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Rickettsiales bacteria are obligatory intracellular parasites in vertebrates and/or invertebrates, and some
cause severe febrile illness in humans as well as livestock. In Japan, chkettsza japonica” and “Orientia
tsutsugamushl are well known as causative agents for “Japanese spotted fever” transmitted by ticks and

"Tsutsugamushi disease” transmitted by mites, respectively. In recent years, many researchers have reported
the presence of several tick-associated Rickettsiales bacteria in Japan, mostly by molecular-based analyses.
Some of these might be public health or veterinary significance. Such Rickettsiales bacteria include spotted
fever group rickettsiae other than R. japonica, Ehrlichia spp., Anaplasma spp., and Neoehrlichia sp. We will
summarize and introduce the representatives of these Rickettsiales bacteria present in Japan.
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OB30P BAKTEPUI NOPSAAKA RICKETTSIALES, ACCOLIMMPOBAHHbBIX
C nKkcoaoBbiMU KJIELLAMU B ANMOHUN
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Baxmepuu nopsigka Rickettsiales aBasaiomcs 0OAUraMHbIMU BHYMPUKAMOUHbLIMU NAPA3UMAMU NO3BOHOYHBIX
u 0eCNO3BOHOYHBIX JKUBOMHBIX U HEKOMOPble U3 HUX Bbl3bIBAIOM MKEAble AUXOPAGOUHblEe 3A00AeBAHUS Y
ueA0BeKd U gOMAUIHUX JKUBOMHbIX. B Anonuu xopowo uszBecmubl Mukpoopranusmbl Rickettsia japonica u Ori-
entia tsutsugamushi, komopbsie ABAAOMCA BO30ygumeAamu AnoHcKol namHuucmol AUXopagku, nepeHocumoul
UKCOgOBBIMU KAewamMu u Auxopagku Llyyyramyuiu, nepeHocumoll coomBemcmBeHHO KPACHOMEAKOBbIMU
Kaewamu. B nocaegrue rogrel nosaBAsemcs MHOro cooowenull 0 BbIABAeHUU, NPeuMyuw,eCmBeHHO MOAEKYASPHO-
reHemuyieckumu Mmemogamu, B ANoOHuU HeCKOAbKUX HOBbIX baxmepull nopsigka Rickettsiales, accoyuupoBaHHbIX
c krewamu. Hexomopble u3 samux 6Oakmeputl MOrym umems CyujeCmBeHHOe BeMepUHAPHOe UAU MegUUUHCKOe
3Hauenue. ITogobnble bakmepuu BKAIOUAIOM pUKKemcull rpynnbl KAewjeBblX NAMHUCMbIX AUXOPAGOK He
omnocawuxcs K R. japonica, Ehrlichia spp., Anaplasma spp., u Neoehrlichia sp. B gannom coobwenuu

Xapakmepu3ylomcsi OCHOBHble NpegCcmaBumeAu smux rpynn, obumaroujie Ha meppumopuu Anonuu.
KnioyeBsbie cnoBa: Rickettsiales, Rickettsia, Ehrlichia, Anaplasma, Neoehrlichia

The order Rickettsiales includes the genera
Rickettsia, Orientia, Ehrlichia, Anaplasma, and
Neoehrlichiaetc. [1, 2]. InJapan, before the first report
of "Japanese spotted fever (JSF)" caused by Rickettsia
japonicain 1984 [3], "Tsutsugamushi disease" caused
by Orientia tsutsugamushi had only been known
as a rickettsiosis. R. japonica and O. tsutsugamushi
are transmitted by ticks and mites, respectively. In
recent years, many isolation and molecular analyses
revealed the presence of tick-associated Rickettsiales
bacteria such as spotted fever group rickettsiae other
than R. japonica, Ehrlichia spp., Anaplasma spp.,
and Neoehrlichia sp. in ticks or wild mammals. The
representatives of these Rickettsiales bacteriain Japan
are summarized as below.

SPOTTED FEVER GROUP (SFG) RICKETTSIAE

So far, SFG rickettsiae which were identified in
Japan are R. japonica [4], R. helvetica [5], R. tamurae
[6], R. asiatica [7?], Candidatus R. tarasevichiae [8],

and R. heilonjiangensis [9]. Rickettsia japonica was
isolated from tick species of Haemaphysalis histricis,
H. cornigera, H. flava, H. longicornis, Dermacentor
taiwanesis, and Ixodes ovatus [10]. R. helvetica
was also isolated from ticks of Ixodes ovatus,
I. persulcatus, and I. monospinosus [5] and also
detected from Sika deer (Cervus nippon yesoensis) in
Hokkaido, a northern part of Japan [11]. R. tamurae
was isolated from Amblyomma testudinarium ticks
[6]. R. asiatica was isolated from I. ovatus ticks
[7]. Candidatus R. tarasevichiae was detected by
PCR from I. persulcatus ticks in Hokkaido [8].
R. heilonjiangensis was isolated from H. concinna
ticks [9]. Of these, R. japonica cause severe febrile
illness in humans frequently in Japan [12]. Human
infection by R. heilonjiangensis has recently been
confirmed [9]. Additionally, R. tamurae was found
to cause rickettsiosis, but it seems to be rare. The
immunecompromised hosts are probably more
sensitive to R. tamurae infection [13].
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EHRLICHIA SPP.

Ehrlichia muris have firstly been isolated from
a wild mouse of Eothenomys kageus (synonym of
E. smithi) and reported in 1995 in Japan [14]. Later,
several nonclassified genetic variants of the genus
Ehrlichia have been found in Japan. Of these, the
Ehrlichia HF strain has well studied. The HF strain
was initially isolated and described from 1. ovatus tick
in 2000 [15]. The genetic variants of HF strain were
detected by molecular analysis from wild mice of
Apodemus argenteus, A. speciosus, and E.smithi [16]
and dogs [17]. These bacteria cause fetal infection
to immunocompetent laboratory mice. Recently, the
Ehrlichia variant closely related to E. ewingii was
identified from H. longicornis ticks [18]. E. chaffensis
which iswell known as a human pathogen was detected
from Sika deer (Cervus nippon nippon) and described
in 2009 [19], although there is no report of human
infection in Japan to date.

ANAPLASMA SPP.

We have initially detected Anaplasma
phagocytophilum, a human pathogen, from I
persulcatus and I. ovatus ticks inhabiting Japan in
2005 [20]. Recently, we confirmed that H. formosensis,
H. longicornis, and H. megaspinosa were also
potential arthropod vectors for transmission of A.
phagocytophilum [21]. The genetic variants of A.
phagocytophilum have also been identified from
Sika deer and boars in Japan [22, 23]. Besides A.
phagocytophilum, A. centrale and A. bovis were
detected from deer and Haemaphysalis ticks [22]. A.
platys was identified from dog in Japan [24].

NEOEHRLICHIA SP.

Candidatus Neoehrlichia mikurensis and its genetic
variants have firstly discovered from wild rodents (Rattus
norvegicus) and I. ovatus ticks in Japan in 2004 [2]. Later,
we and the others were also detected from wild mice of A.
argenteus, A. speciosus, and E. smithi [25, 26]. Recently,
the human cases of Candidatus N. mikurensis infection
have been reported in Europe [27-29]. In the most
cases, the disease developed in immunecompromised
individuals. The vector candidates are Ixodes ticks such
as I ricinus, I. persulcatus, and I. ovatus in Europe and
Asia [2, 30, 31].
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