JBATHBRLA A BRI OB - FBURSYENTFEH )
TSRS E

TV T REOZEHEDRFICEE I 55
(5. B CDC ~OMEEOBIL S MET)

WEEE S
WEm A A B
W g R EkE

ESIRICEVZERT  BERRER 1=K
ENTREAUENIZERT  BREERIFERE BEUEE
ERTREAUENIZERT  BREERARE RS

IEES : TIVESE (brucellosis) 17T BE (genus Brucella) DIEFZEFRKET 5
NEMGERGYETH D, HRATIEAACHELEREEOEEZRNT, £ OEL TFREIZH
TR SN, FEEEONTIEADNREG S EHRELBMEE 2> ThD,
AATIE BIE, REICBITDHRET N IERRLEHMLL TR0, FEICERET 28
HEHWMABEIIIESNTND, BBIZBNWTHDERFSOREII/2L<., iz, BFEbRE 33
ERREINTWh ofz. LINLEES, SHEAIDIZIMABED 2 plEsn, =2
T, SEEIL. HRICRIT2EFEIFEONEE LT, BIE CDCIZBIT 2 7Lt TREMR ]
BEDOOIZ, FildRiESE U THATEENICAVW SN TN DMBRENEEREL (TAT) &
BxDIER LIz~ 707 L — NEEROE (MAT) %, EfaTitiiE LTRU < & a OFE
F% U7z Combinatorial PCR 885, BWHINOEREZ{To7z. F£io. AHEEZRNWT, Hif
B2 TIClE SN TV 3 BIOBABEDFEEZIT /2. S HIZ. TO%. AL
K OHIZ 2 HOBEEDEE CDC IZBNWTRHE SNz, B CDC IZHBVT 5TV TR
BLWHHIOBEB L. BEBHNCFS Lz,

FOft, BERISTIIIEERASSNRID D 22 EMNAISNTND I EnD, ZBFHO
FURZERE L. &R CEE/LIEOMEL &2 ik,

A. BIFEEN

T FHE (Brucellosis) (IS TId, MEHHE
FEDSOF N EFAEL TnbEFShN2EE /S NER
HBBYYE TH 0 . AR TIIEGYEIEIC K - T4«
YuE (2B ITlRESINTnd, NIRRT S
HDVIIRIENED TR WBIZ Brucella melitensis. B. suis.
B. abortus. B. canisi’® 57, TDIEHB DIFTA
TEEVBREEL /20T D,

ENOREILINSKE T I IEITH U TESR
THO, EBNORENSFRT DY ATIT780. B

YUEIRIC L0 Tt THEN 4 BB GME IR E S Tz
199944 F 1 H AR DRESFE TS~ Tl A5
ThHod K1) . TOWNERIL. B. melitensisiEGen5
B, B. abortusFEH 200 T, B2 2 FREFELD DS
BUITRTHEATH O, ZNZNORETREGEL
HAENTRIE - 2STn5, —H. B canisld
REHLEEE L. BIEDBERNOD, 3~5%D-1 X%k
PEEFFOEEZONTNDS, TSEIUTAITDIE
Ry ZEbH0, ERNTIE. RINVETESRE
FlNRITHS N TS GE2) .

BB T 1987THFIZERBE DRG] (FHREERY)
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RS SNTURE, BHEOWMEIIho7-, ERO
KETH TN IR <, Ws L TR
AEIFFILE>TND, & IAN BIBCDCICH
WTHL, 7V THEOBW EE LT R, Bx
EHEFIFERTTD Z & &0 TWGRSED, 445
HIZ, 2610 ABE (L7 70U h, <Lb—27) B
WEIN THIZE S, Y L—2 TS0 A
BEDRE SNz, TIT SEEE. BARIZBN
TN L TODIREZEIAIC DWNT, BEAHE,
BPERUR, BRI T o v —fhzis L Th
BCDCIZENE . RIS TR O - - BEREE AWz
FeREe, RO BBCDCADBILEIT 5 77,

B. WA

1. Wk . BEBICBWTHERIN- 3 Z0H8
FBEIO, TOREIHERE LR 2 003H o7&
BEZOLNEH 1 ADMTE. S5 4 Bk,

2. ARBEEEROS (TAT) 12X 27Vt Ik
Ot . FKE TN IR YR ERIET S
72D TAT V3. B. abortus FHEERGER (B3 -
B PEERAHE SIS ZA W, RO T o

O—)NHENFRE L7z, T/bbiiEd > 7V E 5
505 2 (EBEBETIR U BRSO H BIA RN A
37C, 18~24 W ERR. U2 7V OERRETIRER
1:40 L T 50% LU DR Z /R T O ZER M & HlE
L7z A XTI B0 24URIL. B. canis Btk
SOSHAEHR (CEER &RV, 378hbiiE
BT 10 6505 2 EERETRIR L . BEEAUS A H
WA, 50C, 24 REEER, U > 7ok
HEATREE 1:160 LU LT 50% LA EDEHEERTHOD
Ze Btk &l Ui,

3. v 07— MEERIE (MAT) © FET
I THEIZHT DA ZIIET 27280 MAT 13,
B. abortus BEERUSHEEIRE 025% 7 5 %t
R 50:1 DIETRAEL, FiUHE L7z, 96 /XU K
TL—REMO, 2N ET )V RE
KT 55 2 EBPETR IR L . [RIEOEERS A bT

JRZREG - L. 37°C, 18~24 BifikfER. Hitk
FOSZHIE LTz, B X 72 S @bikic DWWl
B. canis BSOS FIERE & FIREICFH W28, 52 7))
VY > BR AR A B REK T 10 500 5 2 (B BETIR L
FEORECHTURZRS - B L. 50C. 24 W
FIRERS, BERRUCZHIE Uz, AR CREEG) i
RENZDDOEBME S e Uiz,

