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HMRBRHEANTF FOBEERITICE D  AMBBE LRI ZE OB
—ILRTAVICKDSFHRIFERDEHHE -

RBERERKFE ®EPH 2B M-

1. HEOEM
(1) TRECORROER, B (=5 K54 > OMER)
=0 R R IR AR AT B O TR BIRICE A ShTO 2 JAID 0 & 5 Th 5,
LinL, =4 K24 B (74 1) BEROBAITH D70, RMORRERS £ 8%
1Ry ISRIEL TS AR EDBBR D D, LIdioT, EMICHE LRV AT AR
F RO - BRARD R TS,

(2) FHEBRLTF FOER L ZDRIE S

HXATDOTARFA % Ty NEHE FIZEANL, B - BB & Bt o /M
DAELDZ EEFRKA LKL, ZOME/AMENHRLRRE IR LTV D ERELAE LT, HE/D
KB IR ENT HAT o T2, TR, 7207 Auy o= U HilE CTh 5 Z & HVHIA
L7= (J Periodontol 2005; 76: 1934-1941) , ZDOfEMrZa2 &I, ALMIZTZ A N7 A v H¥k
DFHEIAST T R2ER L, WHSFEENH D Z L 2R LT,

LU, BBUE BT F RS 2 58T 2 EHRT°0 1 A 1 = X LD T DR
FHTIF L AL ENTWRY, ZOFMRSF A=A LEZMBIA L, SRS F FOFEMRE
T 2 Gt 20BN H 5,

(3) 2 EZETHLMNILES &ET5D0

o JE AR A AR IR ARRE Z R T L MESN TV D b bR L TR~
FRZISHA L, BT Z 75T DBROEMERF - v 7 VR 2 BI04 v N7 D
FHLZREF L, o222 L2 HIICT D,

2. FROEE - Hik

AW CIE. & MRS IR B TR T T R S, iR AR E S 4 5 BRI
BT DI TO0H X7 By LYV TR 5,

(1) b R EEERR DR EE®
FEEE IIAMZEICH WD b DR MR O PR O F LIS L TR Y . Z o Hix
(Kato H et al. Journal of Periodontology 2013) T#E L T\ 5,

(2) FHEBERRTTF ROEREFE - 7 F AR OEH

HRBERASTTF Fa b FEREHIRICER S8, BE 7 mRNA), Z 287 295,
5572 cDNAZ W TR T (A 7 a7 LA BT 24TV, REOEGF 23
KI5,

I SN2 R BTy A T a sy MEICED . HF LV THBEEAR
RTF ROVEREFE AL NCT D,

3. HRDFE

(1) ERE 2l REZ/ERTLIZENTRETHY., in vivoTBERMEBI R I D,
TARTA L ET ZEEDOIEREINS, TO7d, VELULNMEETE T, BfliRflalc
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HbH, Tz, By MEIZLVRBEIZONRTZOEIRNH DL Z ENBEINTND,
TNERBIRTEXDLONZOHHERELTF RTHY, BnE - Zf - RBICAET D Z
ERHEETH 5,
FIHEEE DT T CICHIRBEERARTF R ER L THMEEDER I ND Z L2 o0 TR
FERAELTRY, EELETFELTVS,

2) BFENNEIVWEDHFE L TERBEILRVY MAEARGEAEE Z2D) ,

T A RFA NTEERBEET D EHAERNELAISND LWV RENDH D (] Periodontol
2006; 77: 1355-1361) . ZOFREITAEKRNTHERNEA SN, TOMEPBITDHEEZD
b,

RTF RO FENPRKEZW (5,000 Dall ) tHisie LTk sd (Nature 1982; 299:
593-596) , L2xL. ZOFHHBEEHETF FoHh+&E (1,118 Da) IR /S NnHLDTH
%

L7=MRoT, ZOXTF RIFHEE L THEEINLD U A7 3D TR, ZiUZAEERANT
HUADEA ST, BEEICDE > THEHA L THLEEOBEIRT LA —NEL RN EEZ
55,

4 HEDOEE
(1) ~A 27 a7 VA fiFhr
N AREE RIS TF FE2EH ¥ % &, Leucine-rich repeat-
containing protein (LRR) DiE{nT-FEELA x HAHE & bhile U T 35 558 S 4172, LRR 13H 2
JlZE L BT 2 BIEFTHDLEINTND,
L7el o T, FHEEATT RiX LRR IZEH L. SRR O & 2EM R (b 2 (et
L AREMED R SN2, T ORFITHIE R 7T K28 LRR 25 L CTERT 28 LWl A
ERATAHIENTELEWVWZ S,

(2) vRFZF T ay M (TERBEFF O

AR PSR AR &[RRI, AEALRR AR I EE M Th D b MRS AR T T R
EERESE, o372 L, voxZ o 7ay hERWT, V7TV O 217 -
77

T A RAZA T MAPK BRIEDOE S THh S ERK 24 L CABEMEAZ 7T 2 EBNa BN TWD,
FIT, BRL7EHZ X7 ZHWT, ERK ORBUZ DWW TG L7z, TORER, G~ 7F R
I ERK ORBAFHEIIEMHALT 5 Z 2RI ST,

