
NOTE Public Health

Seroprevalence of Bartonella vinsonii subsp. berkhoffii in Urban and Rural Dogs in 
Turkey

Bekir CELEBI1)*, Aysegul TAYLAN OZKAN1), Selcuk KILIC1), Atilla AKCA2), Lora KOENHEMSI3), 
Serdar PASA4), Kader YILDIZ5), Nuri MAMAK6) and Murat GUZEL7)

1)Refik Saydam National Public Health Agency, Communicable Diseases Research Department, Ankara, 2)Department of Parasitology, 
Faculty of Veterinary Medicine, University of Kafkas, Kars, 3)Deparment of Internal Medicine, Faculty of Veterinary Medicine, University 
of Istanbul, Istanbul, 4)Deparment of Internal Medicine, Faculty of Veterinary Medicine, University of Adnan Menderes, Aydın, 
5)Department of Parasitology, Faculty of Veterinary Medicine, University of Kırıkkale, Kırıkkale, 6)Deparment of Internal Medicine, 
Faculty of Veterinary Medicine, University of Mehmet Akif Ersoy, Burdur and 7)Deparment of Internal Medicine, Faculty of Veterinary 
Medicine, University of Mustafa Kemal, Hatay, Turkey

(Received 29 April 2010/Accepted 8 June 2010/Published online in J-STAGE 22 June 2010)

ABSTRACT. The seroprevalence of Bartonella vinsonii subsp. berkhoffii was investigated in stray urban dogs and shepherd and farm guard
dogs from rural areas sampled from 10 provinces of Turkey.  Sera from 855 dogs were examined for the presence of anti-B. vinsonii
subsp. berkhoffii antibodies by indirect fluorescent antibody test.  Overall, 56 (6.6%) of the 855 dogs examined, including 16 (3%) of
the 522 stray dogs and 40 (12%) of the 333 rural dogs, were seropositive.  This is the first report on prevalence of antibodies to B. vinsonii
subsp. berkhoffii in dogs in Turkey.
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 Members of genus Bartonella are fastidious hemotropic,
gram-negative organisms that are arthropod-borne patho-
gens of growing medical importance.  Genus Bartonella
consists of 20 species and 3 subspecies, and several species
have been identified in a wide range of domestic and wild
mammals [3].  For the first time, B. vinsonii subsp.
berkhoffii was isolated from a dog with endocarditis in 1993
and later identified using a 16S rRNA sequence [15].  In
subsequent studies, it was also isolated from coyotes and
foxes [10, 13].  Endocarditis is the most common manifesta-
tion of B. vinsonii subsp. berkhoffii in dogs [2, 3, 20].  It is
also the causative agent of myocarditis, fever, granuloma-
tous lymphadenitis, rhinitis, epistaxis, cutaneous vasculitis,
anterior uveitis and immune mediated hemolytic anemia in
dogs [3,  4,  11,  16,  19].   However,  Kordick and
Breitschwerdt described a persistent infection in a subclini-
cally infected dog during a 14-month testing period [14].  B.
vinsonii subsp. berkhoffii was isolated from an endocarditis
lesion on the heart valve of a man [21] and in neurological
and neurocognitive dysfunction and immunocompetent
human patients [5, 6], raising new concerns about the
zoonotic potential of this organism.  The first isolation of B.
vinsonii subsp. berkhoffii in dogs in Turkey was achieved by
Celebi et al., and a high prevalence of bacteremia was found
in stray (5%) and sheltered dogs (12.4 %) in Ankara prov-
ince [8].  In another study, B. vinsonii subsp. berkhoffii was
not isolated in sheltered dogs in Istanbul province [9].

The aim of this study was to assess the seroprevalence of
B. vinsonii subsp. berkhoffii in stray dogs from urban areas

as well as in shepherd and farm guard dogs from rural areas
of Turkey.  The dog sera, used in this study were obtained
from the sera bank of Refik Saydam National Public Health
Agency and were collected from 855 dogs in ten different
provinces of Turkey; The stray dogs (n=522) from urban
areas were from Adana (n=84), Amasya (n=19), Aydın
(n=60), Bursa (n=106), Hatay (n=84), İstanbul (n=100) and
Urfa (n=69).  The 333 Rural dogs were from Kars (n=179),
Kırıkkale (n=59) and Sivas (n=95).  These dogs were raised
as shepherd and farm guard dogs but were roaming freely
(Fig. 1).

