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etter to the Editor
olecular  detection  of  Bartonella  clarridgeiae  in
omestic cats  from  Midwest  Brazil
ear Editor,

at scratch disease (CSD) is caused by Bartonella henselae a
emotropic bacterium that infects human, domestic and wild
ammals. Closely related to B. henselae, the B. clarridgeiae

omprises approximately 10–30% of Bartonella isolates from
linically healthy cats and was found in cardiac and hepatic
esions in dogs.1 Moreover, B. clarridgeiae has been serologically
ssociated with CSD-like illness in humans.2

Cats are considered the major reservoir and carriers of
. henselae, B. clarridgeiae and B. koehlerae. Bartonella spp. can
e a vector transmitted by flea to susceptible cats. Few cats
aturally infected have clinical signs. Medical problems of
ats associated with Bartonella infections are variable, ranging
rom transient fever and lymphadenopathy to abscesses or

icroabscesses in different organs, endocarditis, and central
ervous signs.1 Transmission from cats to humans and dogs
ainly occurs through cat scratches or bites. In humans, this

nfection may be asymptomatic and can disappear sponta-
eously without any treatment; however, in some cases the
isease may be fatal if left untreated.3

In order to identify arthropod-borne pathogens in domes-
ic feline, 182 cats from different places of Cuiabá and Varzea
rande cities, both located in Mato Grosso State, Midwest
razil, have been analyzed. Cats were seen at the Vet-
rinary Hospital of the Federal University of Mato Grosso
HOVET-UFMT), Veterinary Hospital of the University of Cuiabá
UNIC-HV), and animal shelters and Zoonosis Control Centers
ZCC) of Cuiabá and Várzea Grande cities. Sample collection
as conducted in agreement with the Ethical Principles for
nimal Research under the institutional watch of the UFMT
ommittee for Ethics in Animal Research.

Collected blood samples were subjected to a DNA extrac-
ion using the Axyprep Blood Genomic DNA Miniprep Kit
Axygen Biosciences, Hangzhou, China). Extracted DNA was
hen used as a template for Bartonella spp. PCR assay using

′
he primer BARTON-1 (5 -TAACCGATATTGGTTGTGTTGAAG-
′) and BARTON-2 (5′-TAAAGCTAGAAAGTCTGGCAACATAACG-
′), which amplifies a segment of 585–588 bp of Riboflavin
ynthase C (ribC) gene of Bartonella genus.4
Three (1.6%) cats were positive to the presence of Bartonella
DNA according to PCR targeting portions of the ribC gene.
Partial DNA sequences of all PCR-positive samples were gener-
ated yielding a sequence (GenBank accession: KR092386) that
was identical to KC331014 and HM588660 and 99% similarity
to HQ012585, KC331017, KC331014, which corresponds to B.
clarridgeiae sequences available in GenBank.

The positive cats were found in the ZCC of Várzea Grande
city. Usually, these animals are taken off the streets and kept
until adoption. Boulouis et al. observed that stray cats present
higher prevalence of Bartonella spp. infection than pet cats,
mainly due to close contact between infected animals in large
groups of cats, demonstrating that differences in the occur-
rence of the infection are associated with the type of feline
population studied.5 Due to vigorous flea control among cat
populations, the prevalence of Bartonella infection in cats have
reduced and the risk of Bartonella-associated disease in pet
owners decreased. However, cat owners and animal health
professionals should be cautioned to avoid behaviors that
increase the risk of animal bites or scratches, since the feline
population acts as a source of zoonotic agents and represents
a potential risk of infection.1

In Brazil, the occurrence of Bartonella infection in human
was previously described. In the State of Rio de Janeiro,
41.6% of clinically asymptomatic HIV-positive patients were
found seropositive for Bartonella species.3 In fact, veterinari-
ans and medical doctors should consider the presence of these
zoonotic pathogens in their diagnostic routine.

Conflicts  of  interest

The authors declare no conflicts of interest.

Acknowledgements
The authors gratefully acknowledge the scholarships granted
by FAPEMAT (Research Support Foundation of the State of
Mato Grosso) to IAB and CNPq (National Council for Scientific
and Technological Development) to ISOD and DMA. We also

dx.doi.org/
http://www.elsevier.com/locate/bjid
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjid.2015.05.002&domain=pdf


i s . 2 0

r

1

2

3

4

5 Available online 19 June 2015
1413-8670/© 2015 Elsevier Editora Ltda. All rights reserved.
http://dx.doi.org/10.1016/j.bjid.2015.05.002
452  b r a z j i n f e c t d 

thank for the support offered by Valeria Dutra and Luciano
Nakazato for laboratory resources.

 e  f  e  r  e  n  c  e  s

. Kordick DL, Hilyard EJ, Hadfield TL, et al. Bartonella clarridgeiae,
a newly recognized zoonotic pathogen causing inoculation
papules, fever, and lymphadenopathy (cat scratch disease). J
Clin  Microbiol. 1997;35:1813–8.

. Breitschwerdt EB, Kordick DL. Bartonella infection in animals:
carriership, reservoir potential, pathogenicity and zoonotic
potential for human infection. Clin Microbiol Rev.
2000;13:428–38.

. Lamas C, Rozental T, Favacho A, et al. Bartonella sp. infections
in  HIV positive individuals in Rio de Janeiro, Brazil. Int J Infect
Dis.  2006;10:S176.

. Bereswill S, Hinkelmann S, Kist M, Sander A. Molecular
analysis of riboflavin synthesis genes in Bartonella henselae and
use of the ribC gene for differentiation of Bartonella species by
PCR. J Clin Microbiol. 1999;37:3159–66.

. Boulouis HJ, Chang CC, Henn JB, Kasten RW, Chomel BB.
Factors associated with the rapid emergence of zoonotic
Bartonella infections. Vet Res. 2005;36:383–410.

Ísis Assis Braga a,b, Ingrid Savino de Oliveira Dias b,

Cristiane Silva Chitarra a,c, Alexandre Mendes Amude d,
Daniel Moura Aguiar b,∗
 1 5;1  9(4):451–452

a Postgraduate Program in Veterinary Sciences, College of Agron-
omy, Veterinary Medicine and Zootechny, Federal University of Mato
Grosso, 78060-900 Cuiabá, MT, Brazil
b Laboratory of Virology and Rickettsial Infections, Veterinary Hos-
pital of Federal University of Mato Grosso, 78060-900 Cuiabá, MT,
Brazil
c Laboratory of Microbiology, Veterinary Hospital, Federal University
of Mato Grosso, 78060-900 Cuiabá, MT, Brazil
d Veterinary Medicine School, University of Cuiabá, 78060-900
Cuiabá, MT, Brazil

∗ Corresponding author at: Laboratório de Virologia e Rick-
ettsioses, Hospital Veterinário da Universidade Federal de
Mato Grosso, Av. Fernando Corrêa, 2367, Boa Esperança, 78060-
900 Cuiabá, MT, Brazil.
E-mail address: danmoura@ufmt.br (D.M. Aguiar).

Received 15 April 2015
Accepted 12 May 2015

http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0030
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0035
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0040
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0045
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
http://refhub.elsevier.com/S1413-8670(15)00099-9/sbref0050
mailto:danmoura@ufmt.br
dx.doi.org/10.1016/j.bjid.2015.05.002

	Molecular detection of Bartonella clarridgeiae in domestic cats from Midwest Brazil
	Conflicts of interest
	Acknowledgements

	References

