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ABSTRACT. Bartonella henselae is the causative agent of cat scratch disease (CSD) in humans.  Cats are the main reservoir of this bacte-
rium and may infect humans through scratches and bites.  The purpose of this study was to determine the B. henselae seroprevalence in
cats in Turkey.  A total of 298 cats blood samples were collected from six different provinces of Turkey.  Sera were tested for the pres-
ence of anti-B. henselae IgG antibodies by indirect fluorescent antibody test (IFA).  The seroprevalence of B. henselae was 27.9% (83/
298) for the cats examined in this study.  The seroprevalence of cats by province was significantly higher in Bursa (41.3%), Adana
(33.9%), Aydin (27.5%) and Burdur (32.3%) than in Kayseri (17.9%) and Istanbul (12.5%).  Statistically significant differences were
not observed between cat sexes and living conditions of cats.  The results revealed that B. henselae is an important zoonotic pathogen
in Turkey.
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The genus Bartonella is comprised of fastidious hemotro-
pic Gram-negative bacteria that have been increasingly
identified in a wide range of domestic and wild animals.
Bartonella species have been recognized as zoonotic agents,
including B. henselae, B. elizabethae, B. grahamii, B. vinso-
nii subsp. arupensis, B. vinsonii subsp. berkhoffii, B.
washoensis, B. koehlerae, B. clarridgeiae and B. rochali-
mae [4, 13, 14].  Domestic cats are the primary reservoir of
B. henselae, B. clarridgeiae and B. koehlerae [19, 26].  B.
henselae is the causative agent of cat scratch disease (CSD)
and causes bacillary angiomatosis, peliosis hepatis, splenic
peliosis and chronic bacteriemia, endocarditis or neurologi-
cal disease in immunocompromised patients [3].  Most nat-
urally infected cats appear to be asymptomatic, although
bacteremia over a period of more than one year has been
reported in asymptomatic infected cats [7].  Since cats are the
major source of the infection, it is of interest to determine
the seroprevalence to B. henselae infection among cats.
Previous epidemiological studies of Bartonella infection in
cats have shown a 4 to 81% range worldwide [9].  The pur-
pose of this study was to investigate the seroprevalence of B.
henselae infection in domestic cats in Turkey.

This study was carried out between March 2007 and
August 2008 in 4 geographical regions (The Marmara,
Aegean, Mediterranean and Central Anatolia Regions) of
Turkey (Fig. 1).  A total of 298 cat blood samples were col-
lected from the following six different province: Aydin
(n=58) in the Aegean Region, Bursa (n=58) and Istanbul

(n=56) in the Marmara Region, Adana (n=53) and Burdur
(n=34) in the Mediterranean Region and Kayseri (n=39) in
the Central Anatolia Region (Fig. 1).  According to the liv-
ing condition of the cats, 131 (44.0%) were pet cats and the
remaining 167 (56.0%) were stray/shelter cats.  According
to sex, 153 (51.3%) were female and 145 (48.7%) were
male.  The ages ranged from 4 months to 14 years.

The presence of IgG antibodies to B. henselae was evalu-
ated using the IFA described by Regnery et al. [24].  Anti-
gen was prepared at National Public Health Agency
laboratories with some modifications.  B. henselae (ATCC
49882) 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 phosphate buffered saline (PBS).  The
suspension was frozen at –80°C for 10 min and thawed in an
ultrasonic bath for 2 min to destroy the infected Vero cells.
The suspension was centrifuged at 500 × g for 10 min in
order to separate it from artifacts.  To each well of 15-well 4
mm Teflon printed slides (Immuno-Cell Int.), 2 μl of super-
natant 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 antibodies used were fluorescent-labeled
goat anti-cat immunoglobulin G (Kirkegaard and Perry Lab-
oratories, 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 a dilution of
1:64 was considered to be positive [24].  Samples shown to
be positive by testing at a dilution of 1:64 were titrated in
serial two-fold dilutions to the end point.  Negative and pos-
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itive serum control samples were used in each slide.
The chi-square test was performed to compare the sero-

prevalence of B. henselae according to sex, living condi-
tions and province.  The significance level was set as
P<0.05.

