  
R=120 (f=67, m=53, Rf=67 

Fleas (F=71; FiR=55.83%, FI=0.59) 
Ctenocephalides felis (N=4) 
Leptopsylla segnis (N=8) 
Pulex irritans (N=9) 
Xenopsylla cheopis (N=41) 
Xenopsylla ramesis (N=9) 

The abundance of captured 
rodents and fleas was the 
highest in spring, gradually 
decreases in summer and 
autumn. In winter, no fleas 
were detected on rodents.  

 

Bochkov et al. 
[23] Iran Calomyscus sp. 

Mites 
Trichoecius calomysci 

  

Bochkov et al. 
[24] Iran; 1997-98 

Acomys cahirinus 
Dryomys nitedula 
Gerbillus cheesmani 
Meriones libycus 

Mites 
Myobia murismusculi 
Radfordia acomys 
Radfordia affinis 
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Remarks 

Mus musculus 
R=79 

Radfordia dyromys 
Radfordia merioni 
Radfordia persica 

Chegeni et al. 
[25] Iran; 2016-18 

Meriones persicus  
R=23 

Ticks (T=60, TI=2.61) 
Hyalomma asiaticum 
Hyalomma Koch 

  

Christou et al. 
[26] 

Cyprus; 
2000-03 

Rattus norvegicus (N=402)  
Rattus rattus frugivorous (N=220)  
R=622 

Fleas (F=1035, FI=1.66) 
Ctenocephalides canis (N=5) 
Ctenocephalides felis (N=250) 
Leptopsylla segnis (N=45) 
Nosopsyllus fasciatus (N=7) 
Xenopsylla cheopis (N=728) 

Fleas distribution differ with 
geographical difference. 

 

Cicek et al. 
[27] 

Turkey; 
1996-97 

Apodemus sylvaticus (N=2)  
Cricetulus migratorius (N=34)  
Meriones persicus (N=1)  
Meriones tristrami (N=4)  
Mesocricetus auratus (N=4)  
Mesocricetus brandti (N=2)  
Microtus arvalis (N=7)  
Microtus guentheri (N=2)  
Mus musculus (N=56)  
Spermophilus citellus (N=9)  
R=121, Rm=94 

Mites (M=119, MiR=77.69%, 
MI=0.98)  
Eulaelaps stabularis (N=7) 
Haemogamasus horridus (N=1) 
Haemogamasus nidiformis (N=6) 
Haemogamasus zachvatkini (N=1) 
Haemolaelaps androgynus (N=1) 
Haemolaelap glasgowi (N=2) 
Haemolaelaps (N=4) 
Hirstionyssus eversmani (N=1) 
Hirstionyssus isabellinus (N=8) 
Hirstionyssus sp. (N=3) 
Laelaps algericus (N=2) 
Laelaps hilaris (N=2) 
Laelaps jettmari (N=72) 
Laelaps kochi (N=1) 
Macrocheles muscaedomestica (N=3) 
Ornithonyssus bacoti (N=5) 

 

Citellus citellus is 
changed to homotypic 
synonym Spermophilus 
citellus. Similarly, 
Haemogamasus nidiformes 
to Haemogamasus 
nidiformis,  
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Dahesh and 
Mikhail [28] Egypt; 2016 

Rattus norvegicus (N=41)  
Rattus rattus (N=44)  
R=85 (f=41, m=44), Rf=40 

Fleas (FiR=52.94%) 
Leptopsylla segnis 
Xenopsylla cheopis 

Most of the fleas were 
Xenopsylla cheopis 

 

Darvishi et al. 
[29] Iran; 2011 

Mus musculus (F=3, M=2)  
R=5, Rf=2 

Fleas (F=15, FiR=40%, FI=3) 
Leptopsylla aethiopicus aethiopicus  

Spelling is corrected 
from muscuuls to 
musculus 

El Bahrawy 
and al Dakhil 
[30] 

KSA 

Acomys dimidiatus 
Gerbillus spp. 
Jaculus jaculus 
Meriones sp. 
Mus musculus 
Rattus norvegicus 
Rattus rattus 
R=88 

Fleas (F=140, FI=1.59) 
Ctenocephalides felis (N=12) 
Xenopsylla cheopis (N=128) 
Lice (L=73, LI=0.9) 
Polyplax spinulosa 

The highest flea infestation 
was in Rattus rattus (68.1%), 
followed by Rattus norvegicus 
(26.9%), and Mus musculus 
(11.1%). Female rodents were 
more infested than males. 

 

El Kady et al. 
[31] Egypt 

Rattus norvegicus (N=9)  
Rattus rattus alexandrines (N=9)  
Rattus rattus frugivorous (N=13)  
R=31 
 

Mites (M=118, MI=3.81%) 
Dermanyssus gallinae (N=15) 
Eulaelaps stabularis (N=4) 
Laelaps nuttalli (N=84) 
Ornithonyssus bacoti (N=15) 

  

El Kady et al. 
[32] 

Egypt; 2006-
07 

Mus musculus (N=15)  
Rattus norvegicus (N=33)  
Rattus rattus alexandrines (N=48)  
Rattus rattus frugivorous (N=39)  
R=135 (f=66, m=69)  

Fleas (F=114, FI=0.84) 
Ctenocephalides canis (N=16) 
Pulex irritans (N=2) 
Xenopsylla cheopis (N=96) 
Mites (M=165, MI=1.2) 
Dermanyssus gallinae (N=18) 
Laelaps nuttalli (N=96) 
Ornithonyssus bacoti (N=51) 
Lice (L=93, LI=0.69) 
Polyplax spinulosa (N=93) 
Ticks (T=16, TI=0.12) 
Hyalomma sp (N=2) 

Rat index was maximal in 
spring, followed by summer, 
autumn, and winter. The 
ectoparasite abundance 
depends on the host species. 
The highest index was on 
Rattus norvegicus, followed by 
Rattus rattus, and Mus 
musculus. 
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Rhipicephalus sp (N=14) 

El-Bahrawy 
and al-Dakhil 
[33] 

KSA 

Acomys dimidiatus 
Gerbillus spp. 
Jaculus jaculus 
Meriones sp. 
Mus musculus 
Rattus norvegicus 
Rattus rattus 

Mites (M=321) 
Articholaelaps glasgowi (N=3) 
Cheyletus eruditus (N=2) 
Laelaps nuttalli (N=234) 
Ornithonyssus bacoti (N=82) 
Ticks (T=57) 
Hyalomma spp. (N=2) 
Rhipicephalus spp. (N=55) 

Abundance of rodents differs 
in urban and semi-aired 
regions. Ectoparasites 
infestation varies with rodent 
species and their abundance. 

Spelling is corrected 
from Orithonysus to 
Ornithonyssus 

El-Kady et al. 
[34] 

Egypt; 1997-
98 

Acomys cahirinus dimidiatus (N=56)  
Acomys russatus russatus (N=6)  
Dipodillus dasyurus dasyurus (N=21)  
Eliomys quercinus melanurus (N=3)  
Sekeetamys calurus calurus (N=2)  
R=88 

Fleas (F=49, FI=0.56) 
Nosopsyllus penicus geneatus (N=2) 
Nosopsyllus gerbillophilus theodori 
(N=9) 
Parapulex chephrenis (N=5) 
Xenopsylla cleopatrae (N=4) 
Xenopsylla dipodill (N=16) 
Xenopsylla compformis (N=13) 
Lice (L=72, LI=0.82) 
Polyplax spinulosa (N=72) 
Mites (M=112, MI=1.27) 
Haemolaelaps glasgowi (N=13) 
Cheyletiella spp. (N=2) 
Laelaps nuttalli (N=15) 
Dermanyssus sanguineus (N=54) 
Ornithonyssus bacoti (N=14) 
Ornithonyssus sylviarum (N=14) 

 

Dermanyssus sanguineus 
(synonymous with 
Liponyssoides sanguineus) 
and Xenopsylla cleopatrae 
were formerly known as 
Allodermanyssus 
sanguineus and 
Synosternus cleopatrae 
respectively. The 
spelling chephrensis is 
corrected to chephrenis 

El-Kammah et 
al. [35] Egypt 

Gerbillus pyramidum  
R=95 ; (f=55, m=10), uk=30 

Mites 
Laelaps sinai 

 
Spelling is corrected 
from Laesaps to Laelaps 

Eslami et al. 
[36] Iran 

Rattus rattus  
R=100 (F=52, M=48), Rm=71, Rl=66 

Lice (LiR=66%) 
Polyplax spinulosa  
Mites (MiR=71%) 

There is no significant 
relationship between the 
gender of rodents and 

Dermanyssus muris is 
synonymous with 
Liponyssoides muris 
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Laelaps nuttalli 
Dermanyssus muris 

ectoparasite species. 
Geographical location is 
important for ectoparasite 
infestation; mangrove forests 
and villages of islands were 
highly infested with 
ectoparasites. 