The presence of IgG antibodies to B. vinsonii subsp.
berkhoffii was evaluated by IFA, and the IFA antigen was
prepared as described by Chang et al. with some modifica-
tions [10].  The B. vinsonii subsp. berkhoffii strain (ATCC
51672) was cocultivated for 4–5 days with Vero cells to pre-
vent autoagglutination of organisms.  Infected cells were
harvested and centrifuged at 200 × g for 10 min.  The super-
natant was discarded, and the infected cells were resus-
pended in 2 ml PBS.  The suspension was frozen in –80°C
for 10 min and thawed in an ultrasonic bath for 2 min to
destroy the infected Vero cells.  The suspension was centri-
fuged at 500 × g for 10 min in order to separate it from arti-
facts.  To each well of a 15 well, 4 mm Teflon printed slides
(Immuno-Cell Int.), 2 μl of supernatant was added, and the
slides were then air-dried, fixed in acetone and stored at
–20°C until they were used.  Serum samples were initially
screened at dilutions of 1:32 and 1:64.  The secondary anti-
bodies used were fluorescent-labeled goat anti-dog immu-
noglobulin G (Kirkegaard and Perry Laboratories, Inc.,
Gaithersburg, MD, U.S.A.).  The intensity of the bacillus-
specific fluorescence was scored subjectively from 1 to 4,
and a fluorescence score of  2 at dilution of 1:64 was con-
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sidered to be positive.  Samples shown to be positive by test-
ing at a dilution of 1:64 were titrated in serial two-fold
dilutions to the end point.  Negative and positive serum con-
trol samples were used in each slide.  The positive control
was serum sample obtained from a Turkish B. vinsonii subsp
berkhoffii bacteremic dog [8].

Overall, 56 (6.6%) of the 855 dogs tested were seroposi-
tive for B. vinsonii subsp. berkhoffii (Table 1).  The titers
among the 56 seropositive dogs ranged from 1:64 to 1:1024.
Seropositivity was 3% (16/522) in the stray dogs and 12%
(40/333) in the rural dogs, respectively.  There was a signif-
icant difference of seropositivity between the stray and rural
dogs (P<0.05).  In the stray dogs, seropositivity was as fol-
lows: 2.4% for Adana, 5% for Aydın, 4.7% for Bursa, 2.4%
for Hatay, 3% for I

•

stanbul and 1.5% for Urfa.  In Amasya,
none of the stray dogs were seropositive.  Seropositivity in
the rural dogs was observed in 10.1%, 13.6% and 14.7% of

the dogs in Kars, Kırıkkale and Sivas, respectively (Table 1,
Fig. 1).

In the present study, the overall seroprevalences of the
dogs to B. vinsonii subsp. berkhoffii were 6.6% and 3% for
the stray dogs in urban areas and 12% of the rural dogs were
seropositive for B. vinsonii subsp. berkhoffii.  In similar
studies, higher seroprevalences were reported in Sudan
(65%), Morocco and Thailand (38%), similar percentages
were reported in Israel (10%) and lower seroprevalences
were reported in the U.S.A. (2%) and Spain (1.1%) [1, 11,
12, 22, 23].  Low level bacteremia but high seroprevalence
to B. vinsonii subsp. berkhoffii in dogs has been observed in
tropical countries [7], while the highest positive rates for
showing bacteremia and seroprevalence  have been
observed in coyotes in California [10].  Celebi et al. did not
succeed in isolating Bartonella from the blood of shelter
dogs from I

•

stanbul [9].  This finding is in agreement with

Fig. 1. Distribution of sera samples collected from different parts of Turkey.  1, Istanbul; 2, Bursa; 3, Aydın; 4, Kırıkkale; 5,
Adana; 6, Amasya; 7, Sivas; 8, Hatay; 9, Urfa; 10, Kars.

Table 1. Seroprevalence of B. vinsonii subsp. berkhoffii in relation to geographical location

IFA titers
Dogs Seropositivity

Province n (%) 1/64 1/128 1/256 1/512 1/1024

 Adana 84 (2.4) 1 1
Amasya 19 (0)
Aydın 60 (5) 2 1

Stray Bursa 106 (4.7) 2 2 1
Dogs Hatay 84 (2.4) 2

I
•

stanbul 100 (3) 2 1
Urfa 69 (1.5) 1

Rural Kars 179 (10.1) 4 6 3 2 3
Dogs Kırıkkale 59 (13.6) 3 2 2 1

Sivas 95 (14.7) 2 3 5 4

Total 855 (6.6) 19 16 11 7 3
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our own data, showing a low seroprevalence (3%) in stray
dogs from I

•

stanbul.
A previous study has implicated ticks as potential vectors

of these bacteria.  Although Rhipicephalus sanguineus is
believed to be a vector for transmission of B. vinsonii subsp.
berkhoffii, fleas cannot be ruled out as potential vectors of
the agent [18].

