P DOHRE

B . BRAIBsE Do iR

(Dec. 13. 2009)

1 BRI E D ONBROREMIT

H 2 BT () & >ohiRE () RS

WENBH B, DOHUIEON LIk HAKLR 2D
FHRIUCLEL TREWHAENCH 353, 1L LR
PREZOARTHENTZDIINEETSH 3 (A 3).
3 WMz, FEARERE, R, W H I,
WA, ML Wigs, DR, IMEREAAEFRE,
At B L 0L 1Y B BELAE (5% B (DIC), % Bk 2% F 4
(MOF) 7% E D3 LT us 39,

B2 B

ARSI EE < =0, >oHREIzY v H A
SHUCHIBE X NS LIk DT 3. Lidio
T, Y HMADILH A D OB 2 i M
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B3 FALEES (%) &> n i () Ofl L O

CZeEBWDE-—Sth s, FHBRMILTEES
M RESRLA X ¥ —FHIP), F7- Gifﬂqﬁ%ﬁﬂ
BEE NI (IFA) % 11V, R7 MY CHifdfio
4 L b R F 0%, IgM Yifko LB 233
5. ORAE, BEOLZMENIME ZREMRE L
DNA #Z2Wi (PCR ¥E) bH[fE L > TE T 5, %
7o, BORAEMRIC X 2 BEEPIIA LSS PCR b 5%
WM LTIfF s Y,

Weil-Felix SIS IER RGHTLETH D, &
S LTEHEDFIHELTORY,
EIAKLEEEL & D023 HE D57 13 TR3E ¢ &
595, BERIICIE ) 7 v F PIEE U TR B
T 5, FEAHMRSWEY], EZE00l L ootkk, 4
iz ERFANCEZE L, FrRMSZHciids
Wi 2. BEZEPHEZEL EDT A4 N AEBME R

=
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xR 1 BXIHEHOD

Hefi ik HtEH
STHE - WS kB A RO Bl it
PCR #:12 & BIIUAD AT OB iR

Mw%mmwwyurwﬁgawx#/yw i
VRIS X B PR BHH UgM kol
u«/Mmki5MHW%sL<im%m®

{7380 15

W e EOTGSERE R & L OERNSHETH B
ma =
DONRINE L HERIHMBAR ED ) 7y F7
REYRE I, BB I N TO 3 HiEHETH
BR=ZYvFR, 7xbhFR, TI/7)as
R ERFEo s Th D, T, Fxoy
A7y /ﬂ%?‘)/&&@?‘%?*)‘/fﬁ')
VRIIREDPFNE RN UE 1BIREE D, £
Za—% /0 rIIR LT, 20RHYEY 7y F
TAEEEZ IS vy, LAY 7 v F 713 &
ZHEEZAELTED, BRNWICOEHRATHZ Z &2
AEN, OO EIFHTIEI /v > vic
MAT=2—F /025 LA
X IT LW, UL, 2004 FELAEE, HAKIHE
B X 2 HEFISLCHIDHR WS-, Bio
}waéfm?ﬁk’)MTWniF@ﬁl B, TAE & BRI
Vwa% RS A7) RS EREEL
45D, — ﬁfﬁﬁﬁﬂmt 39°CUHL LfEWI T,
%K%b7ﬁ490/¥&*1~%/nyyu;
HHEREEEEZITS ) RSN TW S

W{RERS R L ORISR
1. ®E, ZHCOVT
FAKLBEE S R R I & 5 TR T,
RS, BRI BT 2 E 2 LR L RR,
FERCH R & A S SR E DI, 9D, A1
@&m“%waﬁﬁﬁ&u;b,aﬁﬂﬁﬁﬁﬁ
»WLt% Ti, EREE 12 495B 1 THOMLE I
% il & ﬁ%kﬁb&iﬂi&%&m '
_®%m_%ha,ﬁﬁﬁﬂi,ﬂ%k%ﬁé
@ﬁﬁ&@@%rau;%n%n§1wgﬁui
BH5DDVTNDEMOEIELEINTLS,
Lmta@b%w% 97 1, 23 % PCR

i, HERDOGEURE, FEREVA X 5 —8
H EOMASECOWLTIE, A RIS
WV, LS T, HNC IR AT IE, BEo 2 E
AN, &7) 2\ T BRI %50 U TR v

Y — LRI L TIT-> TWL 2 DOEHRT
H 5
DO L TSRS Lo i &

LT, Weil-Felix RIGDMRBHEIS & LTS SN
T 508, JERRRNBTLETH D EidisdEn
&ﬁﬁ&@*k@m&#&w.;7%<,#&20
EEDOYIFIC X b Yy I L HAMTNE DD &
NIehS, WHER—ZATHELZHE) T TLNG L
A RVDT, Pi3h BAK AR ICHAIC
%ﬁ?%a:%a&a

. AEEICDONT

BA@%Hr SOWEFEEHOLTA FI4 T
i1, Oob>ﬂi¥ﬁ@¥éﬂ§$kf“ﬂtf S/HA 7Y
B O1BINER L ST B FEH oM IGE & R
?5&,%%5#4¢u/mmm%@$@,\/
RATVEE(S YA 7)) DR, DDHIUE
LR LT 5,