Farhang-Azad 
and Neronov 
[37] 

Iran 

Gerbillus cheesmani (N=5) 
Gerbillus nanus (N=10) 
Meriones crassus (N=12) 
Meriones hurrianae (N=1) 
Meriones libycus (N=24) 
Meriones meridianus (N=4) 
Meriones persicus (N=35) 
Meriones tristrami (N=7) 
Meriones vinogradovi (N=13) 
Rhombomys opimus (N=18) 
Tatera indica (N=13) 
R=142 

Fleas 
Coptopsylla bairamalienis 
Coptopsylla iranica 
Coptopsylla lamellifer 
Coptopsylla mesghalii 
Coptopsylla mofidii 
Coptopsylla neronovi  
Ctenophthalmus dolichus 
Echidnophaga oschanini 
Nosopsyllus baltazardi 
Nosopsyllus iranus 
Nosopsyllus laeviceps  
Nosopsyllus pringlei  
Nosopsyllus sp. 
Nosopsyllus turkmenicus  
Nosopsyllus vlasovi  
Nosopsyllus ziarus  
Paradoxopsyllus grenieri 
Paradoxopsyllus microphthalmus  
Rhadinopsylla bivirgis 
Rhadinopsylla syriaca 
Rhadinopsylla ucrainica 
Stenoponia tripectinata 
Stenoponia vlasovi 
Xenopsylla buxtoni 

The presence of a flea 
depends on the ecology of an 
area, such as sandy areas and 
firm soil.  

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 
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Xenopsylla cleopatrae 
Xenopsylla conformis 
Xenopsylla gerbilli 
Xenopsylla hussaini 
Xenopsylla nuttalli 
Xenopsylla persica 

Gaaboub et al. 
[38] 

Egypt; 1967-
77 

Arvicanthis niloticus (N=223) 
Mus musculus (N=88) 
Rattus norvegicus (N=127) 
Rattus rattus alexandrinus (N=22) 
Rattus rattus frugivorus (N=54) 
Rattus rattus rattus (N=14) 
R=528 (f=311, m=217) 

Fleas (F=2679, FI=5.27) 
Ctenocephalides felis 
Echidnophaga gallinacea 
Leptopsylla segnis 
Nosopsyllus fasciatus 
Pulex irritans 
Xenopsylla cheopis 
Lice 
Hoplopleura captiosa 
Polyplax abyssinica 
Polyplax spinulosa 
Mites 
Echinolaelaps echidninus 
Haemolaelaps sp. 
Haemolaelaps zulu 
Laelaps keegani 
Ornithonyssus bacoti 

There is a close relationship 
between the abundance of 
fleas and lice, the abundance 
of rodent hosts and season of 
the year. However, no 
seasonal variation was 
recorded for mite abundance. 

Spelling is corrected from 
capitosa to captiosa, 
echidnina to echidninus; 
Laelaps echidninus is a 
synonyme of 
Echinolaelaps echidninus 

Gaaboub et al. 
[39] 

Egypt; 1979-
80 

Arvicanthis niloticus (N=6) 
Mus musculus (N=125) 
Rattus norvegicus (N=105) 
Rattus rattus frugivorus (N=2) 
R=238 

Fleas (F=394, 1.66) 
Ctenocephalides felis felis (N=5) 
Pulex irritans (N=15) 
Xenopsylla cheopis (N=374) 
Lice (L=637, LI=2.68) 
Hoplopleura captiosa (N=156) 
Polyplax abyssinica (N=167) 
Polyplax spinulosa (N=314) 

Lice and fleas showed a 
certain degree of host-
specificity. However, it was 
not true in the case of mites. 

Spelling is corrected 
from capitosa to captiosa; 
Androlaelaps is the 
modern synonym of 
Haemolaelaps 
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Mites (M=601, MI=2.53) 
Dermanyssus spp. (N=109) 
Echinolaelaps echidninus (N=54) 
Haemolaelaps spp. (N=3) 
Laelaps keegani (N=186) 
Ornithonyssus bacoti (N=249) 

Garrett and 
Allred [40] 

Turkey; 
1965-68 

Apodemus mystacinus (N=32) 
Apodemus sp. (N=10) 
Apodemus sylvaticus (N=117) 
Cricetulus migratorius (N=3) 
Meriones sp. (N=7) 
Microtus sp. (N=24) 
Mus musculus (N=281) 
Rattus rattus (N=25) 
R=499, Rm=209,  

Mites (MiR=41.88%) 
Eulaelaps stabularis 
Haemogamasus kusumotoi 
Haemogamasus nidiformis 
Haemolaelaps fahrenholzi 
Hirstionyssus arcuatus 
Hypoaspis miles 
Laelaps agilis 
Laelaps algericus 
Laelaps kochi 
Laelaps longisetosus 
Laelaps pavlovskyi 
Myonyssus decumani 
Myonyssus gigas 
Ornithonyssus bacoti 

Mites infestation may be 
host-specific. 

Spelling is changed from 
nidiformes to nidiformis 

Gholipoury et 
al. [41] Iran; 2012 

Meriones libycus (N=4) 
Mus musculus (N=48) 
Rattus norvegicus (N=35) 
Rhombomys opimus (N=4) 
R=91, Rf=1, Rm=3, Rt=8 

Fleas (FiR=1.1%) 
Nosopsyllus fasciatus 
Mites (MiR=3.3%) 
Laelaps nuttalli  
Ticks (TiR=8.79%) 
Rhipicephalus spp. 

Higher infestation of 
ectoparasites in males than in 
females may be explained by 
the increased physical 
movement of males or the 
higher number of males 
compared to females. 

Spelling corrected from 
Nosophylla to Nosopsyllus 
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Hamidi and 
Nassirkhani 
[42] 

Iran; 2017-18 

Apodemus witherbyi (N=23) 
Calomyscus elburzensis (N=14) 
Calomyscus hotsoni (N=7) 
Cricetulus migratorius (N=15) 
Ellobius fuscocapillus (N=6) 
Meriones libycus (N=21) 
Meriones persicus (N=27) 
Microtus paradoxus (N=8) 
Mus musculus (N=37) 
Nesokia indica (N=16) 
Rattus norvegicus (N=11) 
Rattus pyctoris (N=1) 
Rhombomys opimus (N=3) 
Scarturus elater (N=13) 
Spermophilus fulvus (N=6) 
Tatera indica (N=9) 
R=217 

Fleas (F=192, FI=0.91) 
Nosopsyllus fasciatus (N=86) 
Nosopsyllus iranus (N=36) 
Xenopsylla buxtoni (N=9) 
Xenopsylla cheopis (N=61) 
Lice (L=94, LI=0.43) 
Hoplopleura captiosa (N=43) 
Polyplax asiatica (N=23) 
Polyplax gerbilli (N=6) 
Polyplax paradoxa (N=13) 
Polyplax spinulosa (N=9) 

 
Spelling is corrected 
from Hoplorpleura to 
Hoplopleura 

Hanafi-Bojd 
et al. [43] Iran; 2003-04 

Mus musculus (N=3) 
Rattus norvegicus (N=100) 
Rattus rattus (N=16) 
Tatera indica (N=20) 
R=139 

Fleas (F=97, FI=0.7) 
Xenopsylla buxtoni (N=97)  
Lice (L=161, LI=1.16) 
Hoplopleura captiosa (N=70) 
Polyplax gerbilli (N=91) 
Mites (M=253, MI=1.82) 
Dermanyssus americanus (N=5) 
Dermanyssus sanguineus (N=2) 
Echinolaelaps echidninus (N=28) 
Haemolaelaps glasgowi (N=9) 
Laelaps nuttalli (N=203) 
Ornithonyssus bacoti (N=6) 
Ticks (T=20, TI=0.14) 
Rhipicephalus spp. (N=20) 

 

Spelling corrected from 
Haemolaeps to 
Haemolaelaps and 
Haplopleura to 
Hoplopleura 
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Harrison et al. 
[44] KSA 

Acomys dimidiatus (N=37) 
Gerbillus nanus (N=70) 
Meriones libycus (N=41) 
Meriones rex (N=13) 
R=161 

Fleas (F=413, FI=2.57) 
Nosopsyllus iranus (N=50) 
Parapulex chephrenis (N=16) 
Xenopsylla cleopatrae cleopatrae 
(N=128) 
Xenopsylla cleopatrae spp. (N=22) 
Xenopsylla conformis mycerini 
(N=168) 
Xenopsylla nubica (N=25) 
Xenopsylla spp. (N=4) 
Mites (M=151, MI=0.94) 
Androlaelaps tateronis (N=148) 
Ornithonyssus spp (N=3) 
Ticks (T=207, TI=1.29) 
Hyalomma impeltatum (N=9) 
Rhipicephalus camicasi (N=45) 
Rhipicephalus spp. (N=153) 
 

The abundance of rodents 
and their ectoparasites varied 
among localities. 