In the present study, a higher seroprevalence was
observed in rural dogs than in urban dogs, as shown previ-
ously in a serosurvey in Morocco [12].  This result suggests
that rural dogs may be more commonly exposed to vectors
or a wildlife reservoir of B. vinsonii subsp. berkhoffii than
urban dogs.  While half of the seropositive rural dogs (20/
40) had higher antibody titers (1:256 and higher) against B.
vinsonii subsp. berkhoffii, only a stray dog among the urban
dogs could achieve this titer (Table 1).

The present study shows that B. vinsonii subsp. berkhoffii
is present in dogs throughout Turkey.  Due to the zoonotic
potency of the pathogen and the close relations between
dogs and humans, further studies are needed to understand
the mechanism of transmission and human exposure in Tur-
key.

ACKNOWLEDGMENT.  We would like to thank Prof. Dr.
Kosta Y. Mumcuoglu (Department of Parasitology, Hebrew
University, Jerusalem, Israel) for critical review of the
manuscript.

REFERENCES

 1. Baneth, G.,  Breitschwerdt, E. B., Hegarty, B. C.,  Pappalardo,
B. and Ryan, J.A.1998. Survey of tick-borne bacteria and pro-
tozoa in naturally exposed dogs from Israel. Vet. Parasitol.
31:133–142.

 2. Breitschwerdt, E. B., Atkins, C. E., Brown, T. T., Kordick, D.
L. and Snyder, P. S.1999. Bartonella vinsonii subsp. berkhoffii
and related members of the alpha subdivision of the Proteobac-
teria in dogs with cardiac arrhythmias, endocarditis, or myo-
carditis. J. Clin. Microbiol. 37: 3618–3626.

 3. Breitschwerdt, E. B. and Kordick, D. L. 2000. Bartonella
infection in animals: carriership, reservoir potential, pathoge-
nicity, and zoonotic potential for human infection. Clin. Micro-
biol. Rev. 13: 428–438.

 4. Breitschwerdt, E. B., Blann, K. R., Stebbins, M. E., Muñana,
K. R., Davidson, M. G., Jackson, H. A. and Willard, M.D.
2004. Clinicopathological abnormalities and treatment
response in 24 dogs seroreactive to Bartonella vinsonii
(berkhoffii) antigens. J. Am. Anim. Hosp. Assoc. 40: 92–101.

 5. Breitschwerdt, E. B., Maggi, R. G., Duncan, A. W., Nicholson,
W. L., Hegarty, B. C. and Woods, C. W. 2007. Bartonella spe-
cies in blood of immunocompetent persons with animal and
arthropod contact. Emerg. Infect. Dis. 13: 938–941. 

 6. Breitschwerdt, E. B., Maggi, R. G., Ncholson, W. L., Cherry,
N. A. and Woods, C. W. 2008. Bartonella spp. bacteremia in
patients with neurological and neurocognitive dysfunction. J.
Clin. Microbiol. 46: 2856–2861.

 7. Boulouis, H. J., Chang, C. C., Henn, J. B., Kasten, R. W. and
Chomel, B. B. 2005. Factors associated with the rapid emer-
gence of zoonotic Bartonella infections. Vet. Res. 36: 383–410. 

 8. Celebi, B., Carhan, A., Kilic, S. amd  Babur, C. 2010. Detec-

tion and genetic diversity of Bartonella vinsonii subsp.
berkhoffii strains isolated from dogs in Ankara, Turkey. J. Vet.
Med. Sci. 72: 969–973.

  9. Celebi, B., Koenhemsi, L., Ozkan A. T., Gönül, R. and Or, R.
2009. Screening of Bartonella vinsonii subsp. berkhoffii in
sheltered dogs in Istanbul by blood culture. Turk. Bul. Hyg.
Exp. Biol. 66: 95–99

 10. Chang, C. C., Kasten, R. W., Chomel, B. B., Simpson, D. C.,
Hew, C. M., Kordick, D. L., Heller, R., Piemont, Y. and
Breitschwerdt, E. B. 2000. Coyotes (Canis latrans) as the res-
ervoir for a human pathogenic Bartonella sp.: molecular epide-
miology of Bartonella vinsonii subsp. berkhoffii infection in
coyotes from central coastal California. J. Clin. Microbiol. 38:
4193–4200.