Zofl, Uy F7IBELELH B L DI
roaewAeFopE(sus A7 ema—N), 7
7L VATN T EIHA IV )DH D

BIrLE 7T r~a T4 F 2y h—THRBEIGE
Esb L7 o p, Lit3HloadssisiL, Zofh
DT EFI7VA47) Y RUHETHIET T A
Y(FX¥eH A7) )Rt shTwawro
74 FRPEHR(Y 20y y, Yatref )
WERBOEITICEE Y L e d o 7z,

W CHOHE LD D, FHIEESHLIELZH
AAHEEICBEIL T, 1 EREEEN TR T
THA TV CRYIEEZIZLD, AhEshTn
Lhoa—F/)uryRREEQC Toxyoy), 2
7074 FRAUEEE, i WIS H AT
REDOFHIL 2. TREFATORTEICOWT, H
KERSEFROTHEESTHOLA BS54 o THHf
HEE(I /9427y viza—%/uvRbiE
F)MEMENT OB, WAL b EBOE &
ZoTwhy, BFLE7FTRIS—LLTH
hEns,

RROBUS T, RBSEE»E &by, B
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AR EEL, EEMPHCHEZHES VLI E
DFHBBEETH B, LLEaDS, HBEIGD R
WHIER PR L2 LIk 3 b TARHRE
EOMELSHBIETL 2T[RELBETE R,
ERBEORBEIG I L T X — A — DG,
MO TRy AV ICERZ 2T GRS ZELS 72
DAYy b0 WKRELZ(S /7947
100 34l 62.3 F, > 70 ¥4 > 200 M 121.6
M), Lidso T, BHREICHE D ZBBRZ TVEIG
FELTRDSNBICIE, ZbhHTHREELRMIC

HBOVRETH L. HAEMSOERMIEEE
BRiCOWTHRETH S,
HEEY

PLERARI Kk HIC, 84 BHREYPREICEEINT
WHE L DFERBIL, BDEEREECIRIEERE
RECED SN Tk, BIYEEEIET 3E
ENEE S, RYSEE TR 2 80T 25 BRI
HoTIE, WEEEHEEEII DL TEBRICRB

870 | ESOBBH Vol. 232 No. 8 2010. 2. 20

B2 #EOL L BEEL -, £, Tu—1
IC AREIHSEE T BRI H > TIE, SARS 9
PRl v 7 vz FoHEfllcas NG L)L, 5
BY YT QBPEDOEMKSEHEINE EIATH
5. FLOBWHEPAETIE TV A0 b 5 1EH

HBIIEHEE TIRE Y 254, SREEIGICED
THHIMERH B EEZILNS,
3R

1) BEXE - fib : bPEPORIEEY 7 v F 7 B
i, RYWESHEE, 590 1165-1172, 1985,

2) BEXE ) r v F 7RBE REEY, 63:
192-214, 2008

3) Mahara, F : Synopses, Japanese spotted fever :
Report of 31 cases and review of the literature.
Emerg. Infect. Dis., 3 : 105-111, 1997.

4) Mahara, E : Rickettsioses in Japan and the far
east ! Ann. N. Y. Acad. Sci., 1078 : 60-73, 2006.

5) BEXE U r vy F7RBE(Y Y ALV, H
AKLHEEL) . 5 HRF R 2008 £ (LD -
flif). ET7-#BE, 2008, pp.146-147. :

6) HARRYE 2 - HALEF RS (W)  E
FHERAOHA F 74 . B4, 2005 p.223.
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B RMERCRREZE

FRYVE LB B E O, B D
HEEHIZ OV T

EFEYE  Fumihiko Manara
BHRARBRHEAFEZREEIUR, OARSEFSHAANTRIESE

MR YU O P B OB 0 B 1S B EFE IS T3 B v (RAER) 5 ©, AAKIBEE Do
BHFEL ED ) v FTHER QB T4 L, LA RS, B S, SRR e
SR, BWLAEMIERESEESTHE N TOE, L LAdS, BMEEORER T HICLE
L XNBHEEBWO T OB IZRBHEIEIN £ o T3 L DA%\, BIEICE LT b E45
EZINHA F 74 VISR I T 2 RN, ERBOBEIEE 2> Twui,

LSBT AN T ~OBIFIHED, BRIk OB IEE T LI o o 8 Tl R
RIEEMEE TS

KR % TS aﬁ4“%ﬁ@,%mﬁﬁ?ﬁJﬁﬁﬁ%ﬁéhfw%mﬂﬁ iconT,
HPLMX&&ﬁ&%iULﬁ%Tﬁ@%%ﬁ%%ﬂLw%ﬁb%%kkoha T OB
IR %D 5 L IRE LI,

B&RE, SHICONT

BASEE TR EFE T SN T 2EEBOR T, RERICTRIN TR “BWHE OfF
Bt Hs 73, H D VIFRBIEISSH > THHREH FNITObh T LEEEL»RD 6N T
BT EDEL e,
(5]

