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Thirty-two Rhipicephalus sanguineus females collected from eight free-roaming dogs in Okinawa Island,
Japan, were examined for ehrlichial DNA by 16S rRNA-based PCR and subsequent sequencing. Partial
sequences of Ehrlichia platys 16S rRNA (678 to 679 bp) were detected in three ticks (9.4%) from two dogs. This
is the first report of detection of E. platys in Japan, and also the first report of detection in ticks.

The ehrlichioses are important emerging tick-borne diseases
in both humans and animals. Four species, Ehrlichia muris (6,
7), Ehrlichia detected from Ixodes ovatus (13), Ehrlichia sen-
netsu (11), and the Stellantchasmus falcatus agent (3), have
been found in the main cluster of islands of Japan. Okinawa
Island is located 1,500 km southwest of the capital, Tokyo. It
has a subtropical climate and a different natural fauna from the
main islands. Rhipicephalus sanguineus is the most prevalent
tick species in Okinawa Island, and 14% of free-roaming dogs
were found to have antibodies to Ehrlichia canis (5). After
World War II, a U.S. Army base was established on Okinawa
Island and many dogs were consequently introduced. Okinawa
Island is geographically close to Taiwan, where canine cases of
Ehrlichia platys infection have been reported recently (1). De-
spite this epidemiological situation, there have been no clinical
cases in dogs and little information on canine ehrlichiosis is
available in Okinawa.

Thirty-two ticks were collected from eight free-roaming dogs
that were caught on Okinawa Island in August 1997. Collected
ticks were immersed in 70% ethanol and stored at room tem-
perature. All of them were identified as semiengorged R. san-
guineus females by morphological observation. The ticks were
taken from the 70% ethanol solution, air dried, and cut into
small pieces for DNA extraction. DNA of each tick was ex-
tracted by the QIAamp tissue kit procedure (Qiagen GmbH,
Hilden, Germany). Finally, DNA from each tick was extracted
in 200 ml of Tris-EDTA buffer and stored at 220°C until used.

The amplification of Ehrlichia DNA was performed using a
genus-specific set of primers of the 16S rRNA gene (12).
Briefly, the primer set EHR16SD (59-GGT-ACC-YAC-AGA-
AGA-AGT-CC-39) and EHR16SR (59-TAG-CAC-TCA-TCG-
TTT-ACA-GC-39) was used for screening the ehrlichia agents
(Fig. 1). The set of primers can amplify various species, includ-
ing E. canis, E. chaffeensis, E. muris, Ehrlichia detected from I.
ovatus ticks, Cowdria ruminantium, the agent of human gran-
ulocytic ehrlichiosis, E. equi, E. phagocytophila, E. platys,
Anaplasma marginale, Anaplasma centrale, Wolbachia pipientis,
E. sennetsu, E. risticii, and Neorickettsia helminthoeca (12; H.
Inokuma et al., unpublished data). For the amplification of
Ehrlichia DNA, each reaction mixture contained 12.5 pmol of
each primer, 0.75 U of Taq DNA polymerase, 20 mM concen-
trations of each deoxynucleoside triphosphate, 10 mM Tris-

HCl, 50 mM KCl, 1.6 mM MgCl2, and 7.5 ml of template tick
DNA with a final volume of 25 ml. The amplification was
performed in a Peltier model PTC-200 thermal cycler (MJ
Research, Inc., Watertown, Mass.) with the following program:
an initial 5-min denaturation at 95°C; 34 repeated cycles of
denaturation (95°C for 30 s), annealing (55°C for 30 s), and
extension (72°C for 90 s); and a 5-min extension at 72°C. In
each test, distilled water and DNA of human granulocytic
ehrlichia were included as a negative and a positive control,
respectively. The amplification products were visualized on a 1
to 2% agarose gel after electrophoretic migration of 8 ml of
amplified material. The positive amplification products with
345 bp were then extracted with a QIA PCR purification kit
(Qiagen GmbH) for sequence analysis.

To confirm the screening PCR and sequence data, a new
PCR method was performed for the positive samples with the
screening PCR (Fig. 1). The E. platys specific forward primer
(PLATYS; 59-GAT-TTT-TGT-CGT-AGC-TTG-CTA-TG-39)
was combined with the reverse primer EHR16SR. Five micro-
liters of each sample was used as the template DNA in a final
volume of 25 ml, and the rest of the conditions were the same
as for the screening PCR except that the number of cycles was
40.