3. Combinatorial PCR 12 % 7))Lt T3 51O/ :
ZOPCR T 4y hOT I v—ITk A8E/S
F—2DEWIED, B MUY S 5T 4 Hfl
EHRT D ENFRETH B,

SEN, BEMIEO RN DN 72725, DNA 2l
HURET 2 ZENTEahoiz, FIT HBAD
Fi2 Uiz, BtEsdtiga > s o—)L DNA %2 N T,
A5 CDC AR E PRI EN G - AL TH5H-o
/7o

4. 7T BERRIGUROM SR 5 2N
TR TN IEBLIOT NI BEEDAE
XDEDHSNT WD T T LR E S L= KR
1% 2 F T B. canis N-Lauroylsarcosine extract 2-1 43
BZHRE LI2D 2 A5 Ty 5 2 ik EFEN
LTz BRI SOb & R g% >IN R LT= DT
ZAUTDNWT SDS EXIKENE, Al - Bl 73
J BRIV ERE LT, TNEILC. [ /N Dl
EFEIZRE L. pColdTE 77 4 —|ZHHLAATK
BE CRES E7z,

VERR U7zl 2 & N 2 RE LTI 2 A Y
2Ty T 4 T EITO. TORREERF L.

C&D. WHiRREEE

1. ABERERE (TAT) 1CX2H 7 Shitk
DO . B abortus ZHIEE U TRWZEE, No.l
~3 ORRIZZTINTN. 1:160 PLEZERL, BiETH
D72 No4 1L 1110 K TRtk & e o 7=, 1K 1) 121
PR B. abortus. MIEFIR 1:40 DFERERL T D,
—J3. B. canis ZHURIZTHN WAL, W ok
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 1:160 RO TH 577, No.1~3 1N TN HHE
NCFLE TN ITEITBRL TS ZEDHERESN
7ro FEJ7. Nod [T TIIRRL TN I &N
Hinolz.

2. <A ra7L— NEERE (MAT) @ S,
FARUSI R 50ul (DR THEMEL 728, IR R&
Moz, FIT, 100ul IZ U TERBEDHITO/Z. B
abortus ZHiRE U TRWZEE. No.l~3 DRkl
FHFEN. 1:160, 1:320, 1:160 Z_L. BHETH-
77o No4 13 1110 R TRt Eieo7z (®2). —77.
B. canis ZHUFIZHWESEEIL, 1:80, 1:40, 1:80.
120 K&, WTNOMAED 1:160 KDL TH
S77e ULEDRERLD, Nol~3 TN HENT
FLET N ITEITERL TND ZEMRER SN,
F/7., Nod TIIREPEIIMER N>z, B
melitensis TEREDBEE. B. canis IZF L TH BE
FTETONINETH) JIEHERT ZEBH D,
TN EMS, A Nol~3 DEEIL. B melitensis B
ek Bbiiz,

3. Combinatorial PCR {2 & % 7 )Lz Fi8 A F OB
FEINDEDOERDESNOT, MER<
Foa DFFEDL, RBTHFEMATET, PCRICKDT
It TR RAEETREEORAE5E T L.

4. TNt T BEBROFUROME SRR S5 2N
7 OMER : HKRBRHEEMEZHANT B canis
N-Lauroylsarcosine extract 2-1 HEIZHIRE LD
AL Ty T4 L TEEER L. 3 BOT)t
S (B. melitensis, B. abortus, B. canis) OFULE TD
BEIRDER BN, OZ02EOTINEIEH, BLO
Tt I BHEEDZX IS SN TSI T LR
MBI 2 HMmE, & SICEALEOFKRME Tl
SIS RL 53720 3F8 10kDa R0/ > RIZiER
L. SDS BXRUkBNE, [FS > /37 ZHi - B L,
7 2 BBOANERE Uz,

FREITIC, Y N7 08B TS ERE L.
pColdTF N7 & — T AA B KGR THR S E,
HiStag &8z LD EUN L., HIRREEE THAER L Z Y

Wri%, SDS-PAGE Tkl FIRLY > NIDI—0 2
AR U7z,

B. canis A X MIEZEMH L. 1ERR U7 2
TN EFIREL T LAY > T Oy T4 2%
Ffa L7z, TAT B X MIEICDAMERS > /327
D5 T8 11.5kDa fHIIZ/N> BOSHE Uiz, 1ERR L
ToBHA Y NI DS, LT T E R R
IS % Z ENIRE Nz

4E, AETHNWSNTNWAHIMREELNER
TR DWT, ZNZENHADN ST, B
RINESEZ/HS L. B8 CDC SMEEORAZTT
Sz, FOREEORBGEL. £TRLVTEC AR
L—3a &, T0%. 55 CDC HEENC
NEERT2HAT EFRICHRBE CTHRINEE
B TINERWTTo/. BAERNEFRRIZEET
HENREETHD ZEMHSMERo Tz, BHE
T3, BYYERICBIT 2 R EEIC L omiiEs U
TTAT RSN TND Z & & REOERRBRERED
TH TAT HMRBEER FTEESNTND I EN5,
TAT 78, BEZMICEELTHWSNTWD, L
U7IZn 5. TAT (MER T 2RSSR OENZ < |
FRBMOFEEZTOT NI ENHSN TS,
—7. BETIET I FEICHT DREEDHE X
NTHHT, SROBRHBIFTHOIZIENG,
100ul =D MAT ZfERAT25L5. B8 CDC T L
TIEL-, BE 0. 10 B) 127207, AMeAk
EZRWT, 4FIEOESE G HIHEEF-—H - <L —
T AOENEDH D) BLUS FIHOEE (REAN
DOEHIESHO) N, HBEZEHINZ, ZOIEMS
b, FREIEOF A SR CDC ORISR
B Th=Z &b olz. Eio, BIETHE
2012462 A7 BED, TV FENF/IZ RS
ElroTz.