© T4 L, OAREEU & ORTEL O RBEIE A 20,

(EHIC R E E T %, PCR ¥, [MEHS0GHIAE, [l Sl XL A % o &' — 2k, Western
Blot %72 &)

» DOHHFFIE Weil-Felix GO ADEEDH SN T3

WAEECDONT

BT, SRR PR RASE ORI RO % IR ORIE & LT
SNTVRL, HB0IEFED ST BIEAIT 5 2 53, FEHERY 2 5 —EINHE A0 rf:\&t;o’cw:m
(5]

- BAFIHEI SEIMBURIYED ) &, FERII 3~ FHICE OERETH 5
CGEFEFCHOWMED H D, BB, EURREGESRkO o hTw 3B,
CHEBEEELTRI DD, T oA 7 ) vEE X o EORBEESHEEE I N TV B,
NG A > Tl
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AR OEE T, RBSES,»ES kDb, BAREEEL, TEMDECAZIS 2w
LONDEETHL. L LADSS, REBSEIGOAVERAEMH LA LICE2 b T 705k
R EOMB LSBT SR EZRETE R,

VIR DB IS B L T X — A — DR, TERIO% 7 2 VI8 2 0 Qs 2 B s 72
FDXY v ksl IWRES, LAd-> TEEEICHE S ZHRREZTOEGEL LTRo 6N 3
I, RO THEEICRIICH BODEETH 2. AREMROEMIEEARICS>WLT L AKT
b3,

SHO, FRAEPHABLEL EOHELEZLZ L, HETIETY 20 b 3 BWiEL B
b EBEEECIRET 25, AEECEOTLS INELHB EEITHE,

2009 F 6 H 13 H, FE17TRF = LEEBDA vy —7 24 AT %1 35— SADI BROEKAS
(EHMICBWT, TRYEELERSH, O —r v ay 788k, COT =23 ay 7T
EELETEED S DA T — N NHEEZ BT, FUBRYYED, D O0HME, [NARLRE, 74 2
W, HEE, QAL EICOonT, BEKOBRE» S, Kb, BEEE»S, 2L CHREWERE
Z MG ZH R AEIRRTR EOS g S, BRPHEARM L CoBRG Tl TwB I EiDow
TR TN, RO LTRSS L 7. ;

Z Dikimlt, EROEHIE RRED S B b TEEMOMBEORBELEE LI SN D,

AT, FEBOIX A 80— Mg, BKEEY, 2W, B W TEEE L TR & ik,
FERZHE L OMESICOVLT, ERLTEBFETH S,

(hk, OARBRUEFRTEOAS 2T EERES 2 OARBRE PR ~TUCRNL Tw b 2 2L

£7)
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i
i

EY SO IEL K E

EYUAFA4T 57645 211 [frlmomE] 185

EB

® F

EY =K%+ OBOERITEITTABICHE
25 2%, FEHELZVWL BRI T IR
FEX LT —h, FEAEORA TIidH oL AR
EDONY ¥ — (WABY) OEE2RLLTEED
BEHOBE 2o TWD, FHHRHEHRFEFICHLH
HiZ. TENHDZ LN LABTH-THE
EFEOFTIIHZLEVC LT, SZTRZALE
BOKHE L TRAEDEFHMEHNT 5.

I.IZUBIC

WERBE L ERHEBTHAELNFENC
ST THIENZDIZx L, ¥ = KU REER A
ThoTHHBUTTHRT S Z e3P, LA L,
BHRTIy=]L8InTiR. BREY=_KLrEn

JAY/ S 7 DER VA
=T £ & I (< B/
Nobuhiro TAKADA

THLHLOTEESNE N, ZZTiibhbiay
ICHWABRY B W) R THEZHED W,

I EA=HORE"

ME BT HWEIRY LT WERAEHETZ S
TRTRTZFR WD, EELRKRELRERT 2
MR- TREEEZ K342 (B1), £3/h3n
¥ilay=, KEBORI~TF=LMHAZLT. %
NEZENOBEZHMICHEYZHD 2O RER
HTREATEDZDPEIEV) LXVTRENICHT
72 SORKEIEVIDOPEETH- T, Hlz TN
SLEESERICEL L THRELLY L LA,
FTCEBAMTELZVRIEEHEEZIITLE) DR
L. ZOFHRBBRIBELVEVWIZ LIRS, 2
o, EHL BFML, KELS (HEK) 0
MELALOOWETEIIRD L\

A= 5 w4
#H| M| 1.eavesd= 2. et 4= 3. H L 4, 9= s =R R
e o ¥R o e PR iy e
~.» :.(;; - n .
%, S s led .
A v
o -..‘6:‘-,5 D % ot B ‘ 3 .:.
oy At REFE | $al0s | TChs REFE REFE REFE
Wt P AR ERAER T2 Bl B SRRM
FLAF— SYRLTR - Uy FPE. | UhvFTE.
EER | pevgms i Rl REME  |\UTYFTEEE] Sl man | SALmEN
nEE T Tl xal ¥ % e =5
o e ne e Ne~%e *& *EBEE Bxe

