of limited number of ticks was collected and examined. To clarify a role of 1. ovatus in the area,
further examination will be required.

It has been reported that SFG reckettsiosis occurs mainly in the Misen mountains situated in
the westernmost Shimane Peninsula in Shimane Prefecture [4,9,10,12]. Actually, in Shimane
Prefecture, the incidences of JSF cases in Areas A, B, C, and D were 67.4/100,000/year,
4.5/100,000/year, 0.1/100,000/year, and 0/100,000/year, respectively. R. japonica was more
prevalent among H. longicornis ticks in Area A than in those in the eastern part of the Misen
mountains. H. longicornis is well known as a human-biting tick, and is expected to be a
competent vector of R. japonica in Japan [7]. These results strongly indicate that the high
incidence of JSF cases in the Misen mountains can be explained by the high prevalence of R.
japonica among H. longicornis.

Before this study, three tick species (H. longicornis, Haemaphysalis kitaokai, and
Haemaphysalis megaspinosa) with an affinity for Japanese deer (Cervus nippon), were
dominant in Area A [13]. The accumulation of deer in Areas A and B was expected, while their
population density was reported to be low in Areas C and D [5]. Also, deer inhabiting the Misen
mountains are known to have a significant antibody against SFG rickettsiae [2]. These findings

may suggest that the high prevalence of R. japonica among H. longicornis ticks is correlated
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with both the distributional pattern and the population density of the deer. It has been reported
that reducing the deer population has decreased the incidence of tick-borne disease by reducing
ixodid ticks in the USA ’[11]. We considered reductive population control of deer might
similarly decrease the JSF incidence in Shimane Prefecture by reducing the numbers of H.

longicornis from the point of these assessments for public health.
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Human Rickettsia
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Infection, Japan
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A case of Rickettsia heilongjiangensis infection in Ja-
pan was identified in a 35-year-old man who had rash, fe-
ver, and eschars. Serum contained R. heilongjiangensis an-
tibodies, and eschars contained R. heilongjiangensis DNA.
R. heilongjiangensis was also isolated from ticks in the sus-
pected geographic area of infection.

potted fever group (SFG) rickettsiosis is the most prev-

alent arthropod-borne infectious disease in Japan (7).
Before publication of a 1984 report about Japanese spot-
ted fever (JSF) caused by Rickettsia japonica, scrub ty-
phus caused by Orientia tsutsugamushi had been known
as the sole rickettsiosis in Japan (7). Although many SFG
Rickettsia species (R. japonica, R. helvetica, R. tamurae,
R. asiatica, and other related Rickettsia spp.) were known,
only R. japonica had been isolated or detected by PCR
from Japanese SFG rickettsiosis patients (/-3). R. japonica
was found in Dermacentor taiwanensis, Haemaphysalis
cornigera, H. flava, H. formonensis, H. hystricis, H. lon-
gicornis, and Ixodes ovatus ticks, and R. helvetica in H.
Japonica, 1. columnae, I. monospinosus, 1. ovatus, I. pav-
lovskyi, 1. persulcatus, and I turdus ticks (3,4). Cases of
SFG rickettsiosis caused by R. heilongjiangensis, showing
mild rash associated with fever and an eschar, have been
reported in the Russian Far East and the People’s Republic
of China (5-8). In Russia and China, R. heilongjiangensis
was isolated from H. concinna and D. sylvarum ticks (6,7).
Highly related Rickettsia spp. were detected from H. Jon-
gicornis ticks by PCR in South Korea (9). In this study,
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we confirmed a human case of R. heilongjiangensis infec-
tion in Japan. We also isolated R. heilongjiangensis from
H. concinna ticks, a probable transmission vector, in the
suspected geographic area of infection.