X5, b lEBEESAIANO ERK, JNK DU g

LIZKIET SP OBl H>W T AX T ay — —
TR o, S e Flgisa TR -

Ja> ERK B XN INK &7 F D U b A 58
THIENRHALENI ST,

L7eo T, = RFA v ERERIC, FTE

ERK - - -

B~ 7 F FiT MAPK £ 2 LT, b i a1 | G ——
MR O MR BB, AR o> (b A (e 3 2 T REME
DIRE ST, INK - - e

cont SP cont SP cont SR

0 inin Alhiniin Bl min
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3) &®
AWFIECIE, b NG A 13 U &3 D R AR B A A B A D ilin & VT
BUEE TR TE TR BB TR TF ROERFIC O W TR 21T 72, £ ORE
B, TARFA U LRERIC, MAPKREEE 20 L C, B b 2 il 32 2 E B LT o T2,
LU b, S%OMEE LT, FiElEEHA~TF ROV TiTin vivoERAR EA4BMNL,
SLRDOMABMETHL EEZLND,
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HJLE S5 DOVBNCIREE IZ B 40 B 4 F#E4E D fZBA
—Hh AR S—EIZLBVBNCH S DEIRIELE —
ARER K 28 BE A
1. HFEDEK

AFEIL, APV AFHETICBIT DY NLVERT OERBKO—>SL LT, PLEXTD [HEX
TWANEEFETE 72 JREE (viable but non—culturable; VBNC) ~DRAT L. F Z 0 HHE5E AT HE

FORAE~ DB 2 91 5 70T 5 = L 2 AL T 5,  wmomss
BRETHRE LR FEEH OO B R TRER Rk L Z BF
RBAW) Th0 ., REEEERET S L AEETH S, mans
TAEOWIENG . FOBHBO—>& LT, HMEDVBNCLD = *#*f\ i
B 58 R S TV B, gl
VBNCAL 1L, fIE N BREE N CHEKT AT DOERIED —D & wmwwene VBNGHHE B
LTEZLN TV D, 19824(ZColwell HANVBNCIRRED = L (RO e © e C

THWEDOIAEZHE LTk, BET 25 < ofEN R S ) o X
RTHT, Lin L, VBNCICBET 553 THIEOTHIIZIRT  sonemn s ormmommns acomotis
K72 SR Z N, £z, Hx OWFEMAEREND, WEMEIL  asps~onss.
VBNCIKRE~AT L Ch ek, TOWREMELHER L TWnd Z

EMRBENTWD, LTEBN- T, TO0TiEZRAT L2 &1k, BRMEEDHR LT, Y
FEHOBENS L EETH 5,

AW TIE, BAEOALZLTHAZE CAKREK BT HLEEZ L WL LEXRT
(Salmonella Enteritidis; SE) ZHWT, I ZEMEA N AAMIZ L > TVBNCIKEE~EAT S
. VBNCIRFED & HYFH AT RE 2R IE~ DB IR T 5T D0 Tt & . b7, o AW riFik
ZHWTHLNIT D,

2. HRDEE - Aik
(1) #zJ A b L A AMIC L 5 SE @ VBNC {1k
RIEIEIEH P IS & HSEZ ., 1 x 107 CFU/10 pLODEEEIZ 72 5 L 5 AR K I IERE L,
SATEFICFLER0. 22 ymD A T T 0 7 4 VA — A TR T =2 — 7 OEEIZ10 uLE R L,
TN E H BN E N T ERIRAS TR EE20% AR DS T C BT 5 2 LI kD R
ML REARTT D, TDH%, IV a—REEERVNIRDEHI nLa R L CTHEER L, K ETI
RFFFRE T 5, ZAUC kD, Wk O EIE S E 5, VBNCIRREEOFHN X, FERIEME &K N7 L
I — AR IABIEVEIC IS S EEERR ek 7a—% A b A U — (FACS) & v 7o il
L Morishige et al. 2015) ZHWTITV, EEMICHNTT 5,

(2) VBNC fb L 7z SE D HEFHE I RE 72 fRHE~ DI 5

HZE A N LRI L WVBNCAE L72SEZ . MO9S/ RS HIAIZRREm L, Z4uc y UIFlsd sk % 7 —8
LT, KigxEHWT3TCTOREFET 5, ¥ 7 —BABIE, B{EAXA P L RITE-T
VBNCARBE~F21T L 7=SE (Morishige et al. 2013) %, HEFEAJRE/DIRRE~EHIF S 2 2 &0 T
FHe ko THOLMNI R oT, F1r, BEBA N A X > THEEINVBNCEIZX LTS, &
7 —EBOWIMZ X HVBNCIRFED b D IRIZ, —EHWRDBENT, AL TIE, ZOREEIHIC
FEICEGET L. K0 REREDHGOND R 2T D,
(3) (2)1231F % VBNC KRB b DI IFHIZIZ 31T D B An 1 FEHL O L BT