B1 RIPLEBOETHILEY =5

BHKEI =7 70—

Senior Fellow of University of Fukui

HF KRR
®I10-1193 & H WL 3 HERACE SR BT

Faculty of Medical Sciences, University of Fukui
(Matsuoka, Eiheiji, Fukui)
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IEY-BOBEKRBEFEOKS > b

REQERD Y = RE T 2 — i % BRI R 2
ERBIIBH Lo TVROTHEICHEEE, &L
HERILTH o TEIEFEORFIERP BB oML

B DIV EBEANDOEE LR EEUTICH T,

i, B1THLABEEEST 5,
1. bave4d=8

A Tl Dermatophagoides pteronyssinus ¥ ¢ 3
¥ =t Dfaringe 3F ¥ a I L ¥ REET,
BRPOBNEFOEELEYR S TH- T, BB
BB THIT 2 GEFEILFTLEATEE TILH
B EHV), ¥y¥=3iFaEThHs5» 6. HE,
BE. V77—, AW IR EEREALEMIC
BT B, ZTOHERE IR IS DerPl #
DerP2 L FHEN HHUEEHZ /20, BENEE
o LB EICENICREL CRART7 VVF—%
T2, TICHREITECERRREL M2
ZELRART. POBSDEREERLFIETE 2,
B, INLARBKEELZOTEEZ 20T
THDD X,

2. €42

AT Sarcoptes scabiei 12 X i EE (v ¥ o ¥ =)
. 2o TREELZ LBBEROGENET O
B THRATARR Y BENLEDRE A, &
FIIEASNCZ 2852 A& BERAE AR D 5\
R L R B R OB LI o THET 2 7
B, FAEIEENCHEERICEHTEICRESh S
AP EE LTz RERL LT, EEERANVAY
FUHEHAPBRAEREL TV, BEOMEL L
HIRD 72 &5 T EMICHBICRE 2 TE 2
ERBbRVERI v, 2B, EEMIAEICI L
T -GrRE L BRL72A% R ALRIATEE & v,
RRZBALOOHEROKRHEBGEZRTLEHE 2o T
W3 (Bl2-1), 2B, KN (BEBLE) CEET2
Demodex folliculorum =% ¥ ¥ = (BIZEY =) &
EFRBADKEIZR R, DEVWSFUER L WE
ZRINDGELIE. BEEIHRE L,

3. YYHLYE

—#RIZE, ChEy=HrildBbhTivnalty
BV, BRERBHET. SRLRICHLOZ RS
LIHBDIYIHTAVRERENT S (H2-2), ki
EWERPODLPETEARDIBEOEZ VY v FTHET
HEH, TOREHLEbN L DRIBERFEFE
EORAT»LHL T TREBRCESLLDTHY,
BEZBHEZB2ho VR E W2 h oy L=
BHL L, EOREHIHEB L L LIZLIFED
NT &7z, 1960 £ DOHH 10 EMIZ LRI O
Y27 OREIIFREBREELRENLA £
BICIIERHRER L2V OEED L LAV THRE
(BE) LTV Z2208HATH S, LHK
DL E R R~ T B AR DB I B4
§ % Leptotrombidium pallidum 7 N7 H A,
BLURIFRISHOHIRTRELRDIHARY b
BT A 7 IRITASND Lscutellare ¥ 57 H A
YBELIEAMELEZON, FhFNBE L o7-H
DIRIEAK Orientia tsutsugamushi (Ot & W8) % Hikpy
WA S BIERECHERREMERF LTV S,
NeBEY I HTLLLELA RS BO Ot 2 RA
T5, L7cdo Ty DREBEEOINSEHE ZHIE
ELTMBEREOREZ L2t R b v, —H,
BLHONLTHY Y FAVICE BEMIERER
RETHHANBOYUSER TR LS 471
bR, KB, KRERED b
RLICED T TREFIPREL TS, il =K
RITIIEEVEE B S B T Ldeliense 7)) — Y H A
VIEDARETVTEBED Ot HOBEIHERT S
Y, FREULEOZEMIHRIhO0H B, BH
DRBEREE TREREN—F VREICHARTH
TELHT, HEMRERBICBWTLLTL bk
BREOEBEEN—ELLVOIBEKRTH 2, Lz
Ao T, HABOKBEEAR L FRK. ESHHRIZLS
HAEDFTERNLBREFHERL L 7 7 L ¥ 2K
DERFBFINTVD A, FIZELIIN L OO
FEEVTHELNZEE (Ot DIEHEE) » 5 PCR
TOtBEFEZRHETAIL VWS- RELIEAEL2
T 100%ECEREI R S, BESWAIK
WiIZMEL22% 3%,
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4. Y428