The Study

A 35-year-old man had chills and malaise on July 29,
2008 (day 0). On day 3, the patient became febrile (39.3°C).
On day S, a physician recognized the rash and prescribed
oral minocycline (200 mg/d). On day 6, the patient was hos-
pitalized because of constant fever and a whole body rash
of unknown cause. At that time, laboratory data showed
leukocyte count 7.2 x 10° cells/L, thrombocyte count 275
% 10° cells/L, aspartate aminotransferase 129 U/L, alanine
aminotransferase 98 IU/L, and C-reactive protein 3.5 mg/
dL. Biopsies were performed on eschars 1 and 2 (5-8 mm .
diameter) with erythema (=20 mm diameter), above the left
scapula and on the right lower back. During hospitaliza-
tion, the patient received minocycline, 200 mg/day, intra-
venously. DNA was extracted from skin biopsy specimens
by using a commercial kit according to the manufacturer’s
instructions (Gentra Puregene; QIAGEN, Valencia, CA,
USA). PCR was performed by using primers of 3 rick-
ettsial genes: outer membrane protein A (ompA; primers
Rr190.70p and Rr190.602n) (/0), citrate synthase (g/t4;
primers Cs2d and CsEndr) (6), genus Rickettsia—specific
outer membrane (17-kDa antigen gene; primers R1 and R2)
(11), and primers for O. tsutsugamushi, as reported previ-
ously (12).

Although many cases of R. heilongjiangensis infec-
tion show a single eschar as a result of a tick bite, ompA,
gltA, and 17-kDa antigen genes were detected by PCR (but
not with O. tsutsugamushi—specific primers) in both eschar
specimens. Amplicons were sequenced and analyzed phy-
logenetically (Figure 1). The 491-bp fragment of ompA
from eschar 1 (GenBank accession no. AB473995) demon-
strated 99.8% and 97.1% nucleotide homology with R. Aei-
longjiangensis strain HLJ-054 and R. japonica strain YM,
respectively. The 1,250-bp fragment of g/t4 of eschar 1 (ac-
cession no. AB473991) demonstrated 99.9%, 99.8%, and
96.8% nucleotide homology with the R. heilongjiangensis
strain HLJ-054, R. japonica strain YM, and R. helvetica
strain C9P9, respectively. The 392-bp fragment of the 17-
kDa antigen gene of eschar 1 (accession no. AB473987)
demonstrated 100.0% and 99.2% nucleotide homology
with R. heilongjiangensis strain HLJ-054 and R. japonica
strain YM, respectively. Blood specimens were negative
for rickettsial antigens by PCR, possibly because they were
collected after minocycline treatment. Three serial blood
samples were tested serologically by immunoperoxidase
assays against rickettsial antigens: R. japonica strain YH;

"These authors contributed equally to this article.
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Figure 1. Phylogenetic analysis of citrate
synthase (gltA) sequences of Rickettsia spp.
Sequences were aligned by using MEGA4
software (www.megasoftware.net). Neighbor-
joining phylogenetic tree construction and
bootstrap analyses were performed according
to the Kimura 2-parameter distances method.
Pairwisealignmentsandmultiplealignmentswere
performed with an open gap penalty of 15 and a
gap extension penalty of 6.66. The percentage
of replicate trees in which the associated taxa
were clustered together in the bootstrap test
(1,000 replicates) was calculated. Phylogenetic
branches were supported by bootstrap values of
>80%. All positions containing alignment gaps
and missing data were eliminated in pairwise
sequence comparisons (pairwise deletion).

R. akani (USST17)

R mcooses)  Scale bar indicates the percentage of sequence

R

——————— R. ballif (NC_007940)

foer13) divergence. Arrow indicates eschar specimens.

O. tsutsugamushi Karp, Kato, Gilliam, Kawasaki, Kuroki,
and Shimokoshi strains; and R. heilongjiangensis strain
CHS8-1 (13). The R. heilongjiangensis strain CH8-1 used in
our analysis was isolated from H. concinna ticks collected
in Inner Mongolia, China, as an unknown SFG Rickettsia
species (3). Strain CH8-1 was identified as R. heilongjian-
gensis by DNA analysis in this study (omp4, accession no.
AB473813; gitd, AB473812; and 17-kDa antigen genes,
AB473811). R. japonica and R. heilongjiangensis antibody
titers were substantially elevated from day 6 to day 16.
Titers against R. heilongjiangensis were 2—4 times higher
than titers against R. japonica on day 16 (Table).