 11. Henn, J. B., Liu, C. H., Kasten, R. W., VanHorn, B. A., Beck-
ett, L. A., Kass, P. H. and Chomel, B. B. 2005. Seroprevalence
of antibodies against Bartonella species and evaluation of risk
factors and clinical signs associated with seropositivity in dogs.
Am. J. Vet. Res. 66: 688–694.

 12. Henn, J. B., Vanhorn, B. A., Kasten, R. W., Kachani, M. and
Chomel, B. B. 2006. Antibodies to Bartonella vinsonii subsp.
berkhoffii in Moroccan dogs. Am. J. Trop. Med. Hyg. 74: 222–
223.

 13. Henn, J. B., Gabriel, M. W., Kasten, R. W., Brown, R. N.,
Theis, J. H., Foley, J. E. and Chomel, B.B. 2007. Gray foxes
(Urocyon cinereoargenteus) as a potential reservoir of a Bar-
tonella clarridgeiae-like bacterium and domestic dogs as part
of a sentinel system for surveillance of zoonotic arthropod-
borne pathogens in northern California. J. Clin. Microbiol. 45:
2411–2418. 

 14. Kordick, D. L. and Breitschwerdt, E. B. 1998. Persistent infec-
tion of pets within a household with three Bartonella species.
Emerg. Infect. Dis. 4: 325–328.

 15. Kordick, D. L., Swaminathan, B., Greene, C. E., Wilson, K. H.,
Whitney, A. M., O’Connor, S., Hollis, D. G., Matar, G. M.,
Steigerwalt, A. G., Malcolm, G. B., Hayes, P. S., Hadfield, T.
L., Breitschwerdt, E. B. and Brenner, D. J. 1996. Bartonella
vinsonii subsp. berkhoffii subsp. nov., isolated from dogs; Bar-
tonella vinsoni subsp. vinsonii; and emended description of
Bartonella vinsonii. Int. J. Syst. Bacteriol. 46: 704–709.

 16. Michau, T. M., Breitschwerdt, E B., Gilger, B C. and David-
son, M. G. 2003. Bartonella vinsonii subspecies berkhoffi as a
possible cause of anterior uveitis and choroiditis in a dog. Vet.
Ophthalmol. 6: 299–304.

 17. Müller, S., Boulouis, H. J., Viallard, J. and Beugnet, F. 2004.
Epidemiological survey of canine bartonellosis to Bartonella
vinsonii subs. berkhoffii and canine monocytic ehrlichiosis in
dogs on the Island of Reunion. Revue. Méd. Vét. 155: 377–380

 18. Pappalardo, B. L., Correa, M T., York, C C.,  Peat, C. Y. and
Breitschwerdt, E. B. 1997 Epidemiologic evaluation of the risk
factors associated with exposure and seroreactivity to Bar-
tonella vinsonii in dogs. Am. J. Vet. Res. 58: 467–471.

 19. Pappalardo, B. L., Brown, T., Gookin, J. L., Morrill, C. L. and
Breitschwerdt, E. B. 2000. Granulomatous disease associated
with Bartonella infection in 2 dogs. J. Vet. Intern. Med. 14:
37–42.

 20. Pesavento, P. A., Chomel, B. B., Kasten, R. W., McDonald, K.
A. and  Mohr, F. C. 2005. Pathology of Bartonella endocarditis
in six dogs. Vet. Pathol. 42: 370–373.

 21. Roux, V., Eykyn, S. J., Wyllie, S. and Raoult, D. 2000. Bar-
tonella vinsonii subsp. berkhoffii as an agent of a febrile blood
culture-negative endocarditis in a human. J. Clin. Microbiol.
38: 1698–1700.



B. CELEBI ET AL.1494
 22. Solano-Gallego, L., Llull, J., Osso, M., Hegarty, B. and
Breitschwerdt, E. B. 2006. A serological study of exposure to
arthropod-borne pathogens in dogs from northeastern Spain.
Vet. Res. 37: 231–244.

 23. Suksawat, J., Xuejie, Y.,  Hancock, S. I.,  Hegarty, B. C.,  Nil-

kumhang, P. and  Breitschwerdt, E. B. 2001. Serologic and
molecular evidence of coinfection with multiple vector-borne
pathogens in dogs from Thailand. J Vet. Intern. Med. 15: 453–
462.