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 

Hawlena et al. 
[45] Israel Gerbillus andersoni  

R=147 

Fleas (F=62, FI=0.42) 
Xenopsylla cleopatrae 
Mites (M=58, MI=0.39) 
Androlaelaps androgynus  
Androlaelaps centrocarpus 
Androlaelaps hirsuta  
Androlaelaps insculptus 
Androlaelaps marshalli 
Ticks (T=53, TI=0.36) 
Hyalomma impeltatum 

There is no age-related 
difference in the ectoparasites 
infestation of rodents.  

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae; 
Androlaelaps hirsti is 
corrected to Androlaelaps 
hirsuta 

Hoogstraal 
and Traub 
[46] 

Egypt; 1963-
65 

Acomys cahirinus 
Acomys dimidiatus dimidiatus 
Acomys dimidiatus megalodus 

Fleas (N=3938) 
Ctenocephalides felis (N=36 
Echidnophaga gallinacea (N=208 

 
Scarturus tetradactyla is 
synonymus with 
Allactaga tetradactyla; 
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Acomys russatus russatus 
Arvicanthis niloticus niloticus 
Eliomys melanurus 
Eliomys quercinus cyrenaica 
Jaculus jaculus elbaensis 
Jaculus jaculus jaculus 
Jaculus jaculus scrluteri 
Jaculus orientalis orientali 
Mus musculus praetextus 
Rattus norvegicus 
Rattus rattus 
Scarturus tetradactyla  

Hopkinsipsylla occulta (N=117) 
Leptopsylla segnis (N=27) 
Mesopsylla tuschkan (N=575) 
Myoxopsylla laverani (N=10) 
Nosopsyllus geneatus (N=22) 
Nosopsyllus henleyi (N=8) 
Nosopsyllus londiniensis (N=191) 
Nosopsyllus sp. (N=7) 
Parapulex chephrenis (N=315) 
Pulex irritans (N=1) 
Pulex irritans (N=23) 
Rhadinopsylla masculana (N=1) 
Stenoponia tripectinata (N=21) 
Synosternus pallidus (N=169) 
Xenopsylla cheopis (N=1926) 
Xenopsylla cleopatrae (N=116) 
Xenopsylla nubica (N=157) 
Xenopsylla ramesis (N=4) 
Xenopsylla taractes (N=4) 

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 
 

Hoogstraal et 
al. [47] 

Egypt; 1965-
66 

Acomys dimidiatus megalodus 
Acomys russatus aegyptiacus 
R=96, Rt=37 

Ticks (T=373, TiR=37.54%) 
Hyalomma rhipicephaloides 

  

Imam and 
Salah [48] 

Egypt; 1964-
65 

Acomys cahirinus (N=30) 
Mus musculus (N=25) 
Rattus norvegicus (N=23) 
Rattus rattus (N=51) 
R=129 

Fleas 
Xenopsylla cheopis (N=357) 

Rodent abundance can 
change according to the 
location of trapping Rattus 
norvegicus were found to be 
more infested with rodent 
fleas. Flea abundance may 
vary according to season of 
the year. 
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Karaer et al. 
[49] Turkey; 2009 Mesocricetus auratus 

R=1, Rm=1 

Mites 
Demodex aurati 
Demodex criceti 

  

Keskin and 
Beaucournu 
[50] 

Turkey 
Apodemus uralensis 
Microtus guentheri 
Spalax leucodon 

Fleas 
Ctenophthalmus beyzanurae 
Ctenophthalmus kefelioglui 
Ctenophthalmus teres 

 
Spalax leucodon is the 
synonym of Nannospalax 
leucodon 

Keskin et al. 
[51] 

Turkey; 
2015-16 

Apodemus flavicollis (N=17) 
Cricetulus migratorius (N=1) 
R=18, Rt=5 

Ticks (T=6, TiR=27.78%, TI=0.33) 
Ixodes redikorzevi (N=5) 
Rhipicephalus turanicus (N=1) 
 

  

Keskin et al. 
[52] 

Turkey; 
2017-18 

Apodemus agrarius (N=1) 
Apodemus flavicollis (N=9) 
Apodemus sp. (N=3) 
Apodemus uralensis (N=9) 
Apodemus witherbyi (N=18) 
Chionomys nivalis (N=4) 
Microtus arvalis (N=3) 
Microtus guentheri (N=3) 
Microtus levis (N=1) 
Microtus subterraneus (N=4) 
Mus macedonicus (N=6) 
Mus musculus (N=1) 
Myodes glareolus (N=5) 
Spalax leucodon (N=3) 
Prometheomys schaposchnikowi (N=2)  
Spalax leucodon (N=1) 
R=73, Rt=5 

Ticks (TiR=6.85%) 
Dermacentor marginatus 
Ixodes laguri 
Ixodes redikorzevi  
 

 

Mus musculus is the main 
species of Mus domesticus 
(Mus musculus 
domesticus);  
Spalax leucodon is the 
synonym of Nannospalax 
leucodon. 

Keskin et al. 
[53] 

Turkey; 
2017-19 

Apodemus agrarius (N=2) 
Apodemus flavicollis (N=17) 
Apodemus sp. (N=2) 

Fleas (F=222, FI=2.92) 
Amphipsylla rossica (N=3) 
Ctenophthalmus agyrtes (N=19) 
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Apodemus sylvaticus (N=1) 
Apodemus uralensis (N=7) 
Apodemus witherbyi (N=16) 
Chionomys nivalis (N=3) 
Microtus guentheri (N=3) 
Microtus levis (N=1) 
Microtus subterraneus (N=1) 
Mus macedonicus (N=12) 
Mus musculus (N=1) 
Myodes glareolus (N=5) 
Nannospalax xanthodon (N=3) 
Prometheomys schaposchnikowi (N=2) 
R=76 (f=16, m=41), UK=19 

Ctenophthalmus bifidatus (N=9) 
Ctenophthalmus coniunctus (N=6) 
Ctenophthalmus contiger (N=1) 
Ctenophthalmus contiger (N=2) 
Ctenophthalmus euxinicus (N=2) 
Ctenophthalmus fissurus (N=8) 
Ctenophthalmus fransmiti (N=1) 
Ctenophthalmus golovi (N=1) 
Ctenophthalmus hypanis (N=1) 
Ctenophthalmus inornatus (N=6) 
Ctenophthalmus proximus (N=17) 
Ctenophthalmus reconditus (N=10) 
Ctenophthalmus secundus (N=64) 
Ctenophthalmus stirps (N=3) 
Ctenophthalmus teres (N=1) 
Frontopsylla elata (N=2) 
Hystrichopsylla orientalis (N=2) 
Leptopsylla taschenbergi (N=29) 
Megabothris turbidus (N=19) 
Nosopsyllus consimilis (N=1) 
Nosopsyllus durii (N=7) 
Nosopsyllus sarinus (N=2) 
Palaeopsylla incisa (N=1) 
Rhadinopsylla pentacantha (N=1) 
Stenoponia tripectinata (N=4) 

Khajeh et al. 
[54] Iran; 2014-15 

Acomys dimidiatus (N=21) 
Apodemus witherbyi (N=6) 
Calomyscus hotsoni (N=6) 
Cricetulus migratorius (N=1) 
Gerbillus nanus (N=13) 
Golunda ellioti (N=2) 
Jaculus blanfordi (N=7) 

Fleas (F=236, FI=1.62) 
Amphipsylla spp. (N=1) 
Nosopsyllus medus (N=20) 
Xenopsylla buxtoni (N=30) 
Xenopsylla cheopis (N=74) 
Xenopsylla conformis (N=26) 
Xenopsylla gerbilli (N=85) 

Ectoparasites infestation 
differs with rodent species. 