An interview with the patient after the laboratory diag-
nosis of R. heilongjiangensis infection revealed more infor-
mation about the context of the infection. He resided in an
urban area of Sendai, Miyagi Prefecture, Japan (Figure 2).
For 2 weeks before onset of symptoms, his outdoor activity
was limited to daily walking with a companion dog along a
river near his residence. The suspected area where he may
have become infected through a tick bite was investigated
in September 2008. We captured and examined 72 Hae-
maphysalis spp. ticks (52 H. longicornis, 15 H. concinna,
4 H. flava, and | H. megaspinosa) and 7 rodents (4 Rattus
norvegicus and 3 Microtus montebelli) for investigation of
SFG Rickettsia spp. Tick and rodent spleens were homog-
enized and subjected to isolation studies with L929 cells
in shell vial (3), and detection of Rickettsia DNA by PCR
was performed in parallel as previously described. Of the
72 tick samples, 3 H. concinna nymphs yielded Rickettsia
isolates and a DNA fragment of Rickettsia, which was de-
tected by PCR. Sequences of 3 isolates and amplicons were
identical to those from the patient’s specimens (Figure 1,
tick-derived isolates assigned Sendai-16, 29, 32; Sendai-
16: ompA, gltA, and 17-kDa antigen gene accession nos.
AB473996, AB473992, and AB473988, respectively; Sen-

Emerging Infectious Diseases » www.cdc.gov/eid « Vol. 16, No. 8, August 2010

dai-29: ompA, gitA, and 17-kDa antigen gene accession nos.
AB473997, AB473993, and AB473989, respectively; and
Sendai-32: ompA, gltA, and 17-kDa antigen gene accession
nos. AB473998, AB473994, and AB473990, respectively).
PCR-detectable rickettsial agents were not isolated from
the rodents; however, 3 of the 4 R. norvegicus specimens
had high antibody titers to R. heilongjiangensis.

To date, most cases of SFG rickettsiosis have been
reported as JSF in the western regions of Honshu Island,
Japan (1,2). R. japonica was isolated from ixodids in the
area where JSF is endemic, and R. helvetica from the en-
tire country of Japan (3). Moreover, only R. japonica has
been isolated from patients with SFG rickettsiosis (/,2). A
case-patient with JSF demonstrated serologic evidence of
SFG rickettsiosis caused by agents other than R. japonica;
however, those agents have not been defined (R. helvetica
in Fukui) (/). In 2007, another case of JSF was detected
serologically by using only R. japonica antigen in Aomori
Prefecture, the northernmost prefecture of Honshu Island
(15). However, R. japonica has not been detected in this
area (3). These results suggest that some cases of SFG rick-
ettsiosis in Japan may have been caused by SFG Rickettsia
species other than R. japonica.

The case reported in this article occurred in an urban
area of Sendai in the northern section of Honshu Island
(Figure 2). Scrub typhus caused by O. tsutsugamushi oc-

Table. Antibody titers to spotted fever group rickettsiae in
patient's serum samples, Sendai, Japan, 2008*

Days after Antibody titers (IgG/IgM)

symptom Rickettsia R. Orientia
onset Jjaponica heilongiangensis  tsutsugamushi
6 <10/<10 <10/<10 <10/<10
16 40/160 160/320 <10/<10

23 320/640 320/640 <10/<10

*Ig, immunoglobulin.
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Figure 2. Distribution of reported Japanese spotted fever cases in
Japan (=2008). Prefectures in which Japanese spotted fever cases
were reported up to 2008 are shown in black; Fukui, Aomori, and
Miyagi prefectures are shown in gray. The map was drawn by using
data on reported infectious diseases in Japan (http://idsc.nih.go.jp/
idwr/pdf-j.html).

curs in this area with 2 seasonal peaks: from early spring
to early summer, and from early fall to early winter (/).
Serologic and microbiologic data ruled out scrub typhus in
the present case. R. heilongjiangensis infection has been
reported in the summer in the disease-endemic area of the
Eurasian continent. Notably, the present case occurred in
midsummer.

Conclusions

R. japonica has been the only known causative agent
of SFG rickettsiosis in Japan, possibly because of limited
availability of laboratory test systems. Further studies are
needed to define the prevalence of SFG rickettsiosis caused
by Rickettsia species other than R. japonica.
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ABSTRACT

Five Cases of Human Infestation by Amblyomma testudinarium (Acari: Ixodidae) in Japan. Takeo YAMAUCHI
(Toyama Institute of Health, Imizu 939—-0363, Japan), Ai Takano (Department of Bacteriology, National
Institute of Infectious Diseases, Tokyo 162-8640, Japan), Akiko SAKATA (Department of Virology 1,
National Institute of Infectious Diseases, Tokyo 162—8640, Japan), Shunichi BABA (BABA-HIFUKA
Clinic of Dermatology, Tokyo 171-0051, Japan), Ytuichi OxusHimMa (Kurashiki Museum of Natural
History, Kurashiki 710—-0046, Japan), Hiroki KawaBaTA (Department of Bacteriology, National Institute
of Infectious Diseases, Tokyo 162-8640, Japan), Shuji ANpo (Department of Virology I, National Institute
of Infectious Diseases, Tokyo 162—-8640, Japan)

