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MF280389.1 FPulex irritans Makoo Imn

LT787470.1 Puleximitans Spain

MGE88622.1 Pulexinitans Croatia

# MN173748.1 Pulex irritans shesp Kerman lran

#» MN173743.1 Pulex irri human Ker hah Iran

# MNI173720.1 Pulex irritans goat Ahwaz Iran

# MN173751.1 Pulex irritans human Bshar Iran

& MNI173752.1 Pulex imitans sheep Ghilangharb Iran
& MNIT3753.1 Pulex irritans human Hamedan Iran

65_ & MN173754.1 Pulex imitans sheep Kamiyaran Iran

& MNIT73755.1 Pulex irritans human Khorasan Iran

# MN173758.1 Pulex imritans human Khorramabab Iran

# MNI173757.1 Pulex imritans sheep Kuhdasht lran

# MNIT3758.1 Pulex irritans goat Mahabad l=n

100 | | MN173759.1 Pulex i sheep Mazandaran Imn

# MNIT73780.1 Pulex iritans shasp Sanandal Ian

# MN173781.1 Pulex imitans human Urmia Iran

96 MW138217.1 Pulex initans dog jerusalem A

KY2855415.1 Pulex irritans Turkey

MG138328.1 Pulex irritans rodent China

- 66 | MFOD0685. 1 Pulex inritans China

Al

LT797467.1 Puleximitans Spain
100 |MF280392.1 Ctenooephalides &lis Poldasht kan A2
|KFe84895.1 Cenocephalides &lis Elis =
MF380395.1 Ctanoozphalides orientis Makoo kan A3
99 MF380398.1 Ctenocephalides canis Makoo Iran
& MN173771.1 Cenocephalides canis human Urmia I=n
& MN172770.1 Cenocephalides canis dog SanandaJ lran
99 @ MN173763.1 Ceenocephalides canis dog Mahabad Iran Ad
& MN173768.1 Cenocephalides canis human Khormmabad Iran
& MN172767.1 Cenocephalides canis sheep Kermanshah lan
65 | @ MN172788.1 Cienocephalides canis goat Kamiyaran lmn
& MN172785.1 Ceenocephalides canis dog Hamdan Iran
& MN172784.1 Cenoczphalides canis human Ghilangharb Izn
€ MN173762.1 Cenocephalides canis human Bahar lsn —
€ MN172762.1 Cenocaphalides canis dog Kuhdasht Iran

90 MGE88525.1 Chastopsyila globiceps Fox Hungary
100 ‘: MGE68815.1 Chastopsyila trichosa Fox Hungary

KM890910.1 Chastopsylla appropinquans B

92

55 KP884213.1 Cemtophydlus gallinas Czech republic
e | —— LN281553.1 Nosopsyilus baharus mus Spain
100 L——— LN8B1550.1 Nosopsyilus barbarus rat Spain
r MGEBE812.1 Xenopsyila cheopis =t Malta

100 L MGB88811.1 Xenopsyla cheopis mt Malta
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Abstract:

Background & aim: The fleas of the Pulicidae family are one of the most important external
parasites of humans and domestic animals in the world. In addition to eating blood, these insects
are carriers of some pathogens such as Yersinia pestis, Rickettsia typhi and Bartonella hensle to
humans and animals. The aim of this study was to determine and evaluate the fauna of
Cetonecefalides canis and Pulex irritants in western and northwestern Iran based on mitochondrial
marker of cytochrome oxidasel.

Methods: The present study was a descriptive cross-sectional and phonetic study conducted in a
period of 13 months from May 2018 to June 2019 in five provinces of Kermanshah, Kurdistan,
Azerbaijan Western, Lorestan and Hamedan considering the prevalence of 10% and 95%
confidence level with 5% error rate. In the present study, samples were collected by optical trap,
human prey and direct isolation from the host. The samples were kept in 70% alcohol and identified
in the parasitology laboratory using valid diagnostic keys. After DNA extraction and a Polymerase
chain reaction (PCR), 20 samples were sent to Takapouzist Company for sequencing. The
sequences were sequenced and compared using Emboos Needle and Omega software.

Results: The collected samples included 918(47/39%) C.canis and 1019 (52/60%) P.irritans. The
results of morphological studies revealed that there is no intraspecific difference between two
species of fleas isolated from different hosts (p<0.05). However, the intraspecific difference based
on the molecular marker of cytochrome oxidasel for ten studied populations was 0.15% in P.irritans
and zero in C.canis. The difference between two genus of C.canis and P.irritans based on the
molecular marker of cytochrome oxidase | was 14%.

Conclusion: No significant difference was observed in morphological characteristics of samples
collected from different hosts. However, there were slight differences based on mitochondrial
markers in the study populations. The results from the phylogenetic tree based on mitochondrial
markers showed that despite the slight differences in this sequence of different hosts and cities, all
samples from different regions are in the same phylogeny. The results of mitochondrial genome
analysis indicated that these pieces are useful for demonstrating intraspecific similarity, and
differentiation at species level and genus.

Key Words: Fleas, Ctenocephalides canis, Pulex irritans, cytochrome oxidasel
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