BHETHE. BARERULSEE TN IHIIERND
FKEMSIBFLL TNWD EEZ BN, TD/,
SHBEET ) T ERBPREE TR ABLEE TH D
EEbND, 277, HEEERRIC, BBERO-T X
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THT XTIV THEBRIROHND T EMG, b
FADERBEETND Z N5, 2%,
HADRMNZ T2, BBl nTIEREEN TV S
ERBONDAT XTI T HRREE O EBIT>T
WIBEEN B S &b s,

MAT Z & O TERRINIE. B, JERRAISUES
RoNdIENbd, TI T FRURD D
ZFET L7 IR RO Z AT 5,
BUERTIZ, R UMz Y o, Tt
WA U721 X OBMICIIH N TH DR RME S
NTNWD, S8, KBRS 78, D@2
WISHTE S0, Fo, K57 IHBR biE
HATREMERGE T 20BN B D, S 517, 4%
HMARA S > /XD OFEEE 2 #%, ELISA | /=,
KOk #515Td % IC (immunochromatographic
assay) DA ZEREGIL TN\,

F. BEEEERRiER

AU

G. WEERERE

2. FRFER - HEE

(1) RESWY, 2WEERT, AT, BRI,
i —. Brucella melitennsis 12 3 2 IBIEGILED 1
AEG. 56 22 [HI A ABRARMAERHRE, ML, 2011
F1H

( 2) Koichi Imaoka. Brucellosis in Japan. 8th
Japan-Taiwan Symposium on Antibiotics resistance and
Foodborne Disease, Tokyo, Oct. 12-14, 2011

(3) Koichi Imaoka. Bacterial infection from dogs and
cats ~ Brucellosis and Capnocytophaga  canimorsus
infection-. Workshop I: Zoonoses transmitted from pet
animals in daily life. The 2nd International Conference on

Animal Care in KOBE 2012, Kobe, Feb. 18-19, 2012

H. HIFMBEMED R - BRI

AN
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# 1) ERNOFRE 7N I BEERSEM (BPUEERER. 19994.1~2012.1.31)

. ®is HE HE s RE
PHEA T8 mugm  mew  SREn =% sortes ooms OB
. £ R&, BEF. BE. BB
. < o
2005.6 3048 REH Y7 (%8) O NEEA. B Bt BYE meltensis
20062 50% Em#@ IVTh TR nm ma. FRE BH  —  meltensis
’ (RABW) o *
o i ., &0 . _
2006.7 204% (ITT A IS (2A5) RE. BHE [1:3 (abortus)
R R E o _ (abortus)
2008.7 604¢ (RI—A) ~) gOBs RE,. Bh. £HHBER B mAEPCR(+)
. REH - £0 &, BE. U/N\HE - . .
2009.10 1048 (42 KA) 4K (F—X) I BE%. FEX B B melitensis
. EBAR . g2 nm BBk HE. B o
2010.4 404 (RJ—A) ~IL (F—%) (BEGES ) B BY%  melitensis
N FRR _ , . ,
2011.11 4048 (FEA) 1 H W2 RE, WHE. BREWPE (33 — melitensis

#£2) EBNOL XTIt

REF

it

S

s
¢

2002
2005
2006
2007
2008
2010
2011

U G o R Y Y S G
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BI1) SBRERRIOE (TAT) IZRAFET I I HEE R OB

;& &R HER:

1:40 No.l [&1%
No.2 &%
No.3 5%
No.4 [

No.1 No.3 ZEE
No.2 No.4

No.1~3 : f83%, Nod4 : BIEEE, EEE . %

B2) v o007 b—MEERIE MAT) IZE5517 )T 5k OBt

BA #m®: 10 20 40 80 160 320 640 RN i

No.1 1:160 — 514
2 1:320 — 14
3 1:160 — [51%
4

<1:10

BC #%.20 40 80 160 320 640 1280

No.1 1:80
2 1:40
3 1:80
4 <1:20

BA  {E P B. abortus. 1:40 UL 234
BC : B. canis, 1:160 LL_ 5355

—115—



3) B. canis N-Lauroylsarcosine extract 2-1 {2549 2 Sy 7 H-F iE D RGP (western blotting)

m
w
g
g .
o | w S
S1glve| D
0 ] Z < @ 2
& ] Is) 9} 1Y) ]
< 1) E (8] by 2 D
o 3 3 S g | B
£ Tl le|5131aolasg .
TlLi1818]s|&€&fj=]|afg|¢
El3|n | |8 |8 |&|a g |2
sle|lala|e|a|8|2|5]|E
o] o] [} 7] o] £ G @ o ot
sS|Is|s{s|{s{els|®|2]|¢
I fnd g g e o] © I8} Jrs M
Q «Q Q Q Q > W Q Q B
] 1 i 1 1 1 ] 1 1 0
cle|E|E|E8|E|E|E|E |2
kD Mla ]l | ||| ||| |x |M kD
15 du B o e f @

10

K4) S NIRRT T AI ROBEEHABZ Y > INT7 DRERIEORESR

- cspA 3UTR
/’/~
<~ Factor Xa sil
/f///’ - Thrombin site

/5»’ /7.~ HRV 3C Protease site
//j/ ~ Trigger Factor (TF)
< * ~His—Tag
/~TEE
Ve ~— CSpASUTR
= lac operator
~—— CSpA promoter

pCold ® TF DNA
= (5769bp)

