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ABSTRACT

Background & objectives: Fleas are clinically important parasites for affecting human health.
These insects are carriers of some pathogens such as Yersinia pestis, Rickettsia typhi, Q fever,
Tularemia and Bartonella henselae which are infectious for humans and animals. The aim of
this cross—sectional study was to detection of Rickettsia, Bartonella and Wolbachia pathogens
in infected Ctenocephalides canis and Pulex irritans using a molecular method in the West
and Northwest of Iran.

Methods: The present study is a descriptive, cross-sectional study (prevalence rate=10%,
confidence level=95%, error rate=5%) performed on samples collected from five provinces
including Kermanshah, Kurdistan, Azerbaijan Western, Lorestan and Hamedan for 13
months from May 2018 to June 2019. In this study, samples were collected by optical trap,
human prey and direct isolation of the sample from the host and identified in the parasitology
laboratory using valid diagnostic keys. The prevalence of Rickettsia, Bartonella and
Wolbachia in the collected samples was detected using polymerase chain reaction (PCR).
Amplification and sequencing of gltA, pap31 and 16SrRNA genes were used for molecular
diagnosis of Rickettsia, Bartonella, and Wolbachia respectively.

Results: The collected samples included 918 (47.39%) fleas of C.canis and 1019 (52.60%)
fleas of P.irritant. The PCR products of each gene were subject to sequencing. In this study,
12.9%, 5.21% and 5.21% of fleas were positive for Wolbachia, Rickettsia and Bartonella,
respectively .

Conclusion: Bartonella, Rickettsia and Welbachia are vector borne infectious agent. Due to
their high pathogenicity and easily transmission among insect and human, monitoring of
insects is essential for the controlling of the infection and preserving the public health in
endemic area.
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ME269186.1
AF308170.1

ME269185.1
ME269186.1
AF308170.1

ME269185.1
ME269186.1
AF308170.1

ME269185.1
MIZ69186.1
AF308170.1

ATCGCTTTGATT T CAGCT T CT G AGCACAAGL TGC TGATGTTATCET T CCT CATGAAGTAGC GLCAACAGT TATTAGTGCGCCTGCTTTTTCTTGRACAGETTTCTATATTGETGGTCAA 120
BTG TTGATT T CAGCTT LT G AGCACAAGL TGCTGATGTTATCET T CCT CATGAAGTAGC GLCAACAGT TATTAGTGCGCCTGCTTTTTCTTGGACAGETTTCTATATTGETGGTCAA 120
A G T TGAT T CAG T T TG AG A A G C TG TGAT G T AT LT T T (AT GAAGTAGCGL CAACAGT TATTAGTGLGCCTGCTTTTTCTTCEACAGETTTCTATATTGETGETCAL 120

R R R R R R R A AR AR R R R R R A AR AR TR TR T ER T RN T RN TR AT oo T

GTTGGGAATTTTT (GAGTAAGETTGAAATAACTGAT CCGARTARAARAGRTARACTTTTC AGTARAGATGATACAL CTAAGL CTT CAGGCTTCATGOGT GETATT TATGCAGETTCCARL 240
GTTGEEAATTTTTCEAGTAAGGT TGARATAACTGAT CCGARTARAARAGRTARACTTTTC AGTAAAGAT GATACACCTAAGCCTTCAGGCTTCATGGETGETATTTATGCAGGTTCCAAL 240
GTTGGEEAATTTTTCEAGTAAGGT TGARATAACTGAT CCGARTARAARAGRTARACTTTTC AGTAAAGAT GATACACCTAAGCCTTCAGGCTTCATGGETGETATTTATGCAGGTTCCAAL 240

R R R R R R R A AR AR R R R R AR R R TR TR TR TR T RN T RN T T

ATGAGTCTTGGAAATAATATGAT TCTAGGAGT TGARACCGATGCGET T TCEGCTGACAGAGAAGACGCAAARACCTCTTCTGCTARAGT TATTAGAGAGGATGAACTTGCAAACTTTARG 360
ATGAGTCTTGGAAATAATATGATTCTAGGAGT TGARACCGATGCGET T TCEGCTGACAGAGAAGACGCAAARACCTCTTCTGCTARAGT TATTAGAGAGGATGAACTTGCAAACTTTARG 360
ATGAGTCTTGGAARTAATATGATTCTAGGAGT TGARACCGATGCGET T TCEGCTGACAGAGARGACGCAAARACCTCTTCTGCTARAGT TATTAGAGAGGATGAACTTGCAAACTTTARG 360

R R R R R R AR A AR AR R R R R A AR AR TR TR TR TER TR NIRRT AT T

GATTCCCTTAARARCGCTAATGLTGTTTTTGCTAARGATARAACAACTGAT GATGTCARG CAAGATGAAAAGCATACAGATAGTTTAGCTTTAAAGGAAARATGGTCTGETGCTACTCEE 480
GATTCCCTTAARARCGCTAATGLTGTTTTTGCTAARGATARAACAACTGAT GATGTCARG CAAGATGAAAAGCATACAGATAGTTTAGCTTTAARGGAAARATGGTCTGETGCTACTCEE 480