Spelling is corrected 
from Amphipsylia to 
Amphipsylla and 
Haplopleura to 
Hoplopleura 
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Meriones libycus (N=13) 
Microtus mystacinus kermanesis (N=1) 
Mus musculus (N=36) 
Nesokia indica (N=8) 
Rattus rattus (N=2) 
Tatera indica (N=30) 
R=146 

Lice (L=343, LI=2.35) 
Hoplopleura spp. (N=181) 
Polyplax spp. (N=162) 
Mites (M=70, MI=0.48) 
Ornithonyssus bacoti (N=70) 
Ticks (T=32, TI=0.22) 
Hyalomma spp. (N=8) 
Rhipicephalus spp. (N=24) 

Kia et al. [55] Iran; 2007 

Hamster (N=1) 
Mus musculus (N=6) 
Rattus norvegicus (N=57) 
Rattus rattus (N=13) 
R=77 

Fleas (F=60, FI=0.78) 
Xenopsylla astia 
Xenopsylla cheopis 
Lice (L=1, LI=0.01) 
Polyplax spinulosa  
Mites (M=6, MI=0.08) 
Laelaps nuttalli 
Ticks (T=2, TI=0.03) 
Hyalomma sp. 
Rhipicephalus sp. 

Different types of 
ectoparasites had different 
frequency of infestation on 
rodents. Fleas were more 
frequent than lice and ticks. 
The most abundant 
ectoparasite was Xenopsylla 
on Rattus norvegicus. 

 

Kim and 
Emerson [56] Iran 

Acomys dimidiatus 
Apodemus sp. 
Apodemus sylvaticus 
Calomyscus bailwardi  
Clethrionomys sp. 
Gerbillus cheesmani 
Gerbillus nanus 
Jaculus blanfordi 
Meriones crassus 
Meriones libycus 
Meriones persicus 
Microtus sp. 
Chionomys nivalis 

Lice 
Eulinognathus aculeatus 
Eulinognathus aculeatus 
Hoplopleura acanthopus 
Hoplopleura acanthopus  
Hoplopleura acanthopus  
Hoplopleura acanthopus 
Hoplopleura affinis 
Hoplopleura affinis 
Hoplopleura captiosa 
Hoplopleura captiosa 
Hoplopleura longula 
Hoplopleura longula 

 

Spelling is corrected 
from specilegus to 
spicilegus, blandfordi to 
blanfordi, merionidis to 
meridionidis.  
Chionomys nivalis was 
previously known as 
Microtus nivalis  
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Mus musculus 
Mus spicilegus 
Nesokia indica 
Tatera indica 

Hoplopleura meridionidis  
Hoplopleura meridionidis  
Polyplax asiatica 
Polyplax asiatica 
Polyplax brachyrrhyncha 
Polyplax brachyrrhyncha 
Polyplax calomysci 
Polyplax gerbilli  
Polyplax kaiseri 
Polyplax paradoxa 
Polyplax reclinata 
Polyplax serrata 
Polyplax stephensi 
 

Krasnov et al. 
[57] 

Israel; 1992-
95 

Meriones crassus 
R=392 

Fleas 
Nosopsyllus theodori 
Xenopsylla conformis 
Xenopsylla dipodill 
Ticks 
Rhipicephalus sanguineus 
Hyalomma savignyi 

Rodent habits changed with 
seasonal and environmental 
variation. Rodent changes 
their burrow that may be a 
cause of getting infested with 
ectoparasites. Fleas are the 
most frequent ectoparasites; 
Xenopsylla conformis was the 
most frequent flea on 
Meriones crassus. 

 

Krasnov et al. 
[58] 

Israel; 1992-
95 

Acomys cahirinus (N=60) 
Acomys russatus (N=35) 
Eliomys melanurus (N=16) 
Gerbillus dasyurus (N=423) 
Gerbillus gerbillus (N=36) 
Gerbillus henleyi (N=155) 
Gerbillus nanus (N=1) 

Fleas (F=3702, FI=3.58) 
Coptopsylla africana (N=6) 
Leptopsylla algira costai (N=1) 
Myoxopsylla laverani traubi (N=68) 
Nosopsyllus theodori (N=477) 
Parapulex chephrenis (N=288) 
Rhadinopsylla masculana (N=20) 

No significant sex and age 
differences were found, 
neither for rodent nor flea 
abundance. No significant 
variation between seasons 
was found in the prevalence 
or intensity of overall 

Spelling is corrected 
from chephrensis to 
chephrenis 
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Jaculus jaculus (N=26) 
Meriones crassus (N=151) 
Mus musculus (N=92) 
Psammomys obesus (N=6) 
Sekeetamys calurus (N=32) 
R=1033 

Stenoponia tripectinata medialis 
(N=100) 
Xenopsylla cheopis (N=3) 
Xenopsylla conformis mycerini 
(N=1655) 
Xenopsylla dipodill (N=727) 
Xenopsylla ramesis (N=357) 

infestation in any host 
species, except the winter 
fleas. The intensity of winter 
fleas was relatively high in 
M. crassus and G. dasyurus. 
Flea abundance can vary 
with rodent host habitat 
abundance and distribution. 

Krasnov et al. 
[59] 

Israel; 1992-
95 

Gerbillus dasyurus 
Meriones crassus 
R=574 

Fleas (N=3075, FI=5.36) 
Coptopsylla africana 
Nosopsyllus theodori 
Parapulex chephrenis 
Rhadinopsylla masculana 
Stenoponia tripectinata medialis 
Xenopsylla conformis 
Xenopsylla dipodilli 
Xenopsylla ramesis 

Flea abundance is influenced 
affected by host species. Flea 
abundance can also be 
affected by the environment 
and location of sampling. 

 

Krasnov et al. 
[60] 

Israel; 1992-
98 

Acomys cahirinus 
Acomys russatus 
Eliomys melanurus 
Gerbillus andersoni 
Gerbillus dasyurus 
Gerbillus gerbillus 
Gerbillus henleyi 
Gerbillus nanus 
Gerbillus pyramidum 
Jaculus jaculus 
Meriones crassus 
Mus musculus 
Psammomys obesus 
Sekeetamys calurus 

Fleas (F=5722, FiR=48.56%, FI=3.24) 
Coptopsylla africana 
Leptopsylla algira costai 
Myoxopsylla laverani  
Nosopsyllus iranus theodori 
Ophthalmopsylla volgensis palestinica 
Parapulex chephrenis   
Rhadinopsylla masculana 
Stenoponia tripectinata acmaea 
Stenoponia tripectinata medialis 
Xenopsylla cheopis 
Xenopsylla cleopatrae 
Xenopsylla conformis mycerini 
Xenopsylla dipodilli  

Nosopsyllus iranus, 
Rhadinopsylla masculine, and 
Stenoponia tripectinata are 
winter fleas, active 3-4 
months in cool-season ; 
Others are active all around 
the year. No characteristic 
frequency distribution was 
detected for fleas on rodents. 
 

Spelling is corrected 
from Masculina and 
chephrensis to Masculana 
and chephrenis 
respectively; Xenopsylla 
cleopatrae was formerly 
known as Synosternus 
cleopatrae. 
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R=1767, Rf=858 Xenopsylla ramesis 

Krasnov et al. 
[61] 

Israel; 2000-
01 

Acomys cahirinus (N=12) 
Eliomys melanurus (N=2) 
Gerbillus dasyurus (N=182) 
Jaculus jaculus (N=2) 
Meriones crassus (N=41) 
Mus musculus (N=15) 
R=254 

Fleas (F=1055, FI=4.15) 
Coptopsylla africana (N=4) 
Myoxopsylla laverani (N=2) 
Nosopsyllus iranus theodori (N=186) 
Ophthalmopsylla volgensis palestinica 
(N=2) 
Parapulex chephrenis (N=46)  
Rhadinopsylla masculana (N=7) 
Stenoponia tripectinata medialis 
(N=161) 
Xenopsylla dipodilli (N=356)  
Xenopsylla ramesis (N=291) 

Flea reproduction is 
influenced by seasons of the 
year. 