B X T —BARLER# OSEFE A Z [HId %, RNAZHHH L C, U 7V & A LAPCREETHi#HT L. VBNC
RN DEIFIZE L TED L S RBITORBEANLEI T L00%MT L, ZOF—L5E
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B ERIET D, B¥T7—BOERICOWTCL, Bbich ¥ 7 —B 2RI 5 Z LT, SERN
VBNCIREE B IR T 2 C. T MEELE SN Db /KE 2 0 L CHIEICHE L2 8REE4
ED =0TVt Bbnd, ZOREKNAOEILICRHET 2 BB FREEZBRET S, R,
WA R U AAMICE L CRBIED EAEHES 2D, B{EA L AR NREIEA LA
HELA T, £ LT —EEEEEE I LT, BRI 5,

(4) (2)1ZF1F 5 VBNCIREE L DIEIRICEFE G T 5 LE 2 b b B ln T DO KIEEEEDIERK
B)DEBRTRHE NI, VBNCIRENDL OE KO X — L 725 is % . Red recombinase
plasmid pKD20Z FH\\NC/ v 7 7o N LTeBEREENERT D, W& 7 —BALEIZ X 5 VBNCIREE)
5 OEIFITHT DB LR+ 5 Z & T, VBNCIREEN O DIEIRICB T 20 FHEBOMRIHNTE 5
EEZLND,

3. RDEFRE

AWFZEIL. TNETEO AN R EINTELEN- T, [HIEAEETH - TZHIEN ED KL 9 72
AT = XL TVBNCIRBE~FEAT L. FFOMESE Al REZIREENEIRT 2200 ZHALMNITDHH DT, #
A R L AT K DVBNCABIZ DWW T, ERICITIEV, D TH LW T 5,

VBNCIRREIZ. MIEE ST A5 50 ASFICHB W CEHERMETHY . F O 7k 2 R0
T5HZ 8T, MAEMNBERT 20T SREEMEZT 5 2 28I NS, LnL, £0%
THEEBICBE T 2T Z L, TREMET 2FIZENIE DT, EFITD I,

AWFFETIX, BMOBRIFEFEE L TRICHWSLND TREEIREE ) Z2FH L CHEICA F LA
EREMT D, TOBIZ, BN TREEET 5072 EF0 - 5 AT LT, Ko
OFEHISHE L WEEZHONIT 22 10k, ToEERERMNEE FOBEHRISHT N T
EHEWFEIND,

Fo. AW TIIVBNCIREEDRIEE & LT, FEFH MBS LICiHiRZ2 AT MR O RHENENE
IZEES S AEBRROREEEZRHA LTS, ZOHFEICLST, AROBHTO [HEXTWVWAN
B TERW ] HEZBINICHRE TX 5, ZOFERMER, VBNCHOBHESE LTALS HWS
N T E IR FIRAY 22 Y ik L 1T R0 | VBNCIRRE D AE R 22 FEAR IC ELHERE Vo < 2 L M T
H5D,

4. HROFER

(1) BRBELM T CTHEA NV AZARMTHZ EICLD, ERFFTHIEMER <. SEAVBNCIRAE~
BATSEDZ LI LTz, REEZITEACEETRWAEBRRIE/KICSEZERE L, miko BB
PRAEE IR A N L ABAR L, Za— R &G F 72 OMOES A D U CEE R E D & [
B SH, FACSTE ~ O OMRHNEMEEZRE LT, TORER, HHEEEZ K-> TWAHICHED LT,
MR EMESC 7 L o — A IARTEME Z#EFF L TV D E D, 2 EaNTz, ZOREND, i
A N L AAMIZE > TSEIZVBNCIREE~BITLT-b Dt EZX bNDd, Wk, RWHEAZEL T
W7ZVBNCIREE~DFFE A . AFZE CTIXhb TN BIZEM L CRETT DI ENAREL o7, =
AU X > CVBNCIRRE DT S O ZE IR S5 272 0, Fli A OREEOISHBAIRRIZ /2 D & WiFE S
ns,

(2)  VBNCIRRE~FEAT L7=SE% ., W& 7 —BAERIZ X » CHIFEPTREZRRE~EIR S5 Z L ITakTh
L7z, RO FFIETSEZVBNCIRIE~EAT S, ZHUCH ¥ 7 —B 2RI L T37°CTOIRFfH A >
XaX— T 5L, RULHEDO O L L TR3-30f%, HEZ AT 2EEN ML, Z o
B2, EROWEEITHEM U2 holoZ &, ZOBRITH ¥ 7 —B NI X D AR T
IZHES . VBNCIREE~BAT LIZSEN I Z 7 —VALHIZ L » THIEATRE/RRRE~EIR L7 b D &
Ezbhbd, EFHITINETIZ, LA L ZIZE > TVBNCIL LIZSEDEIFICEE LT, EL
VUMM G CTH D Z L &Zx L= (Morishige et al. Microb. Environ. 2013) 723, FZfgA kL
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212X 5 TVBNCIE L-SEICX L Tld, BAEUEIZES THho7-, TN O DOFEENS | ik
A F L AIZ L 5 TVBNCIE L 7= SEA 5 Al BEZR IR EE~NE IR S/ 2 12i1%. ¥ 7 —BUEB AR
ThHDZENRBENT,