Following five cases of human infestation by Amblyomma testudinarium (Acari: Ixodidae) are reported in
Japan. Case 1: On June, 2003, one nymph infested on the skin surface of the right brachium of a 55-years-
old male in Hyogo Prefecture. Case 2: On June, 2009, one nymph infested on the skin surface of the lumbar
of a 39-years-old male in Okayama Prefecture. Case 3: On May, 2008, one adult female infested on the skin
surface of the thigh of a l-year-old female in Yamaguchi Prefecture. Case 4: On March, 2009, one nymph
infested on the skin surface of the thigh of a 30-years-old female in Fukuoka Prefecture. Case 5: On May,
2007, one nymph infested on the skin surface of the scrotum of a 31-years-old male in Miyazaki Prefecture.
The case of human infestation by A. testudinarium is firstly reported in Okayama Prefecture. A retrospective
examination found that the DNA of Borrelia, Ehrlichia, Anaplasma, and Rickettsia were not detected from
the ticks.

Key words: hard tick, human infestation, infestation site, Honshu, Kyushu, molecular identification
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1

il

2 HHTx 5 574 = Amblyomma testudinarium '\, RFET ¥ 7IZAL 4L, EATIE
RESR G ARGIZ 09 A RTUD~ 4 =Tdh 5 (Yamaguti et al., 1971). K~v & =flHORHIZ
A ) ¥ ¥ Sus scrofa’s £ DKREIMILINCFAE L, SFEBITP - DEEILE BE ledlEx
Elizabhsa (LO - 4Lk, 1980). :

ARG TFT I LI L B ANBRPEOBE XL <, DHAENTHT SHPEFIEIL, Fb5h
TWBHEFETIE, Y~ b~ & =Ixodes ovatus, ¥ 1.)V"Y =¥ & = [xodes persulcatus I T
B3I THB (WHFHH,2007). 2AHTFITI IV L RBHKAFE YV r v FT7ThD
Rickettsia tamurae % B2 IZIRE T2 Z EMRH 6N T 5 (Fournier et al.,, 2006). 72, £+
FFE@0 s 3EMBFEEMLEIOhD Y)Y —vHBEERA S TS (BHS,
©1999). ZhLEMOY MISHT AHEMHEAHTH B2, 2HYTF T T v & ZHIEE
AL R E AL A 4 U EBI S ME SN TH D (Il - 535, 1994; BEYF - AR,
1997), &7z, 38— 5 REL 2N F - NEEIZKEEE L RO Y v/ SR A
bh, BERIrLEAVA_FERRH EINIZEVIER LB XN T 5 (Fournier et al.,
2002). Z D=, K& =FEHMA 5 OWRFEBEY % B3 5 WTREMIZEE T L.

BAB2AHTF7 774X B NEFPEDSHIAREERL, ¥ & KNI H T SR E
DRBAEEBL72DT, ZTOMELHET 5.

Bk, v4 = ANEFFREO BENEHMRIZFAEKEH SN 558, v 4 =HEOBEE EICX
n, ZOEEZNTERESRELBAEEHS. 25 LRRICHA, BrFicks~v sy =f
[FE D FH %R 5 728, RWFE CIIEREIC X 2 HEEE & DNAREES)IC X 2 FE[EE O
Wi & FERML 7.

MR ET®E

BrEaEnlzv a4 k%2 T70% T & 7 =ik UTIRIEL 72, £ D%, FEIRFEMSE T °F
REICHONWT A= DERIEEZTE S &2, w4 =3 b3 Y F Y 7 16SIRNA BIE T (mt-
rrs) KRR & U - IR IEHEERER & L COPCR, ¥ L U4IEDNA O REF| - 7S < Bz T
AU%) (Ushijima et al., 2003) % EfE L 7=.