The spelling chephrensis 
is corrected to chephrenis 

Krasnov et al. 
[62] 

Israel; 1998-
2002 

Gerbillus dasyurus 
Meriones crassus 

Fleas 
Nosopsyllus iranus theodori 
Stenoponia tripectinata medialis 
Stenoponia tripectinata pyramidis 
Xenopsylla conformis 
Xenopsylla ramesis  

  

Krasnov et al. 
[63] 

Israel; 1992-
2004 

Acomys cahirinus 
Acomys russatus 
Eliomys melanurus 
Gerbillus andersoni allenbyi 
Gerbillus dasyurus 
Gerbillus gerbillus 
Gerbillus henleyi 
Gerbillus nanus 
Gerbillus pyramidum 
Jaculus jaculus 
Meriones crassus 
Mus musculus 

Fleas 
Coptopsylla africana  
Leptopsylla algira costai 
Myoxopsylla laverani traubi 
Nosopsyllus iranus theodori 
Nosopsyllus pumilionis  
Ophthalmopsylla volgensis 
Parapulex chephrenis  
Rhadinopsylla masculana 
Stenoponia tripectinata medialis 
Xenopsylla cheopis  
Xenopsylla cleopatrae pyramidis 

Some fleas were host-specific 
(e.g., Parapulex chephrenis, 
and others are host 
opportunistic (e.g., Xenopsylla 
dipodilli. Some are seasonally 
active only (e.g., 
Rhadinopsylla masculana  

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 
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Psammomys obesus 
Sekeetamys calurus 

Xenopsylla conformis mycerini 
Xenopsylla dipodilli  
Xenopsylla ramesis  

Krasnov et al. 
[64] Israel 

Acomys cahirinus (N=55) 
Dipodillus dasyurus (N=73) 
Gerbillus andersoni (N=579) 
Meriones crassus (N=180) 
R=887 

Fleas (F=18269, FI=20.6) 
Nosopsyllus iranus (N=1037) 
Parapulex chephrenis (N=784) 
Stenoponia tripectinata (N=472) 
Xenopsylla cleopatrae (N=9684) 
Xenopsylla conformis (N=3106) 
Xenopsylla dipodilli (N=1623) 
Xenopsylla ramesis (N=1563) 

Rodent gender and age did 
not correspond with the 
number of fleas. It is 
sometimes female-biased and 
sometimes with males.  

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae; 
The spelling chephrensis 
is corrected to chephrenis 

Lehmann-a 
[65] 
 

Israel Gerbillus andersoni allenbyi 

Fleas 
Stenoponia tripectinata 
Xenopsylla cleopatrae 
Lice 
Polyplax gerbilli 
Mites 
Androlaelaps centrocarpus 
Androlaelaps hirsuta 
Androlaelaps insculptus 
Androlaelaps marshalli 
Hirstionyssus carticulatus 
Ticks 
Rhipicephalus sanguineus 

Fleas were more common 
than the other ectoparasites. 
Rhipicephalus sanguineus ticks 
were available in all stages of 
gerbils but the immature 
stage of the tick was more in 
adult gerbils. The presence of 
ectoparasites can cause 
anemia to the rodent hosts. 
Ectoparasites can impact the 
Gerbils population.  

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae; 
The spelling is corrected 
from hirsti to hirsuta 

Lehmann-b 
[66] Israel Gerbillus andersoni allenbyi 

Fleas 
Xenopsylla cleopatrae 

Flea abundance was 
influenced by the gender of 
rodent hosts, male rats 
contain more fleas than 
females. 

Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 
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Lewis [67] Lebanon 

Apodemus mystacinus mystacinus 
Apodemus sylvaticus 
Cricetulus migratorius cinerascens 
Meriones nivalis 
Meriones tristrami 
Microtus guentheri philistinus 
Rattus norvegicus 
Rattus rattus alexandrinus 
Sciurus anomalus syriacus 

Fleas 
Callopsylla caspia 
Ceratophyllus hirundinis 
Ctenocephalides felis felis 
Ctenophthalmus congener 
Echidnophaga murina 
Leptopsylla segnis 
Leptopsylla taschenbergi taschenbergi 
Nosopsyllus durii 
Nosopsyllus iranus 
Stenoponia tripectinata spinellosa 
Xenopsylla cheopis 
Xenopsylla ramesis 

 
Pulex segnis is the 
basionym of Leptopsylla 
segnis 

Lewis [68] Egypt 
Eliomys quercinus cyrenaicus 
Jaculus orientalis 
Meriones crassus 

Fleas 
Echidnophaga murina 
Myoxopsylla laverani traubi 

 
Spelling is corrected 
from murin to murina 

Loftis et al. 
[69] 

Egypt; 2002-
03 

Mus musculus (N=1) 
Rattus norvegicus (N=98) 
Rattus rattus (N=114) 
R=213, Rf=213 

Fleas (F=953, FiR=100%, FI=4.47) 
Ctenocephalides felis (N=11) 
Echidnophaga gallinacea (N=12) 
Leptopsylla segnis (N=37) 
Xenopsylla cheopis (N=853) 

Xenopsylla cheopis were the 
most frequent rodent fleas. 
However, Rickettsia sp. was 
detected in Echidnophaga 
gallinacea, Leptopsylla segnis, 
and Xenopsylla cheopis. 
Bartonella sp. was identified 
in Xenopsylla cheopis and 
Leptopsylla segnis. Coxiella 
burnetii was found in 
Ctenocephalides felis and 
Xenopsylla cheopis. 

 

Mahdi and 
Arafa [70] Egypt Mus musculus (R=165 ; f=80, m=85) 

Fleas 
Xenopsylla cheopis 

Rodent infestation with fleas 
varies according to the 
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season of the year; it is the 
highest in summer. 

Mikhail et al. 
[71] Egypt; 2009 

Mus musculus (N=147) 
Rattus norvegicus 
Rattus rattus alexandrines (N=137) 
Rattus rattus frugivorous 
R=286. Rm=281, Rt=284, Rl=281 

Lice (L=2999, LiR=98.25%, LI=10.49) 
Polyplax spinulosa  
Mites (M=1573, MiR=98.25%, 
MI=5.5) 
Dermanyssus sanguineus (N=710) 
Haemolaelaps glasgowi (N=362) 
Laelaps nuttalli (N=9) 
Myobia sp. (N=35) 
Ornithonyssus bacoti (N=424) 
Radfordia sp. (N=33) 
Ticks (T=365, TiR=99.3%, TI=1.28) 
Hyalomma sp. (N=122) 
Rhipicephalus sp. (N=243) 

Flea richness depended on 
rodent species and the body 
mass of rodent hosts. Flea 
richness was not related to 
rodent habits, movement, 
size or geographical range. 

Spelling corrected from 
Orithonysus to 
Ornithonyssus 

Mohammadi 
et al. [72] Iran; 2012-13 

Apodemus flavicollis (N=8) 
Apodemus mystacinus (N=3) 
Apodemus ponticus (N=18) 
Apodemus witherbyi (N=71) 
Dryomys nitedula (N=12) 
Meriones libycus (N=2) 
Meriones persicus (N=18) 
Meriones tristrami (N=1) 
Meriones vinogradovi (N=2) 
Microtus qazvinensis (N=36) 
Microtus socialis (N=19) 
Mus macedonicus (N=15) 
Mus musculus (N=1) 
Scarturus migratorius (N=1) 
Sciurus anomalus (N=1) 
R=208 

Fleas (N=198, FI=1.5) 
Amphipsylla rossica rossica (N=9) 
Ctenophthalmus iranus persicus 
(N=14) 
Ctenophthalmus rettigi smiti (N=1) 
Ctenophthalmus sp. (N=2) 
Ctenophyllus rufescens (N=2) 
Leptopsylla segnis (N=.7) 
Nosopsyllus iranus iranus (N=2) 
Paraceras melis melis (N=20) 
Paraceras sp. (N=6) 
Paradoxopsyllus microphthalmus 
(N=3) 
Xenopsylla buxtoni (N=123) 
Xenopsylla sp. (N=9) 
Lice (N=2, LI=0.1) 

Seasonal variation did not 
have a significant impact on 
flea abundance. 

The spelling melio is 
corrected to melis 
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Neohaematopinus spp. 
Mites (M=61, MI=0.29) 
Dermanyssus spp. 
Echinolaelaps echidninus 
Eulaelaps stabularis 
Haemaphysalis spp. 
Haemolaelaps glasgowi 
Hyalomma spp. 
Laelaps nuttalli 
Macrocheles spp. 
Rhipicephalus spp. 
Ticks (T=51, TI=0.25) 

Moravvej et 
al. [73] Iran; 2013-14 

Apodemus witherbyi (N=13) 
Cricetulus migratorius (N=17) 
Ellobius fuscocapillus (N=16) 
Meriones libycus (N=14) 
Meriones persicus (N=19) 
Microtus transcaspicus (N=20) 
Mus musculus (N=26) 
Nesokia indica (N=16) 
Rattus norvegicus (N=19) 
Spermophilus fulvus (N=23) 
Tatera indica (N=14) 
R=197, Rf=37, Rm=45, Rt=37, Rl=20 

Fleas (FiR=18.78%) 
Nosopsyllus fasciatus 
Nosopsyllus spp. 
Xenopsylla cheopis 
Xenopsylla spp. 
Lice (LiR=10.15%) 
Hoplopleura captiosa 
Polyplax asiatica  
Mites (MiR=22.84%) 
Haemolaelaps spp. 
Hirstionyssus spp. 
Laelaps spp. 
Ticks (TiR=18.78%) 
Haemaphysalis punctata 
Haemaphysalis spp. 
Ixodes spp. 
Ixodes trianguliceps 

The prevalence of 
ectoparasites could be 
influenced by rodent host 
species. 