GATTCCCTTAAAAACGCTARTGCTETTT T TGCTAAAGAT ARAACAACT CATGATETCARG CAAGA TGARARG AT ACAGATACTTTACCTTTAARCEARARATGET CIGETCCTACTCEE 480
e T T e e e L T P e e T )

GTACGCATTGGT TTTACAGC LG TGAT CGCATTATGCCTTATCT TGCTGRT GEIGTTTCCTATGCACAGGTACAAGCTGT CAGTTCTACTARGGTARCACAAGCAGCAGATGATGCAGRA 600
GTACG AT GG T T A AG G TGAT GO AT TATGC (T T T eI TeCTeRT R GTT T CCTATGLACAGGTACAAGCTGTCAGTTCTACTARGETAACACARGCAGCAGRTGATGCAGRA 600
GTACGCATTGGT TTTACAGC LG TGAT CGCATTATGCCTTATGT TGCTGRTGEIGTTTCCTATGCACAGGTACAAGCTGT CAGTTCTACTARGGTAACACAAGCAGCAGATGATGCAGRA 600

R R R R R R R R A AR AR AR R R R A AR AR TR TR T ER T ER TR NIRRT A O T

ME269185.1 ATCGCTTCTGCTCAATTGTTTGATARAACARAGACATTAGTTGETTTC
ME269186.1 ATCGCTTCTGCTCAATTGTTTGATARAACARAGACATTAGTTGETTTC

AF308170.1 ATCGCTTCTGCTCAATTGTTTGATARAACAAAGACATTAGT TGGETTTCACT!

TTGGCGETGETETTGAT T TTGCTATGACTGATAATGTTTTATTGCGT GCAGAATACCGI TACTCAGATT 721
TTGGCGETGETETTGAT T TTGCTATGACTGATAATGTITTATTGCGT GCAGAATACCGI TACTCAGATT 721
CTTGGCGGETEETETTGAT TTTGCTATGACTGATAATGTITTATTGCGT GCAGAATACCGI TACTCAGATT 721
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GG ACCTACAGAAGAAGT CCTRCTAACTCOGTGC (AGCAGL CGCORT AATACGRAGA GGG TAGC T TAT T GRAA TTAT GGG CGTARAGRGGCRTAGRI GAATTAGTAAGTTAAAR 120
GG ACCTACAGAAGAAGTCCTRCTAACTCOGTGC CAGCAGE CGLORT AATAGRAGA GGGCTAGC T TAT T GRAA TTAT GGG (AT ARAGRGGCATAGRC GRATTAGTAAGTTAAAL 120
GG ACCTACAGAAGAAGTCCTGCTAACTCOGTGC CAGCAGL CGUORTAAT ACGRAGA GGG TAGCGT TAT T GRAATTAT TGGGCGTARAGRGGCRTAGR(GEATTAGTAAGTT AAAR 120
b R T T R RO ERRE PR TR R T R T

(ACCAGT 240
GTGAAAT COCARGGCTCRACCTTGGAATTGC T TTARRACTGCTART (T AGAGAT TGARGAGRATAGAGRAATT CCTAGT CTAGAGRTGAAATT COTARRTATTAGGAGGAACACCAGT 240

(ACCAGT
kb R TR R RO ERR R REE TR R E Rk b T R R Tk

CCTGRTAGTCCACGCTGTAAACRATRAGTGET J44

ME230567.1

M196778.1

K359923.1

ME230567.1  GTGAAATCCCANGGCTCAACCTTGRARTIGCTT T TARAA TG TART CTAGAGAT TGAAAGAGGATAGAGRAAT T CCTAGT CTAGAGRTGARAT TCRTARA TAT TAGRAGRALC
ME198778.1

KU559923.1  GTGAAATCCCAAGGCTCAACCTTGRAATTGCTT T TARARCTGCTART CTAGAGAT TGAAAGAGRATAGAGRAAT T CCT AGT T AGAGETGARAT TCOTARATAT TAGRAGRAACAL
ME230367.1  GGCGARGRCGTCTATCTGRTTCAMATCTRACGCTGAAGC GlGAARGRTORGGAGCARA (AGRATT AGATACCCTRT AGT CCACGCTRTARACGRTGAGTGET 344
MI198778.1  GGCGAMGRCGICTATCTGRTTCAAATCTRACGCTGAAGCG GARGRCATGRRRAGCAA CAGRATTAGAT!

KU559923.1  GGCGARGRCGTCTATCTGRTTCAAATCTRACGCTGAAGC GlGAARG AT GRGEAGCARA AGRATT AGATACCCTRT AGT CCACGCTRTARACGRTGAGTGET 344
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