BEINETI~FETH S, Rl -ETIE
EolZ{ 2y RB LSV, XFHOH L TR 7>
BHEMABICLVEAES 25, T, BRFAXI
DB (4 T ¥ = Ornithonyssus bacoti) R EDH (A
A A ¥ ¥ = Dermanyssus hirundinis) & 5\ 38
W& (5 I ¥ = Pyemotes tritici) H L@ i-E&
BAEICEMLCREI R E, BIIBLVWRS (F
KT VLVEF—HOBEF) ZELSELDOT (B2-3),
FEFEERYBETOATRL, ThoERZEE
BB ART B X IME v,

5- 7 g:ﬁ& 4)

HHEPEHELBEITILNETH LA, ERHIS
KREICANITRE L, —RICb X <Aoh 2 EH
FEOBRMMEY =K TH S (B2-4), bHEIIE
OBMERCEST LT LBMPEZEMN THITHK
B gy 7iEREERT 2,

9, ABEHREY v F7EE LT, BARAR
BMAS1984 EDWEIIC BT 2 WIMERR LI, Y
BICHUHARIYE L L TOAREDOEICBTHFR TR
BIFERBABENT WD (B2-5), Y YT AIHER
¥ REOZFEIIRHETELNIA REVEE
P RERE B L VEEMNLEZVEEbN S, AR
DHL, WERPLOHRE, FLTCHAHEER (FHHER
&) OB L BERICHT 288 %3
L DN, FIZ Haemaphysalis < ¥ RIS
% Rickettsia japonica [&F:D B R BR TH % B3
(25 HIRO R THER 71213 Riamurae 3Bl
bdHb), EFEGGEEILHGBS I VT L
YD R.helvetica R R.heilongjiangensis O E3Hl %
ZHEN, SV OPORBIr v FTHLE
HWTHHAINDOT, BEU LSS 2 BEREN
R EhD, ERHICIE. 2B TRBREL CH
B 28 (BFERE <7 =34 %0) KHido Y
VHAVHEPER, — 5 TRET LA (4L
BFEDOT Y HBRE) ICIZARAKBEOS TR A
B EAGTLLIELIEERE SN SE, vV HLY
AL FRR ARILEEORBEREZE TNV —F VR
EINT, BMENREBRETOREHEBICASTY

187

T, WO DRTREENERMETITLI LA
AFXG IO, EFHFE TREFHR L 77V ¥
AR DERBEBHIEN TS, FRTLHLODIE
# b PCRREDPBOTHBTHEL, YT A
VIROBELEE, £F0rIMcHLOSLTH
AELTHRELAW (H2-2),

RIS T HBRE Y FREEREL LTIA AR
BT D, LHFRD Inodes < ¥ =& (KEHY
WY ¥ =) BT % Borrelia garinii % B.afzelii
DBELRREACOA—F® 2, FEHBHOWLMHS
HEECEROKREE BB (7L, Bl F T,
AR 5 & BT R ER AR AME O AR SR B R A
o AODBERTERIED 2OREREIN SR
Wo —F., BEPLEET VT I CHATEES
%D B.takadae (¥ ; FfERI|P) X 2R L2
ENDO0H b, REDW T, EEMAHEI RO P
TWIARFERRBEN LD (K 2-6), BHOEHNT
LB L2HBEDT, RVBEOMFENRMAEERAZ ) —
=V 7L LT HRRENELAESLEL 2 5,
B, BN REEM AT ICHE T 208RETH 5,
DVTHH S, [ERETRD Borrelia EAWBEFED
By = HEFELIPVE) PORMENE R,
Fl-rMERESh TV,

oMoy —EBREBL LT, OQ7F 75 X<
EiX, DYEETRELCS AV TX55 < ¥ =554
T56 L FPENRICHAKRZELBERTH S
HEEIPELVWLDREMIIASICROI ST,
BRER A ICHEBHBINEOOH 5, DF LI NN
VTR, ¥ ZBOESTRIERICT T Y 7T
THFETHRBCL B, $lb 5D LRHEHIAE
HREELEDLNRL L OOBEMEEENIRSED L
Vo QB RMEIT. BEEOHV Y LS BRI
Ih, BRPEEREWE L TEETHS, Hibsh
FTHREZEBLTVEA, BESIE, M4 7oic
FREHEAL LTHEDNRE, @F o KEZ, 50k
CAHIHEET2, 3FAMONh, uY T HEE HEE
DIANABRIZE B 5 Lnstiifr~ ¥ —Hid i i
%o ®F ZRREIL, BRRPA -5 7 OKEME
BRETICERINDY, B OFETLYavy s
PREEZFRE LS LW HE ShgH Tz,

PREICHEBLTERLZVOR, EY SivRE
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188

iR OM3E—3

® A

- e (i
4. ¥ 5 ZRIFE DR
THUAT R SELTHA

3. T3S RIE
I ZE BT TRE

5. BRAHMORS
FHR LK ETRIFERDODH

6. 7 1 ARDBEMLDE
D= =W RG ASHE AL
(Gl 21 $4t)

(S BUCE L $4t)