Spelling is corrected 
from punctate to punctate 

Morick et al. 
[74] 

Israel; 2002-
04 

Acomys cahirinus (N=4) 
Apodemus sylvaticus (N=1) 

Fleas (F=135, FI=1.21) 
Pulex irritans (N=1)   



26 of 45 

 

 

 

Authors 
Countries 

and Years of 
study 

Rodents detail Ectoparasites detail 
Reported determinants of 

ectoparasite abundance 
Remarks 

Microtus socialis (N=3) 
Mus musculus (N=25) 
Rattus rattus (N=79) 
R=112 

Xenopsylla cheopis (N=134) 
Lice (L=3, LI=0.03) 
Anoplura  
Mites (M=9, MI=0.08) 
Gamasina 
Ticks (T=9, TI=0.08) 
Haemaphysalis sp. (N=5) 
Non identified ixodid (N=4) 

Morick et al. 
[75] Israel; 2007 

Dipodillus dasyurus (N=3) 
Gerbillus andersoni allenbyi (N=63) 
Gerbillus pyramidum (N=7) 
Meriones sacramenti (N=5) 
Meriones tristrami (N=33) 
Mus musculus (N=11) 
R=122 

Fleas (F=1148, FI=9.41) 
Leptopsylla algira 
Xenopsylla cleopatrae 
Xenopsylla ramesis 

 
Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 

Morsy et al. 
[76] Egypt; 1981 

Mus musculus (N=50) 
Rattus norvegicus (N=980) 
Rattus rattus (N=344) 
R=1374, Rf=343, Rm=18, Rt=55, 
Rl=17 

Fleas (F=594, FiR=24.96%, FI=0.43) 
Ctenocephalides felis 
Leptopsylla segnis 
Pulex irritans linnaeus 
Xenopsylla cheopis 
Lice (L=30, LiR=1.24%, LI=0.02) 
Mallophaga  
Mites (M=43, MiR=1.31%, MI=0.03) 
Dermanyssus sanguineus 
Ornithonyssus spp. 
Ticks (T=80, TiR=4%, TI=0.06) 
Hyalomma excavatum 
Rhipicephalus sanguineus  

 

Liponyssoides sanguineus 
(synonymus with 
Dermanyssus sanguineus) 
is the modern synonym 
of Allodermanyssus 
sanguineus; Leptopsylla 
segnis is the alternative 
scientific name of 
Ctenopsyllus segnis 
 

Morsy et al. 
[77] Egypt 

Acomys cahirinus (N=34) 
Mus musculus praetextus (N=169) 
Rattus norvegicus (N=240) 

Fleas (F=510, FiR=71.3%, FI=0.75) 
Ctenocephalides felis (N=60) 
Echidnophaga gallinacea (N=21) 

Flea index varied with the 
season, highest in April and 

Leptopsylla segnis is the 
scientific alternative 
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Rattus rattus (N=229) 
Sekeetamys calurus (N=4) 
R=676, Rf=482, Rt=39, Rl=11 

Leptopsylla segnis (N=4) 
Pulex irritans (N=26) 
Xenopsylla cheopis (N=399) 
Lice (L=30, LiR=1.63%, LI=0.04) 
Polyplax spinulosa  
Ticks (T=41, TiR=5.77%, TI=0.06) 
Hyalomma spp. 
Rhipicephalus sanguineus 

lowest in January and 
February. 

name of Ctenopsyllus 
segnis 

Morsy et al. 
[78] 

Egypt; 1984-
85 

Mus musculus (N=230) 
Rattus norvegicus (N=562) 
Rattus rattus alexandrines (N=325) 
R=1117, Rf=109 

Fleas (F=151, FiR=9.76%, FI=0.14) 
Ctenocephalides felis (N=7) 
Leptopsylla segnis (N=17) 
Pulex irritans (N=4) 
Xenopsylla cheopis (N=123) 

Flea index and infestation 
rates were directly related to 
rodent host’s body size and 
rodent species. Female fleas 
were more numerous than 
males. Season affects rodent 
abundance; rodents increased 
in summer and autumn and 
decreased in winter and 
spring. 

 

Morsy et al. 
[79] Egypt, 2001 Meriones rex (R=25 ; f=16, m=9 

Fleas (F=55, FI=2.2) 
Ctenocephalides arabicus (N=40) 
Xenopsylla astia (N=15) 
Mites (M=16, MI=0.64) 
Ornithonyssus bacoti (N=16) 
Ticks (T=6, TI=0.24) 
Tick nymphs (N=6) 

  

Mostafavi et 
al. [80] Iran 

Apodemus flavicollis (N=8) 
Apodemus sp. (N=22) 
Apodemus witherbyi (N=69) 
Calomyscus sp. (N=10) 
Cricetulus migratorius (N=2) 
Dryomys nitedula (N=15) 

Fleas (F=153, FI=0.62) 
Ctenophthalmus iranus persicus 
(N=11) 
Ctenophthalmus rettigi smiti (N=1) 
Leptopsylla segnis (N=6) 
Paraceras melis melis (N=11) 

The density of fleas on the 
body of Meriones persicus was 
much higher than on other 
rodents;  

Spelling is corrected 
from microphtalmus to 
microphthalmos and 
sanguineous to sanguineus 
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Meriones persicus (N=30) 
Meriones sp. (N=29) 
Mus macedonicus (N=59) 
Mus musculus (N=1) 
R=245  

Paradoxopsyllus microphthalmus 
(N=1) 
Xenopsylla buxtoni (N=123) 
Mites (M=37, MI=0.15) 
Dermanyssus sanguineous (N=1) 
Echinolaelaps echidninus (N=2) 
Eulaelaps stabularis (N=15) 
Haemolaelaps glasgowi (N=13) 
Laelaps nuttalli (N=6) 
Ticks (T=54, TI=0.22) 
Haemaphysalis spp. (N=35) 
Hyalomma spp. (N=19) 

Mumcuoglu 
et al. [81] 

Israel; 1989-
91 

Crocidura russula (N=2) 
Meriones crassus (N=21) 
Mus musculus (N=115) 
Rattus rattus (N=13) 
R=111 

Ticks 
Rhipicephalus sanguineus 
Rhipicephalus turanicus 

Ticks abundance varied with 
the season of the year (higher 
during April to October and 
positively correlated with 
environmental temperature, 
and location of sampling.  

 

Mumcuoglu 
et al. [82] Israel 

Rattus norvegicus 
R=35, Rf=24 

Fleas (F=323, FiR=68.57%, FI=9.23) 
Echidnophaga murina (N=191) 
Xenopsylla cheopis (N=132) 

There was a correlation 
between the density of 
animals, and their 
ectoparasites 

 

Nasereddin et 
al. [83] 

Israel; 2011-
12 

Rat  
R=7, Rf=5 

Fleas (F=7, FiR=71.43%, FI=1) 
Xenopsylla sp.   

Nateghpour 
et al. [84] Iran; 2008-09 

Gerbillus nanus (N=3) 
Meriones hurrianae (N=25) 
Meriones libycus (N=2) 
Tatera indica (N=37) 
R=67 

Fleas (F=127, FI=1.9) 
Xenopsylla astia (N=104) 
Xenopsylla conformis (N=2) 
Xenopsylla hutoni (N=4) 
Xenopsylla nubica (N=17) 
Ticks (T=24, TI=0.36) 
Boophilus sp.(N=3) 

Migration habits of rodents 
may affect the spatial 
distribution of ectoparasites 
and their transmitted 
pathogens.  
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Hyalomma spp. (N=14) 
Rhipicephalus spp. (N=7) 
Mites (M=299, MI=4.46) 
Androlaelaps hermaphrodita (N=168) 
Eulaelaps spp. (N=39) 
Haemogamasus (N=19) 
Laelaps ciccuminata (N=56) 
Paracheylaelaps pyriformis (N=17) 
Lice (L=972, LI=14.51) 
Polyplax spinulosa 

Oyoun et al., 
[85] Egypt Gerbillus pyramidum 

Mites 
Listrophoridus arishi (N=1119) 

  

Pourhossein 
et al. [86] Iran; 2013 

Tatera indica  
R=9 

Fleas (F=48, FI=5.33) 
Xenopsylla spp. 
Ticks (T=10, TI=1.11) 
Hyalomma spp. 

Migration of rodents 
increases the risk of 
spreading pathogens in 
different populations. 