(3) WA N U AAMIT L DVBNCIREE~DOBATIZEE L, DNAFE S & > 737 (Dps) DY G-3RI S 4
Too HOMEA N L R LIZSEMBRNAZFHHE L, U 7L & A APCRIEIZ K » Tl DO RBAH)
ERENT U7z, ZORER, A b L AAMHTE I LT, B2 A b L AT L o TVBNCIREE~E
fTLSEIZBWT, Dpsx a2 — RTHBETFTHDHdpsDIBN EH LTS Z EBHLMNIT
polz, ZOFEERNG, FLEA N L RAAMIZ K D VBNCIRRE~DBITIZER VT, DpsHMi] 52D
WA RIT LTV D ATREME DRI STz,

(4)  dpsDFINFLIEA N L ZAAMIT K D VBNCIREE~DOFBAT I OMEIFIC A TITIE S | Z OfhgEk
DR T NGS5 [ GEMEN R ST, BIRORERZEE 2 T, dpsk KIB L2 ZEFER (A dps
) ZERR L, Hof A B L A A MIT K D VBNCIRBE~DFEAT K OB v RE 72 R RE~ DI IR I k5
LB, TORER, AR, AdpstRILIZ, BREEA L RAAMIZ X D VBNCIRRE~EAT
L., &7 —BAEIZ X0 RERIRE~NERT D Z RSz, ZORERNG, A
kL AT X DVBNCIREE~ DT K OMEIFICEB W T, dpsD 72 59, Z OB DK 1D
B 523 RE S Tz,

FEHIX, BIEA NV AARIT L > TVBNCIREE~EAT L7=SEICK LT & 7 —B A2 55 & |
HFEREDRIEICH ¥ T —FB A2 a— KT 2BB D —2TH D hkat EDFBIN EFHT D L0 H kR
TS GRE fit FH89RIH ARETFAERE), BUE, katERIBEZREMKZER L, FoA b L
A AL L D VBNCIRHE~D AT K OB IR I3t 9 2B 2 fiffr L T\ 5,

. UEoOEo—E1%, 20165428 H29H-9H 1 H OFICBEE S 7=, 7" ASM Conference on

Salmonella (KA V)2 T3 L. Journal of Food Protectionz&iZ3g# Xiv7~, (Morishige et

al. J. Food. Protect. 80 (2) 2366-2374 (2017))
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BAANEBEEEICETAHRELL 5S4 T4 T FHDENMEREE
—TN—TEBRDTEICEREHTT—

EAXFE SEEFH ER XFF

1. ARDOBE/

ek, TEL ] EWIOTAIR. FEEN -ATITOLOTHD &0 ) BN, HEMLHY
FMNC BRI BV, HiE (12) FAT 4 V7 IEEFHOT ok R0, oREEZBEEEEL 2L
TIFE A ERDoT, LU, IEOFE SEEHBE T, L2747 4 » 7IFENZ, RT R
N—TEREZEA L, HEMIC1I SDIFA T 4 v T HERSEDHIER (=WHFEILLTA T 1 7%
#) oBEEMENERIhOoH D, £, WRL2T AT 4 7IEENCIE, XTICLDHb0E, T
N—TICEDLDRHLD, (23 AT 4 TaaHE DGRV BARD KL S e i5E % S E R
LTS (FFL) I2BWTIE, XTI VL —FCIEEZT-o 7255, L0 < ORERH
52 EDIRIBEINTUVD (Dobao, 2014) , £ I T, ABFFETIL., HARANRPATGE (L2) HHE
ERBIZ, TNV—TREOWIRLLT AT 4 v 7iEE L L, WEZ A 7 ¢ > ZIEEh 0583
WtoAf 277 arb L2947 4 THREMESTTHZLEICL ST, WRIL2TAT 1
TR DOBEDOHE R 72 7 V—THREDH Y 77 E BB ADTIECOWTIRETHAZ LA HME L
7o WEIL2T AT 4 iGN OF A E LTiE, AFOEESCELE LV ERTAL OIS
(Leki, 1993) . SCEERIRTEMeS A3 M 4% (Wigglesworth & Storch, 2009) | FEEEDEEIME
X5 (Kim, 2008) . EHNCHEZ 257 EH R8540 5  (Shehadeh, 2011) | 72 E3fEH S
NTW5, L2, ZRHOREHBIL. ZL—F DAL R_—L B {Hx O%EEHEDOL2ERGE
WL 5 L Z AN KENWE SN TEY (Storch, 2013) . TOFEHE. Yok 9 RL2iEHRE
DB E A AT TN —T MRl T D000, IEHOREELEAT D RE kL7 b LR
FEnTnb, ZTNETOWRELLT A T 4 > ZHFFETIE, Lesser (2004) 23, X7 OFRET, £
DX RFEBEOMAEDENRLLT AT 4 VT REMOERLEEEGITHET 20080 ) 5L
BT TWAN, ZNA—TZHRIT, MKOEELZRGF LI RITERE . SObI 5250, £
ZT, A%, BAROEEHEICBWTHRILLTA T 4V 7iE#Z AL E KL LT 7=dic, 7
=T WKL T AT 4 T DR OBEREEEFIC O T O T RELZH LN T D 2 &AM
ROHKITH 7=,