2 RY=BHFEET LHRELHER

ZHLOTHREORBELD W ETH S, Hlz
L Y YHATR Y R RIUFICBW TG S h
BEV)EABLS—HEICKEVIITHD, bbb A
ANFFIZAENE T 2%, IV OERIERE R REE
B, REJL, #okE, B tF: Ktz s
) T-HAEEl T CHEROSTIC I CAEMLT,
ZINOREDRIZPMHLEHINTWS,
IZiE, BAD LR HAALZTEAR L S HPTY
BELFS. THRENEE LT TOFEHELS AR
e, BRI LERLHEICEWE B,
ZOT, BT RERBLORED S D O EM*
MIF2IAVDE)THb, Thbb, BY =ik
DREFSEZ, DHED [FHERGSE] LI ERT
Wi, RELBEROBHEITHR 255, 13

PO _EAGKETH., FRESIIS TR S
BRELLTHPRHROBETH 2 Z ENE W,

X ®

1) EHEML, 7 7 =KX, 216pp, €774, 1990.

2) SADIHIREZH K&, ¥ = L P MgfdE, 296pp, <
BT EE TS, HR, 2007.

3) ESRITHE, E  BRARLEWFREE(V v F7
BFEDBENEBRAER O EHZ AR OMILIC L 5
BHESHS 2 5 2 DML, 2007, 2008, 2009.

4) EFHTHRE, ¥ BERMEFREFE(V v F7
ZHLE L2 = A YR B RRE O R A AR SIS
3 %85, 2010.
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P——

RmIDIIEL

L DV F T HE

= H L+

Sl

$U—

OHYEICZHD )Ty FTEETEES BN ENTIRENEET, BNV YHLIIC
BYVALLE, FHRBRMMEDOY Y ZIZL2AHRAFNETOND, SIEESHROENEDS
SRR BB OEMEY (Orientia tsutsugamushi) #1FEB L, G AL D, SLEH
LULWAIRIESI 2 6815740, BEEIHLHAETIZ 1980 FREEHLIL L IR (RELHL N,
BB AKRPOIZH SN D BARIIBE (Rickettsia japonica) WEERH S, dtHARTIEI—F
DT REXBEBMHRENERLINE, SHRE LBEGHENCHI ZHRLMELELONL Y. L1z
Mo T, RESHZEL SIS ICHEL, BENRRLAD THREAMDERITL LWL,

 RERY

@A/ A - L4 (symbiosis) & (&, BHEEBEOEYMEHIHEBEREY LA SRAMMNICEFT S
B&RAW), VryFT752E0HEMAE, AIAIES ZEoMIBRIZERLTEY, )L HER
RE(E “fAfRAIEE” CMREEND, BEECHEMEMEHN HE > THEBRICAZBIES “GE &9
U, BEBRHTEILOFAHEBREAZITHRINDIFEIT "EEGE, FLEREBEANL TRITHC
HBEIT KPERE cubhd, —RB#ECVIRETH-TH, BEOHE*BRETI L TALD
GIEEAL PO—LTBIERELMbN, BEWCHRILEZBRERTLRVWIEAZLS L, HEE
WO REERRIEAARERE F L EFE(—FHOF) E L ZEFRBRETRTEEUEKRE L TRARIELR
Hg Y,

OFRMEMIEAFEM - JOEMOMBATHOABREATRET, thBEENEIRTIIMETE 2 WHE
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Multilocus sequence typing of Borrelia garinii isolates from humans and comparison with rodent and tick
isolates were performed. Fifty-nine isolates were divided into two phylogenetic groups, and an association was
detected between clinical and rodent isolates, suggesting that, in Japan, human-pathogenic B. garinii comes
from rodents via ticks.

Lyme disease is a multisystemic disorder caused by infection ysis was performed on clinical, tick, and rodent isolates, and
with the tick-borne spirochetes Borrelia burgdorferi sensu lato phylogenetic relationships among these strains were investi-
(s.1.). B. burgdorferi sensu stricto (s.s.), Borrelia garinii, and gated.

Borrelia afzelii, which are the known pathogenic borreliae of Nineteen B. garinii strains were obtained for MLST analysis
humans. B. burgdorferi ss. is geographically distributed from Lyme disease patients with erythema migrans in Japan.
throughout North America and Europe, whereas B. garinii and ~ Human isolates were cultured from erythema migrans lesions
B. afzelii are distributed throughout Europe and Asia. These  as previously described (22). As for tick and rodent isolates, 40