v & = DEE TR B K OWREADNAR L, Kawabata et al. (2006) D EEIZHE - THE
fii L 72. DNeasy Blood & Tissue kit (Qiagen) & FI\ )T~ # = NEW 4 5 2 DNA % #lii L,
FEBLL 72%%, mt-rrs OPCRIEIZ L D DNABENE L, HikIC & 0 BEIEDNA % 8%, dfHEy —
7 XY ZAEIZ K DIEEES) ERE L2, mt-rrs PCR VG & & - 2R IEI2ONTL, 51 &8k
% READNA RN %R A 72, Borrelia BAMF OB H I I3HEEDUFEIE T (faB) (Sato et al.,
1997) #fERy& L72PCR %#1T7% - 7=. R. tamurae % &L FIHBEEE ) o » F 7 ME OB A 21
17kDa #5815 F (K1l 6, 1996; Noda et al., 1997) %#1E# & L72PCRAITE > 72, F72,
Anaplasma B E ¥ & O Ehrlichia B E O H 1213, 44kDaPiJFBI{E F (p44) (Kim et al.,
2002) B X UK 32 B -1 85T (omp-1) (Inayoshi et al., 2004) % fZ#) & L 7=PCR %
TNEITE ST,
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ZhYTF T T4 =2k D AEFE 17

iEB

LITZ & EfgERR U 7-5ER] (Table 1) OFFMiZA~<S. Ak, WL Tz~ 4 =% 1ER]
DX MEETH 7. ZThESERIE S, BEBERKEEZZZL TE6 T, RINZIHR
mE fThbhikhr o

iE o1
BEGRERZERTEEDOSSEOFM. A LB~ otk H{A&FREUE 2003 -6 A 28
H. EBEEISRERL D - 2720~ 4 = ORIIRIZXfH &, BEESPAREEO - DRST
TR L 7228, OFR2AS ENTERIBIZHE - 2. REOHIEFGAT TR, RRBIFA 2~
3 HEVEEMED RREAE N2, Z D%, FIKBATIZIAREE THELREL %, BLZ¥E
FREEE B, IFEORBRIZEVEY S Thi., BEICIIRERERD » AR IRER
DS 720, TOMIZFEETNEEREZE X LL -7 BEENR/RBI-EOX, ikt a7
YIFF v L4 HHREREL .

BEIE20034F-6 H22 HIZEREIBSHILOBEEPIZAME T 2 HMEME TODSIZSML 7=
-8, ZOBRZe X =DRIEEZ T -EDEHEEINS.

i B2

BE LM ILEABHEED 39D B B ORI, HEEREIZ2009F6 H19H, &
#13, HERRAICEETY A =0lIKIZ& % (Fig. 1), v ¥ =HHE#HPEE £y L TD
FATH &R HREENRFRBICEDE, k& 44y ITF 7 7w 4= FHRERFEL /.
2009411 A20 HHRAE, v & =icfillig e h-phdBEaFHO/NEa LI ke Ay, ERERE
HINESTNS,

BEE, vH=ORIR%E321) 72 L H#E Sh AL RLEFEERE AT Tk s
7. LA L, BHEIERLEWEICEHHETI2FZBTHD, £ JICEMILESH S fEHR
BT s EOBERBER B EHSGIAENS 20, 20 LS KERIIAE L THEMAENE A
FN-vF ISR XN 7- RN H B L EZ 6N 5.

iE B3

BEILBRIABHEED IRORRE. ARBERAOE, HAPKEIZ 200845 A 11
H. BRERRHOYY, BETRBIZASE BEOLRSvF=IIKIE, FFTva=
ERRE L. REB AL EMITREL o2 FIBERAICAR A LB L ah o7 B

Table 1. Present tick bite cases by Amblyomma testudinarium.

Patient

Case No. Prefecture Examined date Tick stage
Age Sex Leison site
1 Hyogo Jun. 2003 Nymph 55 4 Brachium
2 Okayama Jun. 2009 Nymph 39 J Lumbar
3 Yamaguchi May 2008 $ 1 9 Thigh
4 Fukuoka Mar. 2009 Nymph 30 ¥ Thigh
5 Miyazaki May 2007 Nymph 31 & Scrotum
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Fig. 1. Clinical photograph of the nymphal Amblyomma testudinarium tick found
on the lumber of the patient (Case No. 2).