2. AROEHE - ik

AWFZETIE. AARANKRFPARESLEE (H531354) #HRENEL LT, I —7%2EH L
WRIL2T A T 4 > ZiEE &2 Fii L=, RESMEOEFENS LI/ V—T ka1, 74
T4 TIEETIE, L2947 4 7T OEMEWFET LI OEKR LTV, Zo@EE~vLTE—4F
o (Mg, FE. T IZieskL, FoXoA v H2 T v aryMibiviz%& . Language
Related Episode(Swain & Lapkin, 2002) &9 BALTEIY H LT, SFEHHTE O FIETHOHr
L7ze £, BoNEL2TA T A VT OREY (DF 0 T4 7 4 7R X, %o ORI
AR T TR FIETHONT L, AR LIZEM OO REBESH -, £/, ZThboT—
H o e b LS, TV—TTRROEEN, 12T 4T 4 VT OREMOERLSEEREDO 7 ak A
WZH b RBERA LN LT,

3. HRDEFE

AWFEORE L LT, B2, BRLLTA T 4 TICBT D7 NV—THREOEEE, 1274
T4 Y TRRREW T Tl IRETOFEER LOA XTI v a v EEEBIZANT, BHTE
TEOMPL WM EAITo AR BT N5, Bz, Eoisy Uk, k) ICEREHT
NS, FREFRLEDOAL L Z T 7 a rBNERLTWS DN, FEEBOBURIEN & D X 512
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FIL2T AT 4 v TS0, £2. TRONRL2IAT 4V ITEEMICED L Y IcKmEN S
ONREICEH LT, WREEDLZZENAREL IroT-, ZO X I BREHFEDOEANICL - T, 127
AT 4 VTR DI % GBS 21T D Z L INE o TR DOWIZE T 7 v —F kI % kk
WEREEDL L EhoT, B AT, BN L THTZWRLLT A T 4 ZiEEIC, =T~
AW BRI EZAT O Z ENAER T2 mn BT b b, AWFZEIC L > T, AAANDE
FEFEEEXNGE LMD IZEEE Ch T HICo BT VU RAZ R LN L, ML AT 4
VT ORI T S ENTET,

4 HEDOHE

AWFTEDOFER, 2R T A T 4 > T DOHRIET, I —TDEL LD T N —TFREIFREIZ b
EORREELTELTZ LR SN, DIROMSIITVL—TREL NI LD, T £137
N—TZRERT B B ARNRGEFLEEH ORGERR NN E L 5 2 D[NV EV B L, &
FEREI D E (e.g., TOEIC 700-7504F2FE) HARNFEHEZEDGERT LW Z—T D FH N,
WRL2T AT 4 7 OMENL VR BINAERICH D08, I —TFE b e, [HiE) &
WO DY o] EWH)FEEBREIZ/RR>TCLE D A[REENRNH D Z L NHER I, — HHERE
TID IRV (e. g, TOEIC 3504004 F2/%) HAANEGEFZEHEOLE, XT L0V L7 v—TE
KON, BFEILLT AT 4 THENE N ENELMNE o7, LML, ZA—T XK TOR
BONHERENTZ—FH T, iEEZ DL DI N->TLEI EWVITAY v F bR ST,
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—RBEE=21—0VDOEEERIBEWHS 7 ) THBEOIEE
— IR TTHIFEMERSRIC & SRR L BRE D ARHT —

HAERXE BEFE /NAKE

1. IRDODEM

HFREAIRE (DRG) IR EZZRT D —RIER
Za—arRFEEL, KIRT L1, ik v B
HHEFEO 7Y THIZHE DI TWS, =2 —a Ol
KITRERYT 74 MRICHEDbIL, K=a—a 0
e (FIRRIR 2N DT E ToH4y) B L OVHhER
(GrIete DFRSY) 1IBERE 2T 2 B8 = U il
Whbnd, X510, =a—a DR BEET FaL
o 7Y 7Rk R (R 7Y 7)) Icgkbiv b,
o7 U THkIE, MEEER LW 2T Uil Th
LIRS = U MR & 13RH O T, 1960 I HE X 4T
DB, SCHRAREH N 2 < |2 Z oMz >\ T o ! ==
HITERCTH 7o, FAMXTNE TOMENS, RinftEOfeEE 27 Y 7 Ml Z oA i & £ > T
WHZ L, IstABEY 2 U OB NENZ L FI UV T n SR %A Clst ARy =
U RN EE R T Z L A RE LD TV, INHDZ LG, RESOREER 7 U 7 /N
ARy = U MR ORTEGAL T, ORI SE L, HAEMEA IstARES = U sk, #f
B2 L TV E WG Z L CTln, ABFIE CIlE 2 ORI ZFEH T 2 72D EAGEE 7 ) 7 O/
FEFRER L O EZ, ZRThMEBEREEZ VTR 2o 72,

2. ROFHE - Ak

B . 6l DOWistar rat. HEDDRGZ V-,

HUEATE ~ — 20 — & JH 0 =SB FERBENL F0E o S RSAIRIE & 2277 - DRGIEYI D 2 F A 22 v AHif
i~ — 1 — O EYIZ L EAE 7 U 7Rl oM R E R L OFEEMI O N F —
RN U7y ORISR 7 U 7 CTHRELT AHS100 & glutamine synthetase, H¥f CIHEL Amyelin
basic protein, Y7 7 A4 FMHNN TR T HKea2. 3, BEHIEREINOEHZDO S 2 U A CRET
A0ct—6, K=o —1o CTHE I Aneurofilament200%~— N —& L CHW =,