The PCR products used for DNA sequencing were purified
with QIAquick PCR purification kits (Qiagen GmbH). For
DNA sequencing reactions, fluorescence-labeled dideoxynu-
cleotide technology was used (Perkin-Elmer, Applied Biosys-
tems Division). The sequencing fragments were separated, and
data were collected on an ABI 310 automated DNA sequencer
(Perkin-Elmer, Applied Biosystems Division). The collected
sequences were assembled and edited with the AutoAssembler
version 1.4 (Perkin-Elmer). The sequence data of the PCR
products in both screening and confirmation were analyzed by
the BLAST 2.0 program (National Center for Biotechnology
Information [http://www.ncbi.nlm.gov/BLAST/]) for homology.

Seven ticks from four dogs were positive in the screening
PCR (Table 1). Analysis of the sequence of 345 bp PCR prod-
ucts showed that three ticks (RS3 and RS5 from dog 1 and
RS21 from dog 4) were closely related to E. platys (99.7 and
100.0%, respectively) and that another four ticks (three from
dog 3 and another from dog 8) were related to Wolbachia (93.0
and 99.7%, respectively). To confirm the result of screening
PCR, E. platys-specific PCR was performed for those three
ticks. The 678- or 679-bp nucleotide sequences excluding the
primer region obtained from the PCR amplification were all
identified as part of the 16S rRNA gene of E. platys with high
homology, 100.0% identical for RS3 and RS5 and 99.9% iden-
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tical (1 nucleotide absent) for RS21, to the sequence of E.
platys found in China that is registered in GenBank
(AF156784) (Table 2).

E. platys parasitizes circulating platelets of dogs and was first
reported in 1978 (4). The agent causes canine infectious cyclic
thrombocytopenia, an infection which is usually mild or asymp-
tomatic but which may prove fatal when infected dogs hemor-
rhage after accidents or during surgery (10). E. platys belongs
to the group 4 ehrlichiae, closely related to the human granu-
locytic ehrlichia and Anaplasma, which cause tick-borne trans-
mitted ehrlichioses. Although the vector was previously un-
known in Japan, the finding of E. platys on Okinawa Island is
not surprising. In fact, one may suggest that E. platys was
introduced with dogs transferred from the United States or by
the frequent exchange with Taiwan, where the disease has
already been reported (2, 9, 10). Although there have been no
clinical cases of E. platys infection reported yet in Japan, vet-
erinary clinicians need to be aware of canine infectious cyclic
thrombocytopenia. This is the first detection of E. platys in R.
sanguineus ticks. Unfortunately, all the ticks we examined were

semiengorged and the host dogs were not examined for Ehrli-
chia agents. As Simpson et al. (14) reported that R. sanguineus
might not transmit E. platys infection, it would be premature to
assume that the tick is a vector of E. platys. However, the fact
that only some of the semiengorged ticks collected on the same
dog contained E. platys DNA suggests that the R. sanguineus
may be a vector of E. platys. Consequently, examination of
unengorged ticks and carrier dogs should be performed to
clarify this. Although R. sanguineus is the dominant tick species
found on dogs, and canine antibodies against E. canis have
been reported in the Okinawa Prefecture (5, 8), no DNA of E.
canis was detected in the present study and the reason is
unknown. More epidemiological study is needed for a better
understanding of the phenomenon. PCR detection of possible
canine Ehrlichia spp. such as E. platys and E. canis from dogs
in the area is worth trying.

In addition, the two-step procedure used in this study was
demonstrated to be useful in detecting DNA from ticks. The
first PCR is able to detect a 345-bp 16S rRNA gene of any
Ehrlichia. After sequencing analysis of this PCR product, the
second species-specific PCR is able to establish the identifica-
tion of the causative Ehrlichia.

Nucleotide sequence accession numbers. The sequences de-
rived from the positive ticks have been deposited in GenBank
under accession numbers AF288135 (RS3) and AF288136
(RS21).
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Dog

No. of ticks

Sequence results
Examined Positive in

screening PCR

1 5 2 E. platys
2 4 0
3 7 3
4 5 1 E. platys
5 3 0
6 3 0
7 2 0
8 2 1
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gene detected from R. sanguineus with those of E. platys and similar

species registered in GenBank

Ehrlichia organism (strain)
GenBank
accession

no.

Nucleotide difference at
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242 454 739

E. platys (Guangzhou) AF156784 A C G
RS3 (Okinawa) AF288135 A C G
RS21 (Okinawa) AF288136 A — G
Ehrlichia sp. (Omatjenne) U54806 A — G
E. platys M82801 — — T

a The numbering is that of the sequence of E. platys (AF156784). —, no
nucleotide corresponds to the E. platys (AF156784) nucleotide.
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