HHRBICEO X, RikE 2 A TF T I v AR BEREL 7.
BER, REEREB O SE T EANECICIT - 7208, SR ESETHICK 272
W, ZORIZvF DR AEZIT 78D EHEINS.

iE il 4 : ,
BFIIEREA KT ETEDO30EDO L. AARREAMEIAN ORI, BAEREIE 200943 A
21 H. B#E, HERIRE DK, BEORBOHRTY #F=OfEIZR I\ 22T, BE
&, AN =T HANEY X =L ZORMOEEEFENSmmIZED, 1075 HKE L =2RISH
ANERERD, 942 FBFTHRELIIELEDTE A7z, RIZ, FV—-TFA4 0
ERBRIZNY F2Y =4 (Fuxs ) —4) 24 =fFRIZED, 105MKEL 2%
) —LERERD, YA ABFTRELIS>ELENTE L1220, —Bv 5=k
EHEOLM. LAL, 300%, FFTvE=45|lok-7e ZAMRNERICKRETSZ
ENTE, FIERALIZALBE 2 EIdH R L ah 72, PRI E DX, Rkt 204
TF 57w HHHREREL .

BE, BREERREOFHIHRIZS 2 v RS ERTAEMURDSE & (ARKHTILA
HE#) CTRIED 2Tk o770, ZOBRIZv ¥ =0flRa2 3 7-L#EEIN5.

i oS
BEFELRELNHEEOIIROBME. BREAOFIE. HERENL2007E5 H28H, &
13, HERNADOE, BEORBOH T X _DRIRIZR O %, EF Ty _cBRELE.
BRI AL 2 SR L b 72, HREENREICEDS %, k& a9 a5 574
—HHBEFEEL .
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S HY TR T v &I & B AEHE , 19

BHEIE, 200745 A26 HOF-AipIcE G E R RIEI K 7REROLETET DEIc &
B AL EREL-, BEIZOERETCI-—a NI BELTED, BHETOY
SHREORBIFILFFIZA-TOWEWEY, v ¥ RERIZI A DR E I -EL 5N 5.

BEFICLBDTI_ORTERR

fillg > & =» 54l L 72 DNA % Fl Cmt-res PCR 2 EHE L 28R, TN TORAEMET
PCRIBME & & - 72, ZH 5 DPCREEMEDNA 4035 E DIEEA YT 100% —3 L 7= F 7=,
Iho DB, BEENICAAYITHT 542 ERE X N5 R EMEEDmt-
rrs DIEFES] (DNA accession number AB538277) & 99.75% DHHEM AR L 72, Z DR,
AL IR AV TFT VL THH I LIE, BREENREICMA, DNARIGNZ L 5T
LHERTE /=

RIEFREOER

HREEDNARE D7D DPCR & TN Fh Db~ & =122 TEHE L 724, Borrelia
flaB-PCR, Rickettsia 17kDa #7815 T-PCR, Anaplasma p44-PCR, ¥ X U Ehrlichia omp-
I-PCROTNE PCREEHETH - 7=,

ZE

AHFTXRF 5V A BB TEHRKIZZFETH 508, AEIZEAHEREDESEILN
HABANIZEWTEENH S (U0, 1994; 18 5, 2007). SRIOEFSBRBEL-EFLL
h55805%, BEER, EME, bIXUEBRTRLAYITFT 74 2ic X BEMPHE
BT (¥ 5,2007). LAL, WAORTRERE2ASTXT 74 =iz &k BERIT
BRI T2 160 (RiF - 3, 1992) BRHISNBZDATH - &5, EFM3ELO
BlIzBWTHBLWERNTH S L5, MILETIE, vFo ABRHESEHBE I TE
7> (Hatsushika et al., 1998) #3, ZHETHA A Y ITF I 574 2 XBEHFIZEE I TW
Lot (55, 2007). 2072, fEF2E, BLE T CEEFEN2 A5 TE5 5
v 4= ARRIEE & 5.

v A RO K- T, FIEREFELALNBBENH S (11O, 1989). & 74
I% 5 7w & =120%, B, BBEE, AL & TR E 0SB EBINL TR 2 @EmsAa o h,
EEGAOHIRFIZDEABENEDATH -7 (LD, 1989; W 5, 2007). SEIHE L
7IEF 1 i3 R A ORIRFITH B Z &6, KETIEIBLVHIREMN ChHS L 0A 3.