F I T T r DB L SR E - MEDERF AR OSHIZHICER Y A EIND T
DT R I ThHBrdUE g 5%, BRRFICEE L, BrdU s Milafi~—F — L 2 a4 5
Z LT, HFEMRONRFERER L OO NE — o BT LT,

FIL D T HERT (R D =KL HIBES) - WEHEIRITREAT T HDR6= = — 1 > D Z2 fl e A R 23
Ao TWAEFT 2 L E A U —F —BRMEIIC TIREEZ. BROMBR O SAADOGFTE A A= 77
TP —ICCTHMEI Lz, BAHIIED =2 —8a 28I O DRGHIIZER D> & MlmmD L& 2>, Isth
By = U R B E A AR B 2> & = WRoTHIBLERIC L fi#lr L7,
Oct—6/B-HERAE D B 7R S5 9823 - 150) 0 Y i &2 W Y B kb 5212 COoct—6% AIfRAL L,
HES VBB CRE2IRE Lz, TO®RUFZ RS URIEICHU L, BEY N 215
7o TOIES L —F—FEMEE TIRE L TB W /=0ct-65MEM N 2 F FBMEE I TR LE L, 8
2R a1,
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3. MRDEE

—WIE R =2 —a OREEZH O EWRE 7Y 7THICEET AR, MlaEERY T 7 4 Mk
RV a2V Mo LT8R R Y | RO OZR EIITRE S L TWh RV, £ AR
FHCIZRI L CTH 201 /2 gIBRICHortega 3 L L. 196048 (ZPannese (J Zellforsch Mikrosk Anat)
DFLE L7 D& 22, T OMIBIZ B 258 1T A Sy, AR oA R
ENTIRo727 ) THIIZHOERZ ST, BIIEOHEHEMN 2 AWV AIaO R - - O —
LI LTEMETh D,

AT TITHLRR OFEM 72 =W tBIES - T2 B e o7, Zhicky M7 =a—nm
Ze L PO 7 U TR & D EHE AR A 2T MRS W T, MlaEiRE O —im2 ] &
mEiroie,

4. HROFER

FORATE ~— 2 —BBHERII D 577

EAEES 7 ) THIRR N YT T4 R ERBEOMLTH 20BN D D20, V7T 74 Mg~ —
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B IMBEEAEROBRET, YV arvvan—%27 L —RICKRTHEY FFEEEF A7
A= OFIZ D EGEEY R 2R L BEINT 2 HIEE MBI L, 2o FikiZarray
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1. ARDOBE/

MERPE L, EE~FFM 2P OICRIET 2EMERTHY . IR, =B, 25 - BE)
DIRT ., BERROJBEGE, BAMERES & Wo 2R RBMIER A RT, BENER &k~ RRER
FPEHRE S TRIETDHEEZONTEY, TOSHTFHEL LT R8I AR OIEEN R % 00R
BENTWAER, R ERDSF AN = XNIWVEEEF STV, BB E G e~
U A CHEARTVERIEIR 2R3 BI0NEEH 5 2 & it ) 52U A R EIC X0 | #
BITEDRIE &L BE T A BT & U THEOA SR EZH IO BEIRBEENEN > TNDH I LR L
N5, FEEIEL O R E NRIEFRINO—EH > T\ D B2 BD,

AMIETHEB Lo, PR EHEofijast~ N v 7 ARG TH Dy Ra A F U hilg
CHIF, Fnvrar@mBeNTEFNHTT 7 M 2 (GalNAc) B R D M AL AR U IR L
T ESR OB W TH D, MALBMIICTFET 2SO 1T, MBREIEBRESRE O X 12 X
V. GalNACFRIED6AL b L < ITANLICHi L& 2 5 1 T\ 5, FTBAFIE=E Tld, CSAHifR{k ]
K= DFEVIZ LY whEM RIS LIRS SIRERIC B < 2 &, ORI EEWERER (LN
2= BT DL F LUTHREEL N — K U T IS RE R B RS DA E T 5 Z & 2 i
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2. AROEHE - ik
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RATEN R EICE S A Y TR E LT, A—F v 7 0 —L FilBr, @2k IRt
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EFEN, ZOMBL Y = OBRBEESINT-EME D 2 ER/BEBHTHY ., FFEOMEE
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LoV ZMEIOR TR R 53, A REREREZ RTZENH LN RoT-, o, mREA
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EDIRIE X T,
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1. IRDODEM
1L U K (Cereulide, K1) 1%, 19954843 512 LV . Bacillus cereus (Z V77 AH) T
FoTEEIN2EEREFEH (FEL Y A&FEH) O Y |
KSR L& UCHEE - G E SNR28RKRT 7Y ,JLH/? 2/0%: OEO
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7 A B P EADG T LUV TOEE LN STV,
AL, < ORMPORENRZL BV VARFPFEOEEL LR E, FI WAL 4oy —0D
FETHLNCTAZE2ZHELTC. O AEF®L YUY ROEERKEFHEEM, @ BERT L
7 U REOBNRERATIZ DOV CHFSE 2 BB L 7=,