Coig1 o,

— Y GeneBank Arcession Mo AB21365¢

4 XM5E: x250
TAT + + + + - - - - - .
15 Gt oa @8 15

g

0" Moomm 10
Bc HYP, 11.5kDa No heat
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BT BRI EIE RS (R > TV T VS - HERYYEISEE)
73 BTS2 i

BEBLCAEREDME D BRI E T 2RI R A

WrgesHE HHE R &g
WHFEt 113 & ARl Ed

D BHRRNTER T 2RFIENMBICER LT, BB & A BO/KABE THRNBHRE 217
o WEBRIATA ATy TEAWZREAEICL > 72, AE0ORE T 13 fE,
FHESBOREM T 18 FEOMARESIN, 026 9 ENILEL TWr. B 5o i
OPTHMIIIGEL TW=DE, AAZTHATHEI VR A THTH o=, WAL
REMO IR DENERMRLTBY, £ENBRET 2R8BOREHTIE, A
TABIFHEETOE RADIIAER I A THNE o7z, BEmREIC BT 2KM
WA TOHRREIZEZ > T, DEFWLRERNIBEE SND Cr annulus & BN DY >
TWIR2 B 2 TN SN2, HHROTBEE Cx. vishnui EKAITET, DT A2 TEE
ERER S IV BRI & OBUE MR IR OB Z £ L T\

DENIT,

WZREL WL ETH 5.
W, ATk THRERIIF S T e,

ANIFEH T

BEBEONE OO &rEn (58
) Mo ARH H0kmiZhiiEdT 2 KERE
T2, HEEMIEWLEICH D5 I8E S,
RS, AHEHBLREERBORIZIE, BimM
LN &S VEBER R SN D, BREAN
BOCB L CHEME KT 2 &, BB (132
M) &ARANE (120 FE¥E) OFEM O 1/4 (46
FEED) NLBL TS, L Lans,
WAHD LI 2 X SIZFE L <L TN &,
FHH ORIV T B TR B 14%,
NI E T BT 20%, 1 THEOELMIZE
HEI< 8% THD. ZDOLIIZHIBERNE
DA I E BN d 55T, =
DFRE G WIEN D TN — T2 Lo Th
I > T b,

B8 & O E O BB EN BRI L o TR
TENHHEAROMIIE, ED L&D liEm
HERBIRN D MBS ML, BIZL->T
BEA S 298 A D AT PRI BRI 1R AT T
LT EEAMELT, LFENZEEE L

BHFFENLIE O B RSEHIZ BT 2 R
BIZEH LT, AREEAEBDENWAHZ T
WUz, 7z, WOEAMER A S LT H AN
ROANWAEBIYTUTRERREY =7y M &
LT, INSHEEEDOID S OB & ERs
M2 I E L TiTo 7z,

B.AJFSE 5 1%

BIBIZHBIT DB 2011 2 BICHB
LB DD BRI 2 R U2 FE %, At
HARH B O¥E O RSkl (BR, Rk
BREX) ZRAOEE Lz, B0 BIR
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k9% 2011 4F 5 H & 9 HICHUEAE 2 £
Uiz, BREFAEIL kg D RI1 71 A &H5
BHETDRIYTI0RERBELT, #ig L7z
2 HEBEZITo /. SN HidEH
EUXL, BiE CDC OFEBREICFER > THE
HREZT o7z, B2 INET 0RO D
7D TIRAE LTz, R ER WA
B3 vishnui 7)V— 7 OB, KEHHE TH
HEREL, ERETREETHE L TEE
BRI B S RO PR 7t &k AR A % I ER
L7z, IS OY g ms & B EEAICE D
WTRRESEZITY, AT A1 IHBE
O Cx. vishnui %W Cx. annulus & 5338
SNTMERIZDNT, B TFoEFRIREZT
2T,

FHEBIZH T 2 BMAE - 85I O

&Y 2 7= 012 A HE Bl oKl T,

201146 A& 8 HICHHREZ R L7z, R
HABEIRSATA AT T 15 BEAN
T, #HlL/z3 HEfTo 7z,

BN S OWEAEORE © BiBOMRETHES
NN THA ZHRRY > TIVE, BB

CDC CTHAERMR I A I ADDEHEHLTND.

ZTNLUSNORBT > TN ERWT, BEEY
U7 REOME & fE L TnD.
CHFFEHE R
BEOHMPBARIC L > TRES N/ O
HETOMBEER 1 ICEEDTRLAE. B
CTINVDEEDZHEE CRE TERNo /7
3EERERNT, &5 B EEOMNREZN
7. 5 AOBETIIIFINIYIAIA,
FwIAALH, BTVALTHD 3 ERES
BT, 20 76% % 5D Tz, 9 HOERE
TIEELSEOELAR SN, ROEFHNL
MoleDiE, AHEITHAITHT, DATE
FADPIRATH o7z, BHEMEE T

ATBZTIRYITIXIA, AVRIA IHN
9 BIZHEML T,

AHEBOBHMREHREZR 2 ITRLE. &
IS FEHOWARESINZ. 6 ADE 5T
AHYTAATA, LIVFXIH, Ta
AXAAIHTEED 78% & HDHTW?=. 9
AOBEREIT a1 AThEany
ATA, AAZTHATH, AYERIALH
T, 2D 0% % HD Tz,

SEFRNRZ B & AEEORE O BE %
g o5&, L@ FEETHo/. i
BN L N EALD 6 FEE LT HE, aH
T NATHEIYRIA THO 2 FEHHEH
HEHICHBT 2B HFETH o7z,

BB OREMI BT 2 /K HittR TH 200
lEEO1 THYRERELZ. NS OHH
ZRHW0, EEREELTHROBE RSP
EU7e B R Z T U7 A 2B L7z, S
TORUDE L, MOERNESNZDIL37
BETH o, A ThHOBENRIIS R
IZHNDOT, $Hhick->THEEEZFRE L
%, PUE L7z RO TERER R 217 572 (R 3).
TORER, AAITHATH, IFINTY
FATA, ASZVALH, Y ) T AO—H,
BE vishnui 7))y —7 (Cx. vishnui or Cx.
annulus) INRIE SNz, BEEDOA THET
DHEFNSEREDNE S IND Cx. annulus
ERDNSY T 2 ERE SN SR
DFENRFHE T, Cx. vishnui ERPITE/R
Mojz. WHKSBENNEEET 5057
T A LHE Cx. annulus DREHEY > 7 )VITH
TEEERIT ZEMm L T 2.