X752 A BOYHAFEIEVWOTHEAEOZ e, 6, BEADEEHNEHHTHEN
(1IHT, 1989). ZD728%, KBOMIZH Z h-BE, TORERIES THY. w4 b E
HilpELEIETHE, ERIOLSIICOTHO—EMBENIZEIBELH 2 7-DFEEH
PETHS. BENZOTHFO—HAREZEIZLDERE2BRTEBE8557-0, Th
AERECBRETAZENLE LV, EF1OBBRERBRELZIZ LA, -7700, 20
FEORETHEEINS. EH4TR, v¥=22RETIE 71 v (K, 2007) ©
RHEBEELT, AV —THARENVF ) —Lpv X othBzL ZOREOEEEEN
SmmicBf&hsz Lal, ThZhOBARMA 100 EE» 7270, +5EBRAE
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20 (L L o

b odDEEIENS. 727U, &) —TH A NOEHH L I03HICIXEEEZ
HBOBEZIBETEZI &b, ZOMICEESRBMAO~YZF = OTFFREZIZENTH S »»
DOBEBEZ =D TR EVLLHEINS.

SEFI 1 EAER3-SIF LIS T ¥ =Dl &2 2 EFITH 54, EF2IZHEYEEICHS
ARENZEHARARERCEEL v F 2 Zfilm S h - ERESTRE S h 7B L WERITH 5.
ZOIERNIE, BHHEIzBWT, EEEMAEERHLEORNTH - TE, v 4= D%
ZTOMEREHEILETRTEDTH S,

SRIME L vy =SB TR, Ehirgic &k 25ERE & DNABEES)IC X 5 ERE
DERNB—KL, DNABEASI- L 2@EEDOEHEMEIHERZ S hZ Thizkh, B
ZENCAE RO ¥ —ZRITEEB L 54 TE, DNAAERYIZX 3 v 4 —HEFE %
EHTX 50[gEMEITRE Nz

AMETIE, vFMMEETIREENS SIREMEY KLYy, =-0F%7, 7+7
FX7, VroFT7) ODNABREKETE-HER, WTFhEeRBRRLUTTh -7 La
L, ZOFERZ, 2/ TF57 734 = NREMENEENTIMREEATETHIEOTIR
V. Sk, SERGYEDFE LS SO THIR Y & ~ A NORE #MAEH DNA % 3R
FTHILE, vHHTRIEORARR - GRICERTHLHLELONS.

WE

BAYTET S HX = AGRNED Sl 208 L 7= EOuhRE, EEER, MLE, [LOg,
BRE, BEU0ERETH 7. KBET, 479 TF5 5~ 4= AFHELSRILIE TS
TEFI I, vFoBSBRETAAEMLSD 2REHRIZOVNTCDNARZEEITE > 7205, &
VY7, T=Ux7, 7FTI3X2, ViryFT7DINTHRYEBALITTH - 7=

A

JEFIZET 28R e BHS BV EEWEERTO/MIAITEER S IEHOBRAERICHE
T 5. EMRO—BRIEEFBFEHEEMES HEA VT P EHE . HERG
EMEEZE (H21-FE-—A%-005, -006, -015) OHIKEZIT TiTFAhdbhl,

Xk
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7 b DCTHIEL, NEBRREIEL -
Z A4 LD 1 H)*

BT AN BT K T IR e

wE
9] 67K, Wi, VY DCEEE. KRB HERREESHIE L. Z0%, R ORR -&

B LBERESHEL, RERCYRI2ZZ L, VIZE, £ ERMHAAICE 4 om OS2 S 3P,

PO ST D SEBE L 72 2 mm DA R 2 HZE8, BFIMEANLRAB X U TR RS, JLEAID A
b, WIRZIT-72. Z D%, KIHFHEOIMINCE 8X 7 cm OBRABEAE L, WE TS O Bor
relia Fifk1Z ELISA ¥ Clitk, VarEF v M iRZHVWIEYZAS > 7y LT IgM B, IgG
R=F =4 VORREHET, FALKEBM LT, HES 29429 > 200 mg/HPMR% 1 ART
v, BRIWEOH LS, ZO%, XL CRIIOERZ%Z2 L, EBFF>9 427 > 200mg/H
% 6380, 1pA%S S 3EMNRL, UBEEREED THRWy, HEFO X 512, dkTizvy >
b > DCilikl7e EDFEFM TS 74 LIROFEN D2 72 <, F72dtKD Borrelia burgdorferi &7t
BV EVHbILTED, EEVPLETHS,