2. AROEE - ik
(1) mERL U ROARL
RO I AIEERL-B L OD-7 2 VBZ2FEHC W T AT LY U FE2ER LTz, D+
ThHHFEMN e R UBEIX, ST 7 I BEVFARL, 7 FEEBI=XT
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T EEYEdD/db~ 7 2 A& Dulaglutide (D) #. Control (C) BEICHEER] U173 KN A L= DRE -
Dulaglutide 0.6mg/kgX2/week, CEf : PBSLE2[RIZ T E), = hr— & L Tdbh/m~7 A% H
WRARIZHRET U7z, MEFRFRICIR T, BiE, EFE T A =X —Z R LI A% A AU
WREBR AT o7, WA TR, HBfisletD 7L a— R EEMA VA Y VWS, insuling &,
$ﬁ%%@%%@mttoit\a%mmw@wm%%ﬁb\%ﬂtmempm& T RE
BRI ENT Lz, EEOIRICBITOA AV >« v 39 KieToagEdeta, TUNEL
Yetb ZATWRIIN AR O B HIBREE=R, B AIAEEETE « 7R h— ROV TR L7z, 2B 02D
FEIZIEStudent” s tHREE V-,

3. RDEFRE

AWFED BIL, BB IREERZ AT H6LP- 12 B3R 2 R G L, QPIAQW%ﬁ

KETHEZHONCTHZ LTS, ERIRERI OB ~DGCLP- 1 FIREB S & 5.1

BRI RFES BRI OV TS < ME STV D, Fx xR T T v mz%%@@%?wm@ﬁ
ANEBRZ O TITV, RIS OFAD B HINEIRGENRIZL D B#Th 5 F 2 2015FHE LT,

Loy L. GLP-132 SAKVER) 3K E W% 5.1 OGLP- 152 BARFEBL A~ D BB T SOV THET L =845 1372 0,
EHEEICBW T LR ARBBUCE L 52 TP T A —F—%28ET D L9 ThIUT R
D OMkRE LT IRENEEIZ RS, ORI ICARIIETHOND Z LRI AR, BT
FHERE ORI T TlidZe <. BRI OERHRICB W THD CTEERER E 25 2 LN S,
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4. HROFER

db/db~ 7 AZEBWCDRETIZCREIC I L, fBEIEOFERME T2 ATz, T O, Z2iE i b
EEBICO VDR CHBEICIH SNz, REIIN AT E I THEICEKME TH - 72n, It
ANBHIClIfilis L=, ZEHEREA A U UEIIDEE CIHEEEEK T2 O M ARREIIAEIEE TH -
e, AABIICIEWEE L, ZAUX B MARREDNROEELEZX b, A AU VST
db/db~ 7 2 TIIDRE CHERWEN L HT-, db/db~ 7 2 DT K BGLP-152 SRS HLILCRE T,
T2 b — L~ 7 R THERIE TR AL N2, DEECIIEEEORRICEI Y, oL
AL TWie, FE7zdb/dblizEiT 5 Z DO K &8 G - RBUIDEE TIXCREICEE L, A R
VAR W R TR A TUE S, BL - DRIRA LR RIE, B L, TR F—
A BB AR TR BL A I S ¥, EREORERND MR ERIIDE CARICEME Th - 7=,
db/mCIIDEE CH B RIEEDIK TRA LN, ZOEDL I NENE BITRER A IH S,
ZERGIRFMMEAE, A > A U AEITWEERIC R X X A DN o Tz, BET KEGCLP-15 B R TIX
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KFEd, B8 LombERET « gMiat#EIRE2E L CWDENRB SN, —RIICNTELT
AZRIEIZTEDOV YA 7 U 72 LK YDown-regulation LIZ WERREINTEY . GLP-1%2R
KHWNIELRIGPCRTH D Z L L EIRG FICB W THLRENME SN EEZ BN D, GLP-1%
RN FILOME A X2 2T 2 2 ER20164FEICH LIS TEY . BEWHEETICB W
THLEE LT REOHMER SN E A OHES T T <. KILEAIHEMHINSEGTX 5, B,
AFFRIL201T4E H ABE R 72, KERERPI T2 THREEATHY . dalHEREETH 5,
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1. ARDOBE/

BEERG RS 80— R IR S D RIEMEIGE B OMEBITLFELZGHEICHE 2 TE T\ 5,
EDOFRITHEE BT 2 BN RBREIREISE TH D EEBEZLNTWVDN, BIED ) THF
WX E AR BB L0, HLEZRIELOIRET 2IEMEZ AT 507 & LT, MlaN~L5 3
ik (LA F 7 —F-1, H0-1) SN TWD, ITEOHIENS, ~ /a7 7 —IIZBlT
HRIEMEYT A A COREANEBIER (F—h77P—) AL THHIICHE S D Z &
H-1DOFBEN A — 7 7 —%FHET A2 N> TWD (Waltz, P., et al., Autophagy
7(2011) 315) , ZO Lo REROL E, HEFEHIE, B LEE T~ 77— THO-1284— b
Ty U—hE N L CEILERIEEZ S L CWD AR A B X Tm, £ 2 CAMIETIL, in vitro
HILERIEET VE LT~ n 7y —Y L RO =22 v, RIEIC X DMk E %
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et 52 &, MUK A= 77 UV —ICHEIDEBERFTHIEEAENET S, HEERIEIC
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B - AIEE~OHRRP IR S5,
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AWFFED HRYT TTHALE RIEIZR T D~ LA F 27 T — B - HKFAORE R PR (F H OB 7787 J
ThDH, APLVRSERFRA— M7 7 V—ORIERE~DOEEZE X, ZHERIET 525122
TOEREIT I,