D.E%2

GHEBOFEHD A 0V ERE S Nz EEEN
Zinolz. T, AHEOREHENES
DIREMICHNRTKREL, KBEZTTRRE
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B IR R 0 T 2k & & AT
DIHEEZSND. MEMORESRMIZX
DEWNWE, ENADIIAHERYITIAITH
DL RIZH RN T2, BBORAEMIT
Bipe g 2IREDN D O, ABMBEEICS < FHE
TOERADIIARI I A A T HIMES
FCEENTWE. 20X DN HOE
WARRRA D BREE S O W, WA L
TWSHEAROFEEICH KM EIN TS & E
DN, AEPENE L THERBERED
WA PE R AR D BB R Z T 2 D1z
WL TN sn/zL 2 EBbhbns.
UL S, FREMIZBIT 2 043k
THo, HREIEEESNTHARN

RN
E. 4%

BB AL IR & A7 b IR B o0 B AR A 2 SR L

22 DB WAL SNz, 2055

M Tl U TIRE I NAEEIET o Ay 7
AALTH, TIRIALIHEE I BETH->
7z WHOEWIZIIREHOBREE &M 0E N
R, RRE N TN,

GHgEsE %«
L. @&
A
2. FRIHEK
A

H. IR I A HE O BRI
1. e

e

2. ERFRER
2L

3. Tt
el
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* 1. BEIEEEEREOED BRCET GrR, EBREEKBHREX) 1B 25RKEN
WHEER : RIATAA Ty S I2LD 20115 AL 9 ADORERR

B M 5H 9H Tt
K% 7 11 A Cx. tritaeniorhynchus 46 519 565
2w 1A LN Cx quinquefasciatus 112 49 161
E NATP A Ae albopictus 13 147 160
SFINTYYIAILA  Cx mimetics 133 18 151
J15 A LH  Cx. bitaeniorhynchus 80 10 90
IAVRIA LI Cx sitiens 0 69 69
T IRA T X Ma. uniformis 1 37 38
7 O—F  Cx. sasailkyotoensis 23 5 28
INTYFRXII Ma. crasipes 0 27 27
FF a7 H Ar subalbatus 16 5 21
TONTA LA Cx pseudovishnui 0 2 2
YF2Oah AN Cx fuscanus 0 2 2
ATHO—F Cxsp 2 0 2
A IJ3 vishnui group 1 0 1
750K FEN  Ur novobscura 1 0 1

L 428 890 1,318

—120—



®2 AHEEMIOED BHRRHIC BT SRBENBHRAESR : RIAT1 ATy T2
L2 201146 & 8 HDORERR

Fi ¥ 6 H 8H AF
OAHZT A LN Cx. tritaeniorhynchus 428 650 1,078
T4 aXAALH  Cx vishnui 118 898 1,016
ONTA IR Cx pseudovishnui 76 669 745
AVIRA LS Cx sitiens 0 469 469
TIRY T XA Ma. uniformis 16 230 246
LTYF XA Ma. crasipes 139 11 150
bt N AT XA Ae albopictus 59 22 81
NV IT  Cx bitaeniorhynchus 15 12 27
UIN—=AX T Ae. riversi 13 0 13
777 Cx nigropunctatus 5 6 11
FA 0T Ar subalbatus 6 1 7
2w A4 AN Cx quinquefasciatus 3 3 6
Y7 DO—FE  Ae spp 1 6 7
O HFINI Y 5 An. minimus 0 6 6
INR B 5 FFHARTH Or anopheloides 2 3 5
F AT Ae vexans nipponii 0 3 3
TN Y S F] An. sinensis 1 0 1
NG TOARZT FFEHN  Ur yaeyamana 1 0 1

R 883 2,989 3,872

-

* 3 EEICREVE R OKE A TRE S N1 THBH R L 0B SNk RO
S FIC RO FERE R

fifi | flEA £
55T A TTH  Cx tritaeniorhynchus 14
AT HhATH T RICEEE R 9
SFINIYYITALH  Cx. mimetics 10
*Vishnui 77 )L—"7" Cx. vishnui or Cx. annulus 2
oA IJ  Cx. bitaeniorhynchus

Y ) ITYHD—FE  Lophoceraomyia spiculatus 1

L WO BER ERRE 2 T D R
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JEARPETIZE R ARG (FBT > 7))V T 0L - EEBERYENT7ER )
SRR

T B WS Bordetella holmesii V2 2173 LAMP BHI 2 DB

WrgEn

M R ENIRGWERTET MiEE A ER

WEES 7 O7ICBT 5 E B YIERE Bordetella holmesii DU TR ZEFRET 2729, B. holmesii {7 FEHI7S
LAMP MHR DB Z1T 577 B. holmesii O recA BInT 2N 5 FRED LAMP 751 v —Z{EHL., 67CT
| BFRADEE T HME R M U7z, RIEORE SR RM A U2R, RIHRFUT 50 fg genomic DNA/tube %
;&L B. holmesii A9V Bordetella MBS AR Lisin o7z, £z, HRARIREZ W RY
DYTIE A L PCR IEE FIERBRRRE 255D 2 EOVRS TV,
holmesii D'Es BAPRHIERN TH 2 & Hr S N7z, ENLEAWERZEAT CIZBAZE L7z LAMP v b 2 i TR
28 Wk ZELAT L. EPNCBTD B. holmesii DIFFEART—NA T > AZRB L.