Z 4 KR, WANAIBE, B Borrelia Hifk, Borrelia burgdorferi

~

A TRET, fib: HE 64 © 343-346, 2010

Loz SHEbhbiiz, V¥ > DCTHIEL, &
T4 LRI =ORIBIC L > TS END R EEBEBELZTA MRO 1BFIZRER LT, #
vu~—¥%nD—Ff, 74 ALK Borrelia PERHEE  £7 5.
DEFUDRBPIETH 5, 74 AKX 1999 4 4
AT ORYYERETH 4 EiciiE s h, MEER iE Bl
BEU, Z0% 2004 F£F T 6 ERTREHD B F 56K, (7> v DCHERE)
HoTHERNL 64 Bl Y, Jt¥EER B EHRLE M 2:2005%6H
{y ROTHESH, HHEI4BleHESHL TN F F: ALK, W
30, 74 AFIE~ 5= OBEEHIR (LK RN, FIRES SUBHER - ffdd & e,
L e © O FITHIIR) TR L, RERICTHE IR EE 2005 5 5 H T AN A2 _F i i EURIRR K
T55E5LHD, ERERPME L EOFHHETDH EORHB L7, FE 4 HBR LD R OFR - &
TALERRBEICEL LESD 5, e CEEROSHIEL U 7e, FEAE 6 HERICREL, RIE

* A case of Lyme disease that bitten in Washington D.C. and developed after returns home
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1 ERPR&
7 LI O BRRATEE & 1 5 AL

10 HBIc MRt 222 L7z, A BB il 4 cm
OEFE 2D KAIBERE, PIIC I AOEE & F
2mm O % 2 HFED, BATE~NNVRZAB LY
TRIEGL M F R R B B PR O s, NAkE
To7z. FIE 13 HRICKZERE O/MINC R 8 X7
cm OERAIBENE LU CTE /D, 74 LIKEEE
WIRE RTT o 7.

I A ERMENCERE#E D 58X 7 em

#£ 1 ¥ Borelia ¥tk 1gM, 1gG (T TR & >7 0Oy biK)

=] Point 2005 % | 20064 | 2007 £
6 A 5H 5H°
Jiiib= miE mi%E
IgeM IgG | IgM IgG | IgM IgG | IgM IgG
P100 | 4 8 — - — o —
VIsE 3 4 + + + + + =
P41 1 1 + + + + +
BmpA| 3 8 — — — = - =
OspA | 4 4 + + = + -
OspC 8 6 — - - - —
PAl/i| 3 1| —-| ~- —-| - =
PAL/i| 1 1| - -] - —| - =
P18 4 8 — - — - — —

Point : 7 1 ARBFEIMTE & @BF & IME %S85
VI % F o 72 I RS O Hoig s & e, Rk
B2 7o 0 (CBEHELIC £ D WRGE ST A — ) —{f
ThH 5,
DA 22 BRALBE S A & 41, IS IERE 3X
4 cm QWAL E R, R TR K O i 2 % 788
72 (E1).

MBRRERR M, 416 M#E Tk CRP
1.04 mg/dl A IR 2RO oo Tz, M
M¥E RSB, $T Borrelia ¥tk iZ ELISA &% Ty
., VarErriilEzwicy Ay 7
v MET, Borrelia ®¥EEHIR (P41, 41kDa ¥t
), Borrelia B % H & A(BmpA, 39kDa $1t
), T HKERFE C(OspC, 21kDa$iiJfi) % ¥
DEREAMFICNT 2N FERELEZEZ
2, IgMBtE, IgGR—¥F—F4 > Tho72(FK
1, 2.

TREEHEFERIRT R © 72 BRu sl o KTEE o Fhusf
OfFRERZ RS, B B O/INIE a2
12V > oNER, R ORE 2R 7z (X2), $#iR
Pty TIXFHFE T O Borrelia 3EH E iz hr - 1z,

2 B HEITIE, RIS EINT
WS, BHEEFTA LARRITHTHE 7Y > b
v DCEoFEEICEELTB Y, WA LE

&2 i1 Borelia FHIE (VI RS T 0y biE)

2005 £ 6 A A 2006 £ 5 B MiAE 2007 £ 5 A 1A
point Iz point I point ¥
1gM |8 or 11 [543 13 or 16 g3 13 or 16 [ 4es
1gG 5 R=F—=F4>v|lor5 B/ R-—5—71> 1 Rt

Point : 5 K2 B&E, 5 £/236 2 K- —F4 >, TUEEEHEEHET 2.

344 FEE 64%& 45 201044 H

=308 —