 

Psaroulaki et 
al. [87] 

Cyprus; 
2001-03 

Mus musculus (N=3) 
Rattus norvegicus (N=402) 
Rattus rattus frugivorous (N=220) 
R=625, Rf=243 

Fleas (F=1035, FiR=38.88%, FI=1.66) 
Ctenocephalides felis 

  

Psaroulaki et 
al. [88] 

Cyprus; 
2000-03 

Rattus norvegicus (N=402) 
Rattus rattus frugivorous (N=220) 
R=622 (f=322, m=293), uk=7, Rf=252 

Fleas (F=287, FiR=40.51%, FI=0.46) 
Ctenocephalides canis (N=2) 
Ctenocephalides felis (N=75) 
Leptopsylla segnis (N=17) 
Nosopsyllus fasciatus (N=4) 
Xenopsylla cheopis (N=189) 
Ticks (T=3, TI=0.01) 
Unspecified ticks 

Rodent capture varied 
according to season, mostly 
caught during the summer. 
Rodents were mostly 
parasitized by fleas.  

 

Psaroulaki et 
al. [89] 

Cyprus; 
2000-06 

Rattus norvegicus 
Rattus rattus 
R=622, Rf=252 

Fleas (F=983, FiR=40.51%, FI=1.58) 
Ctenocephalides canis (N=5) 
Ctenocephalides felis (N=250) 
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Xenopsylla cheopis (N=728) 

Rahdar et al. 
[90] Iran; 2009-10 

Mus musculus (N=4) 
Rattus norvegicus (N=20) 
Scarturus sp. (N=1) 
Tatera indica (N=5) 
R=30 

Fleas 
Xenopsylla sp. 
Ticks 
Haemaphysalis sp. 
Mites 
Dermanyssus sanguineus 
Ornithonyssus sp. 
Lice 
Eulinognathus sp. 
Polyplax spinulosa 
Polyplax stephensi 

 

Scarturus is synonymous 
to Alactaga (correct 
spelling is Allactaga). 
Dermanyssus sanguineus  
is synonymous with 
Liponyssoides sanguineus. 
Spellings has been 
corrected from Polypolax 
to Polyplax and 
Hemaphysalis to 
Haemaphysalis. 

Reeves et al. 
[91] 

Egypt; 2002-
03 

Rattus norvegicus 
Rattus rattus 

Lice (L=1023) 
Hoplopleura pacifica 
Pediculus humanus 
Polyplax spinulosa 

  

Reeves et al. 
[92] 

Egypt; 2002-
03 

Rattus norvegicus 
Rattus rattus 

Mites (M=616) 
Ornithonyssus bacoti 

 
Spelling is corrected 
from Orithonysus to 
Ornithonyssus 

Rifaat et al. 
[93] Egypt 

Rattus norvegicus 
R=6788, Rf=5100 

Fleas (F=5807, FI=0.86, FiR=75.13%) 
Xenopsylla spp. 

Season of the year did not 
have any significant effect on 
rodent flea abundance. 

 

Rzotkiewicz 
et al. [94] 

Israel; 2007-
09 

Gerbillus andersoni allenbyi 
Gerbillus dasyurus 
Gerbillus pyramidum 
Meriones crassus 
Meriones sacramenti 
Meriones tristrami 
Mus musculus 
R=122 

Fleas (F=568, FI=4.66) 
Leptopsylla algira 
Xenopsylla cleopatrae 
Xenopsylla ramesis 

 
Xenopsylla cleopatrae was 
formerly known as 
Synosternus cleopatrae 
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Sanborn and 
Hoogstraal 
[95] 

Yemen; 1951 

Rattus rattus rattus 
Meriones rex buryi 
Arvicanthis niloticus naso 
Myomys fumatus yemeni 
Mus musculus bactrianus 
Acomys dimidiatus homericus 
Gerbillus cheesmani maritimus 
Gerbillus famulus 

Fleas 
Parapulex chephrenis 
Xenopsylla spp. 
Xenopsylla cheopis 
Xenopsylla cleopatrae 
Mites 
Dermanyssus muris 
Haemolaelaps namrui 
Laelaps nuttalli  
Microtrombicula hoogstraali 
Neoschongastia yemenensis 
Neotrombicula saperoi 
Ticks 
Haemophysalis leachi 
Hyalomma sp. 
Ixodes sp. 
Rhipicephalus simus 
Rhipiecphalus sp. 

 

Spelling is corrected 
from chephrinus to 
chephrenis and nutalli to 
nuttalli. Xenopsylla 
cleopatrae was formerly 
known as Synosternus 
cleopatrae and 
Microtrombicula 
hoogstraali is 
synonymous with 
Trombicula hoogstraali. 

Shamsi et al. 
[96] Iran; 2017 

Apodemus sp. 
Apodemus sylvaticus 
Arvicola amphibius 
Calomyscus elburzensis 
Chionomys nivalis 
Chionomys sp. 
Cricetulus migratorius 
Meriones tamariscinus 

Mites 
Brunehaldia iranica 
Brunehaldia lucida 
Brunehaldia silvatica 
Cheladonta afshari 
Cheladonta firdousii 
Cheladonta iraniensis 
Doloisia skljari 
Euschoengastia meshhedensis 
Helenicula sparsa 
Hirsutiella alpina 
Kepkatrombicula brevis 
Kepkatrombicula magna 
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Leptotrombidium noxium 
Leptotrombidium raropinne 
Leptotrombidium silvaticum 
Leptrombidium subsilvaticum 
Microtrombicula traubi 
Miyatrombicula ramitensis 
Multisetosa persicus 
Neotrombicula aideriensis 
Neotrombicula autumnalis 
Neotrombicula delijani 
Neotrombicula elegans 
Neotrombicula lubrica 
Neotrombicula monticola 
Neotrombicula rostrata 
Neotrombicula talmiensis 
Neotrombicula tehranensis 
Neotrombicula turkestanica 
Neotrombicula vernalis 
Neotrombicula vulgaris 
Schoutedenichiaangusta 
Shunsennia oudemansi 
Walchia cognata 

Shayan and 
Rafinejad [97] Iran; 2002-03 

Apodemus sylvaticus (N=28) 
Calomyscus bailwardi (N=9) 
Cricetulus migratorius (N=7) 
Ellobius fuscocapillus (N=15) 
Meriones persicus (N=64) 
Microtus socialis (N=16) 
Mus musculus (N=15) 
Rattus rattus (N=12) 
Sciurus anomalus (N=2) 
R=168 

Fleas (F=16, FI=0.1) 
Nosopsyllus fasciatus (N=4) 
Nosopsyllus iranus (N=2) 
Xenopsylla buxtoni (N=10) 
Lice (L=7, LI=0.04) 
Neohaematopinus laeviusculus  
Mites (M=142, MI=0.85) 
Haemolaelaps glasgowi (N=93) 
Ornithonyssus sylviarum (N=49) 
Ticks (T=53, TI=0.32) 

Unfortunate hygienic 
circumstances can increase 
the zoonotic pathogen 
transmission through rodent 
ectoparasites.  

Spellings were corrected 
from foscocapillus to 
fuscocapillus, Ciurus to 
Sciurus, Neohaematopins 
to Neohaematopinus and 
laeviusculus to 
laeviusulus.   
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Haemaphysalis sp. 
Shirazi et al. 
[98] Iran; 2011 Sciurus anomalus (R=1) 

Lice 
Polyplax spp. 

  

Soliman-a et 
al. [99] 

Egypt; 1990-
92 

Rattus norvegicus (N=277) 
Rattus rattus (N=242) 
R=519, Rt=498, Rm=482, Rl=438 

Fleas (F=19695, FiR=95.95%, 
FI=37.95) 
Ctenocephalides felis felis (N=96) 
Echidnophaga gallinacea (N=10122) 
Leptopsylla segnis (N=4260) 
Xenopsylla cheopis (N=5217) 
Lice (L=23228, LiR=84.39%, 
LI=44.76) 
Hoplopleura oenomydis (N=1368) 
Polyplax spinulosa (N=21860) 
Mites (M=18717, MiR=92.87%, 
MI=36.06) 
Cheyletus eruditus (N=60) 
Echinolaelaps echidninus (N=42 
Laelaps nuttalli (N=7279) 
Ornithonyssus bacoti (N=8685) 
Radfordia ensifera (N=2515) 
Trichoecius sp. (N=33) 
TyrophagusTryohagus sp. (N=42) 
Unidentified astigmatic sp. (N=15) 
Unidentified uropodid sp. (N=32) 
Zygoribatula spp. (N=14) 

Ectoparasite index is subject 
to seasonal variations and 
differs according to the 
geographical location. Mites 
and fleas get more infestation 
on Rattus norvegicus than on 
Rattus rattus. Xenopsylla 
cheopis is the most frequent 
flea on rodents. 