WZE D, ARIEISBER
DT EMS, BAFE L LAMP M RIT B

WFE &

Kt (ENRPAEMTERT - MEZE )
fpirirs< (FL)

gliEgs (AL

HEER (HEREERSIER)
mEEET (AL

A. BIRER

Bordetella holmesii 3 1995 ££1ZKE CDC 12 K D i
SNHLUOVERYERETH O, RERICHEMRERE
ERFOBRFIBEG L. BUIE - ONRRR E DERIE
Lixd, EETIE, ERREEBZFLWES - A
HEGL, HH%EMERRERRE (W 251E’T
TZENHSNTND, Z#LE T B. holmesiii OREFIER
I FITKREIZBRE 53T W20, 2009 FEITHNETH
FOR NERBI SRS Nz TD. 2011 FOEIR
BCHAE U2 B BRI ES T 6 HlORSRED
R 5. METHD T b-b MR O TRt T EHE
XNz TS DRGEERINL B. holmesii 737 277 Hilsk
IR TS T EERET 208, ZDREGFERITH
S5MNETRD TR,
BHZOTEZERNEIIEAKETHD . TOER
ZWNCIIE AREOR ARG 18481 ZEHNET DY
7 IVZ A I PCR MRS NTNS, L L,

18481 VX B HXBELISMT B. holmesii HIRET 2728, &
EILEAY%EE B, holmesii & FRIHRISNE WD KA
NB 5, T B holmesii D recA & 18481 D& %
EHET S duplex U7 IV A L PCRIEDBFES 41,
B B & B. holmesii DEEANIIAIREE /8072, 7272 L.
U7 IVE A L PCR LTS fi72Y 7 )L 51 Ly PCR i
ENEETLHIENS, FREES WO —ROBK
BEETOEMINETH D,

W, mIEAOEERMEEE LT loop-mediated
isothermal amplification (LAMP)% fl WL\ /=B {n FAREE D
% < DRYYE THAEIN TN S, LAMP EIZHAHE
WAIHETH 0. Effi/e PCR B ZMLTEE LiahFl Rz
o, 22T, AT 27282 B, holmesii
H—RA T > ADEHE BRI, B. holmesii |ZF RS
LAMP {EDFEZIT o7z,

B. BHFEAE

754 < —i%&t : Primer Explorer V4V 7 b7 —%
FAUNT B. holmesii O recA JBInT (216425 bp, GenBank,
AF39966 )KL 5 FEEED LAMP 7' I ¥ —Z &AL
7= (#£1). LAMP 754 Y—|IHPLC HEH 7L — R D
(D% Invitrogen L2 A RRAEE L 72,

LAMP &Jix% : LAMP [Jinid Loopamp DNA HEfERASE
Fo b GEPHEZE) 2RV, 25 pl ORISRIZ 12.5 ul
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@ reaction mixture, 1 pl @ Bst DNA polymerase, 40 pmol
¢ BH-FIP & BH-BIP 751 ¥—. 5 pmol ® BH-F3 &
BH-B3 751 <—, 20 pmol ® BH-LB 751 ¥—%ifk
MU7z. DNARUA (4 ) 1295CT s nfmEl . &
MEERINU 7z, BIEAOGIE 67°C T 1 BTV, WL
650 nm DE4INZE L LA-320C CEHESE) 1ok o
i Lz,

KR DA« B. holmesii ATCCS1541 (D77 / Is DNA
ZARELL ., 100 pg N5 1 fg FCHIEEAH L /7= DNA Z{i
U7z,

KMV OREES - B holmesii (5 BR) . EHZE (9 £F).
INTEHZE (48K SO SMUIEER (1 #R) . Bordetella
hinzii (1 ¥K) . Bordetella avium (L &) 0%/ I» DNA %
it L7z,

HRARRAE © EIIRO B RS H TR S Nz
AL DNA KK (n=88) il L7z,

U7V A I PCR : BERO Ak E k2 L. VIC £
#k S 4172 TaqMan MGB 70— 7' % i\ 1/~ (Guthrie et al.,
J Clin Microbiol, 48:1435-7) .,

(ffiy BT~ OOBC 1)
BEBRA RS TREEA L UL DI 138 7 & DN

P I EBE AR E ki WK O L7,
£z, BEOENEREZHIER L. fWEE ERFESEA L
TENWE DB L.

C. &8

B. holmesii ATCC51541 @ DNA % i\ xT LAMP #iH!
ROBEZMBGFLZE A, BEFHEEIL 10 f
DNA/tube ET@ROH SN (1), LnL. 10 fg
DNA/tube TIFBIEAS Z &8 L <. BRpRZEkR
ZNNTRRETN SAREBR SN 50 fg DNA/tube &l
N7z (K 2), KiZ Bordetella Bl 6 BEHE 21 #RZ F
TAREORRMEZ M L7=& A, B holmesii LAIVD
Bordetella Bl 1L | ng/tube & WD EHBETHAE SN
T AT B holmesii |[ZFRTH D Z LRI N

(#%2),

B DNA BRI & AT TATE DR AR 2 3140 L 7=
ETAH, BEROUT IV A L PCRIETHMEE 5072 6
BERKIIT RTHESHE SNz, B 7I)Le
A L PCRIETREMEE 72077 82 M I TR CRal: &)

