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Table 1: Oligonucleotide primers and PCR programs used in the PCR assay

Zr;mir Prlm(eSr's_eg'L;ence Target gene /;\Ir?g)l(ltc):g)n Cycling condition

RNA 94 °C-5 min ; (x 35)

1400F CGCATTGGCTTACTTCGTATG olvmerase 825 94 °C-30 sec, 53 °C-

2300R GTAGACTGATTAGAACGCTG oy 5 30 sec, 72 °C—1 min;
(rpoB) 72 °C-7 min

16S-23S 95° C-2 min; (x 55)

325s CTTCAGATGATGATCCCAAGCCTTYTG GCG internal 604 94 °C-15 sec, 66 °C—

1100as GAACCGACGACCCCCTGCTTGCAAAGCA transcribed 15 sec, 72 °C-15 sec;
spacer (ITS) 72 °C-7 min
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Table 2: Demographic information of dogs of Hamedan and Kermanshah (n=100) infected
with Bartonella species

L . Ectoparasite
Gender Breed Age (year) Sampling site Dog housing infestation
<1 | 1-3 | 3-5 | >5 | Hamedan | Kermanshah | Pet | Stray | Shelter | Flea | Tick
Male Mixed * * %
Male Mixed % * %
Male Mixed % %
Female Mixed % %
Male Mixed % * %
Male Rottweiler % % %
German
Male Shepherd B ES * *
Male Mixed % b S %
Siberian
Female Husky % b S %
Female Mixed % b S % b3
Male Undetermi * * *
ned
Female | DOberman * * *
Pinscher
Female Mixed % b S 3
Female Siberian * % %
Husky
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Figure 1. Agarose gel electrophoresis of PCR
products using 325s and 1100as primers.
Lane Ladder: A 100 bp ladder, lane Neg:

Negative control (Dw), lane Pos: Positive control

(B. henselae Houston1), lane 68- 78: extracted

DNA from dog blood.

Figure 2. Agarose gel electrophoresis of PCR
products using 1400F and 2300R primers.
Lane Pos: Positive control (B. henselae
Houston1l), lane Neg: Negative control (Dw), lane
Ladder: A 100 bp ladder, lane 36, 100, 34 and 3:
extracted DNA from dog blood
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Table 3: Detail of fleas and ticks collected from dogs of Hamedan and Kermanshah (n=100) examined for
the presence of Bartonella spp.

Arthropod vector ] PCR Results
Flea Tick Tick/Flea Gender Number TS poB
+ Ctenocephalides canis Female 9 - -
+ Ctenocephalides canis Male 4 - -
+ Pulex irritans Female 1 - -
+ Ctenocephalides canis Female 1 - -
+ Ctenocephalides canis Male 1 - -
+ Pulex irritans Female 3 - -
+ Ctenocephalides canis Female 1 - -
+ Rhipicephalus sanguineus Male 6 - -
+ Rhipicephalus sanguineus Female 3 - -
+ Ctenocephalides canis Female 1 - -
+ Ctenocephalides canis Male 5 - -
+ Ctenocephalides canis Male 3 - -
+ Pulex irritans Female 2 - -
+ Rhipicephalus sanguineus Female 1 - -
+ Rhipicephalus sanguineus Female 1 + -
+ Rhipicephalus sanguineus Male 1 - -
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MNS02068 Candidatus Bartonella merieuxii (Fars lran)
FJ177635 Candidatus Bartonelia merieuxi (ftaly)

pt MW111531 Candidatus Bartonella merieuxii (Jordan)
PMK775033 Candidatus Bartonella merieuxii (Hamedan, Iran)
MK775034 Candidatus Bartonella merieuxil (Hamedan, Iran)

MZ2502217 Candidatus Bartonella merieuxil {Kermanshah, iran)

MZ502663 Bartonelia vinsonii subsp. berkhoffii (Hamedan, Iran)

MK773862 Bartonella vinsonil subsp. berkhoffii (Hamedan, Iran)

MK773858 Bartonella vinsonil subsp. berkhoffli strain (Hamedan, lran)

5[ DQ059764 Bartonelia vinsonii subsp. berkhoffii type Il (USA)

73 1KT207807 Bartonella vinsonii subsp, berkhoffii (Mexico)

e
0.05

Figure 3: Phylogenetic relationship of Bartonella spp. isolated from Hamedan and kermanshah dogs in
this study (in red) to other Bartonella species based on a partial sequence of the ITS gene. The analyses
were performed by Maximum Likelihood method using MEGA software version 6.
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Abstract

Bartonella species are lesser-known pathogenic bacteria that infect a wide range of domestic and wild animals
as well as humans. Currently, out of 40 Bartonella species/subspecies, at least 17 are associated with clinical signs
in humans and animals. However, despite the zoonotic importance of bartonellosis, there is limited information
about prevalence and species infecting dogs and cats in Iran. The aim of this study was molecular identification of
Bartonella species in dogs and arthropods infesting them in Hamedan and Kermanshah cities in the west of Iran.
Blood genomic DNA (gDNA) was extracted from 100 dogs (45 from Hamedan and 55 from Kermanshah) and, of
25 Ctenocphalides canis fleas, six Pulex irritans fleas and 12 Rhipecephalus sanguineus ticks collected from nine
infested dogs were examined for the presence of Bartonella species. Conventional PCR targeting fragments of ITS
and rpoB genes was performed, and PCR-positive samples were sequenced bidirectionally and analyzed
phylogenetically. Out of 100 dogs, 14 dogs (14%, ten from Hamedan and four from Kermanshah) were found
infected with Bartonella species. Nucleotide sequencing confirmed the presence of four Bartonella species in the
examined population i.e. Bartonella vinsonii subsp. berkhoffii and Candidatus B. merieuxii in dogs. None of the
examined fleas scored positive but one Rh. sanguineus tick from a blood-negative dog was infected with Bartonella
DNA. Results of the present study showed the presence of different zoonotic Bartonella species in dogs of
Hamedan and Kermanshah cities highlighting the importance of this vector-borne infection. Effective ectoparasite
control strategies, regular examination of pet and urban dogs and cats and successful chemoprophylaxis are
suggested.
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