Borrelia species are transmitted by Ixodes ricinus in Europe and strains were examined. The sources of these strains are listed in
Ixodes persulcatus in Asia and Russia. (2, 16, 24). In Europe, Table 1. Eighteen strains were isolated from I. persulcatus ticks,
serological characterization has revealed that B. garinii is com- which were collected from Japan (15 strains) and Russia (3
posed of several OspA serotypes (27). At present, it is under-  strains). Twenty-two strains were isolated from rodents. Of
stood that one B. garinii serotype (B. garinii OspA serotype 4) these, 10 were from Myodes rufocanus subsp. bedfordiae and 8
is maintained by rodents (7), although other serotypes of B.  from Apodemus speciosus (both sets collected in Japan), and 4

garinii are maintained by birds (4, 5, 26). Strains classified into were from A. uralensis (collected in China) (Table 1). The
B. garinii OspA serotype 4 were found to be distinguishable cultivation of borreliae was carried out at 34°C in modified
from other B. garinii strains by multilocus sequence typing Barbour-Stoenner-Kelly (BSK) medium (using minimal essen-
(MLST), which was recently established for Lyme disease bor- tial medium alpha [BioWest, Germany] as a substitute for
reliae (14, 15). In Japan, B. garinii is known to be the main  CMRL-1066) (1). These strains were stored at —80°C until
pathogenic borrelia, and it is transmitted by 1. persulcatus (29). use. Cultivated bacterial cells (late-log phase) were used in
However, the natural reservoir host of human pathogenic B. DNA preparation. The genomic DNA of isolated strains was
garinii remains unclear since L. persulcatus infests both rodents prepared by using a DNA extraction kit (DNeasy blood and
and birds in Japan (28). To resolve this question, MLST anal- ;e kit; Qiagen, Germany) according to the manufacturer’s
‘ instructions. The PCR assay was performed according to Mar-

ming author. Mailing address: Department of Bacteriol- gos et al. (14, 15). After DNA amplification of eight loci (c/pA,
ogy 1, National Institute of Infectious Diseases, Toyama 1-23-1, Shin- ATP-dependent Clp protease subunit A gene; cipX, ATP-de-
11111‘23 ?;@:‘Zﬁfﬁ% {(%l::;@f’n'}g“eoi 81-3-5285-1111. Fax: 81-3-3285-  pendent Clp protease subunit X gene; nifS, aminotransferase
t §Upplemental material for tlhisgarjtii)cle may be found at http:/jem gene; pepX, dipeptidyl amlnopeptldase gene, py‘rG, CTP syn-
.asm.org/. ‘ thase; recG, DNA recombinase gene; rplB, 50S ribosomal pro-
¥ Published ahead of print on 16 March 2011. tein L2 gene; and uwrAd, excinuclease ABC subunit A gene),
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TABLE 1. Borrelia garinii strains used in this study

B. garinii strain (no. of isolates)

Isolation source

Location Reference

Tick isolates (18)
HP1, HP3, HT18, HTS9, N346, HkIP1, HkIP2

Ixodes persulcatus

Hokkaido, Japan 3, 10, this study

NP4, NP8, NP76, NP81, NT24, NT25, NT31 I. persulcatus Nagano, Japan 10, 17
FujiP2 L. persulcatus Shizuoka, Japan 11
1p90 1. persulcatus Khabarovsk, Russia 23
Mp7, Np189 I. persulcatus Moscow, Russia 18
Rodent isolates (22)
Ear isolates (17)
HkCR1, HkCR3, HkCR4, HkCRS, HkCR6, HkCR7, Myodes rufocanus subsp. Hokkaido, Japan 9
HkCR9, HkCR11, HkCR12, bedfordiae
FsAE1, FsAE2 Apodemus speciosus Fukushima, Japan 8
FiEE11 A. speciosus Fukui, Japan 8
sai8E A. speciosus Aomori, Japan This study
ChYAE2 A. uralensis Yakeshi, China 13
CTAIlb, CTAd4a, CTASb A. uralensis Urumgi, China 25
Spleen isolate (1)
ASF A. speciosus Hokkaido, Japan 19
Bladder isolates (4)
HokkaidoCRB35B M. rufocanus subsp. Hokkaido, Japan This study
bedfordiae
HokkaidoAS7B A. speciosus Hokkaido, Japan This study
sai6B, sai7B A. speciosus Aomori, Japan This study
Human skin isolates (19)
Hiratsuka Erythema migrans Niigata, Japan This study

J-14, J-15, J-16, J-17, J-18, J-20T, J-21, J-32, J-33, J-34,
J-35,J-37, 1-38, J-39, J-40, J-41, J-42

HH1 Erythema migrans

Erythema migrans

Hokkaido, Japan Miyamoto et al.,
unpublished data
Sato et al.,

unpublished data

Hokkaido, Japan

PCR products were purified by using ExoSAP-IT (GE Health-

care UK, Ltd., United Kingdom) and were directly sequenced

(ABI Prism 3130x! Genetic Analyzer; Life Technologies Cor-
poration). All sequences were deposited in GenBank (see the
table in the supplemental material). In addition, reference
sequences of each sequence type (ST) were downloaded from
the MLST website (www.mlst.net). After concatenation of the
sequences, Bayesian phylogenetic inference was performed
(15). The phylogenetic tree was created according to Margos et
al. (15), using TreeView software (ver. 1.6.6).

Isolated B. garinii strains were classified into two phyloge-
netic groups (preliminarily designated B. garinii ST group A
and ST group B) by analysis of the concatenated DNA se-
quences of 8 loci (Fig. 1 and Table 2). The results indicated
that B. garinii ST group B contained most of the Japanese
clinical isolates (16/19 [84.2%]), all of the rodent isolates from
Japan (18/18 [100%]) and China (4/4 [100%]), and 5 isolates
from I. persulcatus collected in Japan (4/15 [26.7%]) and Rus-

sia (1/3 [33.3%]). Chi-square analysis indicated a confidence
level of over 99% that B. garinii ST group B is predominant
among Japanese clinical isolates and rodent isolates.