EIN, TO—EEIT100% E5R= U7,

D. E%

BRIKRIE & & THEfE S Nz KRR T
ARG D 0.1~0.3% 12 B. holmesii 75 S 11, A5B4
PEHHBROEREE /25 2 EAVRENZ, BID TS5
> ADFHAETI, 18481 VT IVE A Ls PCRIETHHK
E R SV FEBED 20%12 B. holmesii 5T 1
HENTWD, INEDOY—RA T AF—=F, i
5 B. holmesii BRIMEFNIEIN D & & BT, FHHK
W& B holmesii DEHI OB 2 FaG LT\ 5. ARF
FETHAFE L7z LAMP M HURVIIEEIC B. holmesii % HiH!
TEDIEMMS. B holmesii Dighr &9 —~A 52 21
HHISTFB L6 T Eans,

FENTREGERFFEAT TIABRTE L7z LAMP S ~ 2 Hiky
AR 28 MERkIZHCAT L. 2012 4EDNS B. holmesii
DENHS—N1 T 2E2RE Lz, INETOREN
5. B. holmesii VEXFLYEN 5 RN TR WAERRE LR
TLIEZEMRLZ. LL. lRAEHEIZLED D B
holmesii BHRDEIGIIATHATH O, 5% 7 D7 HU % &
O KRBGERENBETH D, ENEGYENILA T
FRR 24 FEEINSRIE CDC EIF LT B, holmesii DY
JRE—NA 5 2 EED L TETH S,

B HYSEREE B. holmesii DIFFA—RA 52 A%
HENZ. B. holmesii \ZFF5LH075 LAMP Mt R &2 BIFE L
Too BFw SEHGEEDT 28 MEicimL. B
holmesii DEINY—A 5 > 2 %A LT-.

F. [EEEfEbEfER
A

G. WiFEsEE

1. FmFER

1) Otsuka N, Han HJ, Toyoizumi-Ajisaka H, Nakamura Y,
Arakawa Y, Shibayama K, Kamachi K. Prevalence and
genetic characterization of pertactin-deficient Bordetella
pertussis in Japan. PLoS ONE, 2012; 7(2): €31985.

2) Suzuki T, Kataoka H, Ida T, Kamachi K, Mikuniya T.

—123—



Bactericidal activity of topical antiseptics and their gargles
against Bordetella pertussis. ] Infect Chemother, in press.

2. FRIER

1) R EHROEREDE, RERFE RA
BEDBEL 60 B HABREFRRH AT
i - 85 S8 EHAMLFRREFER AAIRS
B, FR23 410 H, IR

2) Kix3ths, SWEn], 85 @R B, KA
sih—pR. B ARSI Bordetella holmesii | T
72 LAMP B ROBIFE. 55 60 [B]H AERFUE £ R
A A 52 iE S - 55 58 B H AR F AR H
KB aFMTS, R 23 £ 10 A4, IWE.

3) KEEsERE, HEEW, MEFEET, SR @B #
2, SlEE, wWili—®R. LAMPEZAWZEHX
YEf5E Bordetella holmesii fRHIFRDBAZE. %6 94 [BIH
FHNES SRR ARRAS, AR 23 410 A, HAL

H. HMFAHEDOHER - BEIRT

1. BaFBdS . LAMP iK% W2 B H R EBE S TR
FHEBIRZOFEANWE T —ty . 5
56 4806749 5.

2. ERHEER 2L

3. FOf /sl

Table 1. LAMP primers for Bordetefla holmesii detection

Primer Type Sequence (5'to 3')
BH-F3 F3 GCTCTCCCAGATCGAAAAGC
BH-B3 B3c TCGGCGATGACCTGCA
BH-FIP F2-Fic CAGCGAACCGGTGGAAACGAATGCGCTACGGCGACAATG
BH-BIP B1-B2¢ ATTGGGCGTGGGTGGTCTGCGTGTCAGCGTGGTCTTGC
BH-LB LB GTCGTAGAAATCTACGGCCCCG
0.6
—100 pg
05 1 10
B ~=1pg
8 04 1 100fg,
(@) 10 fg
. 03 —1fg
5 ow
8 02 4
2
0.1 A
0.0
0 10 20 30 40 50 60
Time (min)

Fig. 1. Analytical sensitivity of LAMP for detection of Bordetella holmesii genome. Total DNA from B. holmesii
ATCC 51541 was serially diluted from 100 pg to 1 fg, and amplified by LAMP. Amplification was monitored by a
Loopamp real-time turbidimeter. OD650 = optical density at 650 nm.
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Table 2. Specificity of Bordetella holmesi-LAMP assay

Strain Genomic DNA/tube Amplification®
Bordetella holmesii BH1" 50fg +
BH2" 50 fg +
BH3® 50 fg +
BH4® 50 fg +
BH5" 50fg +
Bordetella pertussis Tohama 1ng -
Yamaguchi 1ng -
BP256° 1ng .
BP257° 1ng -
BP258° 1ng -
BP25¢° 1ng -
BP260° 1ng -
BP289° 1ng -
BP290° 1ng -
Bordetella parapertussis BAA-587 1ng -
ATCC15237 1ng -
ATCC15311 1ng -
BPPO1? 1ng -
Bordetella bronchiseptica R05° 1ng -
Bordetella hinzii ATCC51730 1ng -
Bordetella avium ATCC35086 1ng -

? Turbidity assay with a 60-min reaction.
® Isolated from patients in a pertussis outbreak, 2010-2011.
¢ Isolated from patients in the period 2004-2005.
“Isolated from a patient in 2002.