In this study, the average seroprevalence of B. henselae
was detected 27.9% (varied in the different provinces from
12.5 to 41.3%) in Turkey (Table 1).  The prevalence rate
was similar to those found in other countries, such as Aus-
tria 33.3% [1] and France 36.0% [11].  However, the preva-
lence rate was higher than those observed in Switzerland
(8.3%) [16], Czech Republic (8.0%) [22], Japan (9.1%)
[20], United Kingdom (9.4%) [8] and Germany (13.0%)
[25].  In Europe, the highest reported Bartonella seropreva-
lences were found in The Netherlands, with 56.0% of 50 pet
cats and 50.0% of 113 sheltered cats [6], and Poland
(86.0%) [23].

When evaluating B. henselae infection in different
regions of Turkey, higher seroprevalences of infection were
detected in Bursa (41.3%), Adana (33.9%), Aydin (27.5%)
and Burdur (32.3%) than in Kayseri (17.9%) and Istanbul

(12.5%).  Celebi et al. had previously reported that the sero-
prevalence of B. henselae in cats Ankara in the Central Ana-
tolia Region of Turkey was 18.6% [10].  The data is similar
to that in shelter cats in Kayseri in the Central Anatolia
Region.  Turkey is a Mediterranean country; however, there
are differences in climate and humidity according to region.
In the study areas, the Mediterranean, Aegean, and Marmara
Regions which are coastal areas, have high temperatures
and humidity; however, Kayseri (Central Anatolia Region),
which is an inland area, has a cold and dry climate.  Jameson
et al. suggested that cats in a warm and humid environment
were associated with higher seroprevalence of B. henselae
than those in a cold and dry environment [18].  Furthermore,
it was reported that the cat flea is an important vector for the
transmission of B. henselae between cats [12].  In the
present study, though the authors did not examine the flea
infestation in cats, the infestation status of fleas in cats may
influence the difference in seroprevalence by according to
region.  In this study, higher seroprevalences of B. henselae
were detected in Adana, Burdur (Mediterranean Region),
Aydin (Aegean Region), and Bursa (Marmara Region) than

Fig. 1. Distribution and seropositivity of serum samples collected from different parts of Turkey.

Table 1. B. henselae seropositivity in cats according to living conditions and provinces in Turkey

Living Marmara Mediterranean Aegean Central Anatolia 
Total

conditions Bursa Istanbul Adana Burdur Aydin Kayseri

Pet cats 35.0% (7/20) 12.5% (7/56) 31.0% (9/29) – 26.9% (7/26) – 22.9% (30/131)
Stray /
Shelter cats 44.7% (17/38) – 37.5% (9/24) 32.3% (11/34) 28.1% (9/32) 17.9% (7/39) 31.7% (53/167)

Total 41.3% (24/58)a) 12.5% (7/56)b) 33.9% (18/53)a)   32.3% (11/34)a)   27.5% (16/58)a)    17.9% (7/39)b) 27.9% (83/298)

a, b) Different letters indicate a significant difference among groups by chi-square test (P<0.05).
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in Kayseri (Central Anatolia Region).  However, the lowest
seroprevalence rate was detected in Istanbul (Marmara
region).  It is commonplace knowledge that the result of epi-
demiological studies are influenced by many factors such as
the number of sampled animals, the age of the animals, the
time of sampling, individual differences and so on.

In the present study, there was no significant difference in
B. henselae seroprevalence between pet cats (22.9%) and
stray or shelter cats (31.7%).  Previously, Celebi et al. deter-
mined the seroprevalence of Bartonella infection to be
27.5% in stray cats and 13.0% in pet cats in the Ankara
Province of Turkey [10].  Fabbi et al. determined the sero-
prevalence of stray cats in Italy to be 39.0% [15].  In France,
the seroprevalence of indoor cats was found to be 41.0% in
Paris by Gurfield et al. [17].  Baneth et al. determined the
seroprevalence of indoor cats in Israel to be 39.5% [5].
Maruyama et al. investigated the relation between B. hense-
lae positivity and living conditions in cats.  Seroprevalence
was determined to be 14.5% in outdoor domestic cats and
7.0% in indoor domestic cats in Japan [21].

In regard to the seroprevalence of Bartonella infection in
cats in terms of sex, there are contradictory results.  Accord-
ing to some authors, no significant differences have been
detected between the sexes [2, 16, 21].  However, some
researchers [6, 20] have reported that male cats had higher
infection rates, whereas Sander et al. found that female cats
had a higher prevalence [25].  In our study, there was no sta-
tistically significant difference in seroprevalence between
male (28.1%) and female cats (26.1%).

In conclusion, our results showed that B. henselae infec-
tion is common in domestic cats (27.9%) in Turkey, that it
represents an important reservoir of infection for human
CSD and that it therefore might pose some risk to public
health.
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