In this study, all B. garinii isolates from rodents were in-
cluded in ST group B. In Europe, a recent report designated
STs 84 and 85 as “Candidatus Borrelia bavariensis,” and the
reservoir host was thought to be rodents (14). Since B. garinii
STs 84 and 85 clustered with B. garinii ST group B, we hypoth-
esized that rodents are the main reservoir host of this phylo-
genetic group. In this study, the STs of 9 clinical isolates (2 of
ST128, 4 of ST131, and strains J-14, J-18, and J-41) were found
among rodent isolates. Thus, it can be inferred that human-
pathogenic B. garinii is maintained by rodents in Japan. B.
garinii ST group B was also found among rodent isolates from
China. In addition, STs 128 and 131 of B. garinii, which were
originally recorded in the MLST database as Chinese isolates,
are pathogenic to humans in Japan. These suggest that B.
garinii ST group B may also represent a health threat of Lyme

FIG. 1. Bayesian phylogenetic inference of concatenated housekeeping gene sequences of B. garinii. The phylogenetic tree was constructed
based on Bayesian phlylogenetic inference. The posterior probability values of the clades are provided. Bars labeled 0.05 depict 5% divergence.
B. garinii human isolates are indicated in red, rodent isolates in green, and isolates from I. persulcatus in blue. The relapsing fever Borrelia spp.
(B. duttonii Ly [NC_011229), B. hermsii DAH[NC_010673), B. recurrentis A1 [NC_011244}, and B. turicatae 91E135 [NC_008710]) were used as
outgroups (data not indicated). The accession numbers of alleles from Borrelia bissettii DN127, Borrelia andersonii 21123, Borrelia sinica CMN3,
and Borrelia spielmanii Psigll 27/6 are listed in the table in the supplemental material.
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TABLE 2. ST groups of Borrelia garinii isolates from Ixodes persulcatus ticks, rodents, and humans

Isolation c B. garinit ST
ountry
source Group A Group B
I. persulcatus Japan HkIP2, HP1, HP3, HT18, HT59, NP4, NPS, HkIP1, N346, NT24, FujiP2
NP76, NP81, NT25, NT31
Russia 1p90, Np189 Mp7
Rodents Japan None HkCR1, HkCR3, HkCR4, HkCRS5, HKCR6, HkCR7,
HkCR9, HkCR11, HkCR12, HokkaidoCRB35B,
HokkaidoAS7B, ASF, FsAE1, FsAE2, FiEEL1,
sai6B, sai7B, saiSE
China None ChYAE?2, CTAlb, CTA4a, CTASH
Humans Japan J-21,J-37,1-38 Hiratsuka, J-14, J-15, J-16, J-17, J-18, J-20T, 1-32,

J-33, 3-34, J-35, J-39, J-40, J-41, J-42, HH1

disease in China. In contrast, B. garinii ST group A was not
isolated from rodents in this study, yet was found to include
almost all of the B. garinii isolates in Europe. Given that sev-
eral reports claim B. garinii is detectable from birds in Asia (10,
20, 21), we suspect that B. garinii ST group A is maintained by
birds, as are most of the B. garinii isolates in Europe.

I persulcatus and I. ricinus ticks are known vectors of patho-
genic B. garinii in Asia and Russia and Europe, respectively. In
this study, B. garinii ST group A, which is most often isolated
in Europe, was infrequent in Japan (Fig. 1). The reason re-
mains unclear, but the inhabitant species of ticks may be as-
sociated with this geographical difference. Furthermore, Kore-
nberg et al. recently found that /. paviovskyi and I persulcatus
ticks differ in their abilities to transmit borrelia (12). This
finding may support the notion that the resident tick species
contributes to the determination of the endemic species B.
garinii.

In this study, it was observed that the B. garinii strains which
infect humans in Japan, are often found in rodents, but not
nearly as often in ticks. In Europe, it was reported that B.
garinii STs 84 and 85 are pathogenic to humans, although they
were infrequent among tick isolations (6). These STs are not
found in Japan, but they are clustered with most of the Japa-
nese clinical isolates. Therefore, we hypothesized from our
data that B. garinii ST group B isolates may be more patho-
genic to humans than isolates of B. garinii ST group A.

In conclusion, B. garinii could be divided into two phyloge-
netic groups by MLST analysis, and one group (B. garinii ST
group B) was predominant among clinical and rodent isolates
in Japan. These results suggest that rodents are the reservoir
host for most human-pathogenic B. garinii isolates in Japan.
We also revealed that Japanese clinical isolates may be distinct
from most European isolates. This may be due to the different
vectors of B. garinii in Asia and Russia versus Europe. Our
findings may contribute to the elucidation of B. garinii-caused
Lyme disease epidemiology.
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