® Isolated from a rabbit in 1995.
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Abstract

This is a 3-year project to understand genetic relationship of vector mosquitoes and
the vector-borne pathogens between Taiwan and Japan. The first year was focused on
mosquito collections in Taiwan to study the avian malaria infection in migrating birds’
areas led by Dr. Yoshio Tsuda and information sharing of mosquito-borne diseases. A
CDC web site is available to download the epidemiology data of dengue and Japanese
encephalitis (JE) from 1998, in which JE is an endemic disease and dengue is not
considered endemic in Taiwan. The constant importation of multiple dengue viruses
(DENVs) from the neighboring Southeast Asian countries is suggested to be
responsible for the local outbreaks that occur each year. To reduce the introduction of
DENVs and their local spread, Taiwan CDC has established laboratory-based dengue
surveillance system for early identification of imported cases and monitoring the local
transmissions of multiple DENV strains circulated in Taiwan. We presented our
surveillance results of dengue cases in Taiwan in 2011. A total of 157 confirmed
imported dengue cases were identified. The travelers were arriving from 10 countries
in Western Pacific, Southeast Asia, and the Indian subcontinent. From the acute phase
serum samples of imported dengue cases, 31 DENV-1, 26 DENV-2, 9 DENV-3, and
11 DENV-4 strains were isolated. For local dengue outbreaks in Taiwan, a total of
1,545 dengue cases were laboratory confirmed with 22 cases of dengue hemorrhagic
fever (DHF). Epidemiological study showed that 9 different DENV strains (2
DENV-1, 4 DENV-2, and 3 DENV-3) were circulated in Kaohsiung City, Pingtung
County, Penghu County, Tainan City, and Taipei City. Phylogenetic analyses of E
gene sequences of DENVs isolated from indigenous and imported dengue cases
showed that epidemic DENVs circulated in Taiwan in 2011 might be introduced from

Southeast Asia and Central America.
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Introduciton

Mosquito-borne diseases are emerging and re-emerging in many areas of the
world, especially in tropical and subtropical areas (Gubler, 1998). Without human
vaccines or effective mosquito control, these mosquito-borne diseases have increased
extensively in numbers and territory. In Taiwan, the important mosquito-borne
diseases include Japanese encephalitis (JE), dengue, and malaria, of which only JE at
present 1s known as an endemic disease. Routine surveillance on these diseases,
including human cases and mosquito vectors, has been conducted. Since 1968,
vaccination of children has become an annual nationwide campaign in Taiwan to
prevent human JE infections. After that, only sporadic JE human cases are reported
each year. Dengue fever in Taiwan is a travel-related disease because travelers carry
dengue virus from endemic areas into the island (Shu et al., 2009). Later, this virus
will pass to Aedes mosquitoes, and cause small or medium local outbreaks of dengue
(Huang et al., 2007). Since 1973, a small number (<84) of imported cases were
detected for malaria every year (DOH, 1991; Taiwan CDC, 1992-2009). Additionally,
2 imported chikungunya cases were detected in 2007 (Shu et al., 2008).

Of the 132 mosquito species that have been identified in Taiwan, Aedes aegypti
(L), Ae. albopictus (Skuse), Ae. vexans vexans (Meigen), Anopheles minimus
Theobald, Anopheles sinensis Wiedemann, Culex tritaeniorhynchus Giles, Cx.
annulus Theobald, Cx. fuscocephalus Theobald, Cx. quinquafasciatus Say, Cx.
pipiens form molestus Forskal, and Mansonia uniformis (Theobald), are disease
vectors of Taiwan or other countries. Among them, Ae. aegypti L. and Ae. albopictus
Skuse, associated with human dwellings, are the principal vectors of dengue in
Taiwan. The former species geographically distributed to areas south of the North
Tropic of Cancer (Lien, 1978; Huang and Chen, 1986; Teng et al., 1996). This species
is more important in the epidemiology of dengue in southern Taiwan. Aedes
albopictus is distributed throughout the island, below an elevation of 1,500 m above
the sea level. This mosquito is responsible for epidemics of dengue in those areas
without Ade. aegypti, such as the small outbreaks (less than 20 cases) in Taipei County,
Taichung City, and Taipei City.

In Taiwan, Culex tritaeniorhynchus Giles, Cx. annulus Theobald (one of Culex
vishnui group), and Cx. fuscocephala Theobald are the main vectors of Japanese
encephalitis (Rosen et al., 1989; Cates and Detels, 1969; Wang et al., 1962). Pigs
served as the amplifier host in the transmission cycle of the JE virus (Hurlbut, 1964),
with a rather high infection rate (over 50%) across the island each summer. Among
the 15 Anopheline species that are found in Taiwan, Anopheles minimus Theobald is

regarded as the principal (perhaps the only) malaria vector (Lien, 1991). The
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distribution of this species covered the entire island in surveys from 1955-1957, but is
now confined to southern and eastern Taiwan (DOH, 1991; Teng et al., 1998).

Japan is an island country in East Asia, which is located in the north of Taiwan.
Both islands are in the route of migrating birds. In Taiwan, Genotype I of Japanese
encephalitis virus (JEV) were first detected in 2008 in mosquitoes collected in
Guandu Nature Park and Ilan County, which are abundant with migratory birds
(Huang et al. 2010). Later, this genotype is gradually replacing the original genotype
1T Island wide. Culex pipiens form molestus (one of Cx pipiens group) was
documented its invasion to northern Taiwan in 1996 (Lien et al.). Therefore, to study
the genetic relationship of vector mosquitoes and vector-borne pathogens between
Taiwan and Japan can provide basic information on the possible transmission route of
invasions and the risk of vector-borne infectious diseases. Understanding the
epidemiological situations of the diseases and the phenotypic and genotypic
characteristics of viruses contributes to the development of new strategies for control
and prevention. This information is important for evidence-based control
policy-making. Therefore, the objective of this project is to study the Genetic
relationship of vector mosquitoes and the vector-borne pathogens between Taiwan and
Japan.
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