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SUMMARY: The prevalence of Ehr/ichia and Anaplasma in 1，427 dogs from 32 Japanese prefectures 
was evaluated by PCR and DNA nucleotide sequencing. PCR screening demonstrated that 18 dogs 
(1.3%) were positive for Anaplasmataceae. Sequence analysis revealed that 14 of the amplicons were 
most closely related to Wolbachia spp.， syrnbionts of Dirofilaria immitis， whereas three were identified 
as Anaplasma bovis. The remaining amplicon could not be sequenced. Almost the entire sequence of 
16S rRNA (1，452 bp) from one of the positive specimens was determined， and subsequent phylogenetic 
analysis confirmed that the detected sequence was that of A. bovis. This is the first detection of A. bovis 
DNA fragments in dogs. Species-specific nested PCR showed that 15 (1.1 %) of the 1，427 dogs involved 
in this study were positive for A. bovis. The geographical distribution of these dogs ranged from 
Aomori Prefecture in northern Japan to Kagoshima Prefecture in the south. The relationship between 
A. bovis infection and clinical disease is not yet clearly understood. 

Members of the family Anaplasmataceae belong to 
the order Rickettsiales and comprise the genera 
Ehr/ichia， Anaplasma， Neorickettsia， Aegyptianella， 
Wolbachia， and ‘Candidatus Neoehrlichia'， which are 
obligate intracellular Gram-negative bacteria (1，2) 
Anaplasma and Ehr/ichia are important emerging tick-
borne pathogens in both humans and animals (3). The 
organisms of greatest clinical importance in dogs in-
clude Ehr/ichia canis， Anaplasma platys， and Anaplas 
ma phagocytophilum. These bacteria are distributed 
worldwide， and molecular evidence of these pathogens 
has been detected in Japan. DNA fragments of E. canis 
were detected in a dog from Kagoshima Prefecture in 
southern Japan (4)， although the only confirmed case of 
E. canis infection occurred in a dog that had been trans-
ferred from Indonesia (5). A. platys DNA has been de-
tected in dogs in Okinawa and Yamaguchi Prefectures 
(6-8) and in ticks recovered from Fukushima， Miyazaki， 
and Kagoshima Prefectures (9). Recently， DNA frag-
ments from A. phagocytophilum were detected in deer， 
cattle， and ticks in J apan (10-13)， although not in dogs. 
There have been no case reports of domestic dogs in 
J apan infected with these pathogens. 
Several new species of Ehr/ichia and Anaplasma have 

been reported recently in Japan， including Ehr/ichia 
muris (14)， Ehr/ichia sp. isolated from Ixodes ovatus 
(15)，‘Candidatus Ehrlichia shimanensis' (11)， and 
Anaplasma bovis (11，16). These speci田 maycause 1ll-
fection in dogs， although the pathogenicity of these or-
ganisms in these animals is unknown. Positive PCR 
results for Ehr/ichia sp. isolated from I. ovatus have 
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been reported in Yamaguchi Prefecture (7)， although no 
epidemiological studies of Anaplasma and Ehr/ichia in-
fection in dogs have been conducted at a nationallevel 
in Japan. For this reason， we evaluated the prevalence 
of Ehr/ichia and Anaplasma in dogs from most regions 
in J apan using PCR and DNA nucleotide sequencing 
methods. We also undertook the molecular characteri-
zation of the A. bovis detected in dogs in this， study. 

Blood samples were collected from 1，427 domestic 
dogs between January 2006 and June 2008 and proc-
essed in animal hospitals from 32 prefectures (Hok-
kaido， Aomori， Miyagi， Fukushima， Tochigi， Ibaraki， 
Tokyo， Chiba， Kanagawa， Ishikawa， Yamanashi， 
Shizuoka， Alchi， Mie， Osaka， Kyoto， Shiga， Nara， 
Wakayama， Hyogo， Tottori， Shimane， Hiroshima， 
Yamaguchi， Tokushima， Kochi， Fukuoka， Nagasaki， 
Kumamoto， Oita， Miyazaki， and Kagoshima). All of 
the animals involved in this study were routinely active 
outdoors. The clinical status and epidemiological infor-
mation， inc1uding breed， sex， ag~， tick infestation， and 
clinical history， were collected by the veterinarians treat-
ing these animals. Blood samples were collected from 
each animal in EDTA tubes for subsequent DNA ex-
traction， and then stored at -200C until transfer to 
Obihiro University of Agriculture and Veterinary Medi-
cine. DNA was extracted from the EDTA blood samples 
using the QIAamp DNA Mini Kit (Qiagen GmbH， 
Hilden， Germany). DNA samples were stored at -200C 
in 200μ1 of TE buffer until further analysis. 
Screening PCR was performed using the group-

specific primer pair EHRI6SD and EHRI6SR， which 
amplifies the 16S rRNA gene of the family Anaplas-
mataceae (17). When a strongly positive band was de-
tected after PCR， the products were purified using the 
QIAquick PCR purification kit (Qiagen). Direct se-
quencing of PCR products and analysis of the sequences 
obtained were performed as described previously (9) 