Tryohagus is corrected to 
Tyrophagus 

Soliman-b 
[100] 

Egypt; 1990-
92 

Rattus norvegicus (N=277) 
Rattus rattus (N=242) 
R=519 (f=242, m=277) 

Fleas  
Echidnophaga gallinacea  
Leptopsylla segnis  
Xenopsylla cheopis 
Lice 
Polyplax spinulosa 

The abundance is higher in 
males than females, however, 
it is not influenced by the 
rodent’s age or body size 
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Mites 
Laelaps nuttalli 
Ornithonyssus bacoti 
Radfordia ensifera 

Soliman et al. 
[101] Egypt; 2009  

Mus musculus (N=18) 
Rattus norvegicus (N=147) 
Rattus rattus alexandrines (N=39) 
Rattus rattus frugivorous (N=95) 
R=299 (f=135, m=164) 

Fleas (F=2478, FI=8.4) 
Ctenocephalides canis (N=20) 
Leptopsylla segnis (N=234) 
Xenopsylla cheopis (N=2224) 

Adult fleas showed higher 
infestation frequency than 
juveniles. 

Spelling is corrected 
from Lyptopsylla to 
Leptopsylla 

Stekol'nikov 
[102] Turkey; 1998 

Apodemus sylvaticus 
Cricetulus migratorius 
Meriones libycus 
Meriones persicus 
Microtus majori 
Tatera indica 

Mites 
Neotrombicula lazistanica 
Neotrombicula faghihi 
Neotrombicula sabzavari 
Neotrombicula subtilis 

 
Spelling is corrected 
from lybicus to libycus 

Stekolnikov et 
al. [103] 

Saudi 
Arabia; 
2017-18  

Acomys dimidiatus 
Meriones rex 
Myomyscus yemeni 

Mites 
Ascoschoengastia browni 
Ericotrombidium caucasicum 
Ericotrombidium galliardi 
Ericotrombidium kazeruni 
Gahrliepia lawrencei 
Helenicula lukshumiae 
Microtrombicula centropi 
Microtrombicula hoogstraali 
Microtrombicula hyraci 
Microtrombicula microscuta 
Microtrombicula muhaylensis 
Microtrombicula traubi 
Pentidionis agamae 
Schoengastiella wansoni 
Schoutedenichia asirensis 
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Schoutedenichia saudi 
Schoutedenichia thracica 
Schoutedenichia zarudnyi 
Walchia parvula 

Tajedin et al. 
[104] Iran; 2008 Rhombomys opimus (R=50) 

Fleas (F=73, FI=1.46) 
Xenopsylla nuttalli 
Mites (M=24, MI=0.48) 
Ornithonyssus bacoti 

Fleas were the most common 
ectoparasite on Rhombomys 
opimus rodents. 

 

Telmadarraiy 
et al. [105] Iran; 2004-05 

Meriones persicus (N=5) 
Microtus socialis  (N=36) 
Mus musculus (N=19) 
Nesokia indica (N=5) 
Rattus rattus (N=35) 
Tatera indica (N=39) 
R=139 

Fleas (F=33, FI=0.24) 
Nosopsyllus medus 
Pulex irritans 
Xenopsylla buxtoni 
Lice (L=584, LI=4.2) 
Polyplax spinulosa  
Mites (M=42, MI=0.3) 
Dermanyssus sanguineus 
Laelaps nuttalli 
Ornithonyssus bacoti 
Ticks (T=93, TI=0.67) 
Rhipicephalus spp.  
Hyalomma spp. 

The ectoparasites on some 
rodent hosts tend to prefer 
particular body sites, and the 
preferred sites by some 
ectoparasite species may 
overlap, minly because they 
are inaccessible to the host. 

Spelling is corrected 
from spinolosa to 
spinulosa, Dermanysus to 
Dermanyssus 
and Orithonysus to 
Ornithonyssus 

Uslu et al. 
[106] Turkey 

Spermophilus citellus  
R=100, Rf=11, Rt=7  

Fleas (F=22, FiR=11%, FI=0.22) 
Nosopsyllus fasciatus (N=21) 
Pulex irritans (N=1) 
Ticks (T=8, TiR=7%, TI=0.08) 
Haemaphysalis spp. (N=5) 
Ixodes spp. (N=3) 

Ectoparasites abundance 
does not vary with the 
gender or age of rodent 
hosts.  

Citellus citellus is 
changed to homotypic 
synonym Spermophilus 
citellus 

Yeruham et 
al. [107] 

Israel; 1983-
85 

Acomys cahirinus (N=37) 
Mus musculus (N=17) 
R=54, Rt=18 

Ticks (T=84, TiR=33.33%, TI=1.54) 
Ixodes eldaricus 

Most of the ticks were larval 
or nymph stage on the 
rodents. 
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Younis et al. 
[108] Egypt 

Acomys cahirinus (N=39) 
Gerbillus gerbillus asyutensis (N=17) 
Mus musculus praetextus (N=13) 
Rattus norvegicus (N=84) 
Rattus rattus alexandrines (N=54) 
Rattus rattus frugivorous (N=34) 
R=241 

Mites (M=168, MI=0.7) 
Laelaps nuttalli (N=70) 
Ornithonyssus bacoti (N=98) 
Ticks (T=35, TI=0.15) 
Hyalomma spp. (N=24) 
Rhipicephalus spp. (N=11) 
 

  

Yousefi et al. 
[109] Iran; 2011 Apodemus sylvaticus 

Fleas (F=8) 
Leptopsylla taschenbergi taschenbergi 

  

Yousefi et al. 
[110] Iran; 2010-13 

Apodemus sylvaticus (N=53) 
Arvicola amphibius (N=8) 
Mus musculus (N=52) 
R=113 (f=49, m=64) 

Fleas 
Leptopsylla taschenbergi 
Nosopsyllus fasciatus tschenbergi 
Lice 
Polyplax spinulosa  
Polyplax spp.  
Ticks 
Boophilus annulatus 
Haemaphysalis sp. 
Hyalomma sp.  
Ixodes sp. 
Ornithodoros sp. 
Rhipicephalus bursa 

There was no significant 
correlation between 
ectoparasites infections and 
neither the gender of rodents 
nor the altitude. 

Arvicola amphibius is the 
synonym of Arvicola 
terrestris (the correct 
spelling is terrestris). 

Zarei et al. 
[111] Iran; 2017 

Cricetulus migratorius (N=18) 
Meriones persicus (N=151) 
Mus musculus (N=35) 
R=204 

Fleas (F=510, FI=2.5) 
Ctenocephalides felis (N=3) 
Ctenophthalmus rettigi smiti (N=3) 
Nosopsyllus fasciatus (N=12) 
Nosopsyllus iranus (N=4) 
Xenopsylla astia (N=11) 
Xenopsylla buxtoni (N=2) 
Xenopsylla cheopis (N=10) 
Xenopsylla nubica (N=465) 

The most common species of 
flea was Xenopsylla sp. 
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Lice (M=8, MI=0.04) 
Polyplax spp. 
Mites (L=3, LI=0.01) 
Ornithonyssus sp. 

Zeese et al. 
[112] Egypt; 1989 

Gerbillus gerbillus (N=9) 
Mus musculus (N=19) 
Rattus norvegicus (N=110) 
Rattus rattus (N=32) 
R=170 

Fleas (F=871, FI=5.12) 
Ctenocephalides felis (N=42) 
Echidnophaga gallinacea (N=560) 
Leptopsylla segnis (N=83) 
Pulex irritans (N=9) 
Xenopsylla cheopis (N=177) 
Lice (L=666, LI=3.92) 
Polyplax spinulosa  
Mites (M=23, MI=0.14) 
Ornithonyssus bacoti 

  

Zendehfili et 
al. [113] Iran; 2012-13 

Mus musculus (N=5) 
Rattus norvegicus (N=92) 
Rattus rattus (N=8) 
R=105 

Lice (L=9, LI=0.09) 
Polyplax spinulosa  
Mites (M=140, MI=1.33) 
Dermanyssus spp. (N=123) 
Hypoaspis astronomica (N=15) 
Pachylaelapidae (N=2) 
Ticks (T=21, TI=0.2) 
Rhipicephalus sp. 

 
Spelling is corrected 
from Dermanyssius to 
Dermanyssus 

N: Total number per species, R: total number of rodents, Rf: Total rodents infested with fleas, Rm: Total rodents infested with mites, Rt: Total rodents infested with 
ticks, Rl: Total rodents infested with lice, f: Total females, m: Total males, F: Total fleas, M: Total mites, T: Total ticks, L: Total lice, FI: Flea Index, MI: Mite Index, TI: 
Tick Index, LI: Louse Index, FiR: Flea Infestation Rate, MiR: Mite Infestation Rate, TiR: Tick Infestation Rate, LiR: Louse Infestation Rate 
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