(1) in vitroW{bBERIEET /L (Caco—2Mila & THP-THf D LEEFE R) A REEE L, IEH 20 Bk
MEEE. T bbb A oy 7 ar (1)) OFRRIZ L AMEEO R EEME (ST 7 i
HE) MRIEICKVEFEIND Z & 2RI 5,

(2) RIEMEANY TREESOBERE~ L OB G 5,

(3) WHE~LZTIML, A — N7 7V —~DEEBEHRHT 5, £/, A— b 77 U—FE - [H
EINPRIEVEN Y TEEIC G 2 5 BB R 5,
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FAIEMIGIE B OBEBIIEMO —RE27-E->TBY, RULEML2>oH5 KGO Y A7 %
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FEEZ BRAREIHTE TN ZENEETH D, BIE, RFRIEE U THRIEA - o0l 28 Hu
HALTWD D, B 2 ERBET 2 R D1RIERIEDOBRFIC WIS T, AWFIE0 4 B 3 2H0- UK FRY 72 2%
SEINHIEF OMEANZE D R0 I1c7e s EMFFTX 5, HlxiE, HO-1H L <II~ADERNENRE
ZHIET 50 7HE (N OWAE - @ik - o - BEERIET 50 1) OfE ZHE - BT 5 &
IRFERNEFNHT 52 & T, RIEICEI HLERFZBIM TE 5 EENH 5, EFE, HO-138
FELZN L CHILEREFERAZ R THEA L LTCL-ZAZ I UBREIN TS (Takahashi et
al., J. Clin. Biochem. Nutr. 44(2009) 28) . HO-1 2 e HHI1E A 23 S W1 FIAR ) 1 4 D Hff
FENPOREINTZDIX1 99 7THETHSH) (Poss, D. and Tonegawa, S., Proc Natl Acad
Sci USA, 94(1997) 10925) | A A—I > ZHMOMERZ 5 RISIEFEITR > TH-13A— b7 7
C—HIERKTFE L THOTHEEEND X OITRoT-, AR TIR. KIEMBEBIZIIT HH0-10
TENZHDOWNWT, F— 7 7 P—HIfIRF & L TORIED S PO THRETT 5, AIFZRTIX, 2085
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Tk A A= THAT « ERANY TRMREZ A U CRVRMICER T D412, EBRR L
L TCin vitrof{tERIEETT L, T70bbE#EN LM (Caco-2) ~27nr 77— (THP-1)
DILEEE R ZHEIN LT,

4, HEDOHE

(1) in vitrolBALE RIEE T L DOREE

Caco2ffif % 7 A7 = /b | Cl10~14 H RT3 U, B B IR E, THR RS IS
AT LMY — N a5, 2A NP x v a DB AR, aiEY (Z0-13 X R0ccludin)
LR PRIPUEDOE I ERIC X o TR LTz, — . THP-1Mlifd % 7 4 VAR — /L= X 7 )V ALER I
X0~ru7y—I2biFE Lz, Caco2fiflds — &R L7858 T v > /3 — %, THP-1Hifa
BT L— MIBEI L, 52 1T o7, THP-1IE, FEESHEMIN S Caco-2/MIRIZfER L, R ERHE
PUEOZE LWL M E T 284 N or o7 a v OfELRs 2 Lz, —F., 74+ /LR —
VT AT VLB Z AT > TR W REOTHP- LR & O #5538 Tk, & ERRIRBUEIEE L L2 -
7o UEDFER LY, w2707 7— 125k LU= THP- TR BAGIC N U 7 EEER S LT 5 =
EMBHALMICI Tz, Fo, N T U AT 2V E VTR R TCaco- 2/l & THP- 1A 2 fhhsa& &
HZ LD in vitroWWERIET T VHMETE I LT,

(2) B~ THEIZE 2 5 B0

WS — MCIRIREE (20pM) DOWFEE~LZINZ 5 Z &2k 0, THP-1Z K 23U THEEERNIT
T D ZEBP LN oz, T ORBEIROERE~ TN Y TICxd 2 EEREFEER 20 2
&L RETHP-1 & DR A THEREEMIIR SN o722 s, HEHi~AI~7 v 77—
NICE N THREEHZRET 2IERE26T 5B 120615,

(3) WEBE~LDA— b7 7 U —I2 5 2 5 BEOMRE

ERRERENS EEE~ LT Caco2F mik~ a7y —OWNT Ry (£72013R) IT/EA LT
N TEELEET L ERbNoTz, A= 77V —D5E2E %2, A— b7 73TV —LRTE
BEAE CTHALCDOGFHEREBI NI ney v ey RAE T uy 7 4 7o TS LIz, 7
3 BRALARSME R DCaco-2TIX, LC3D BB IO T anvy v Va2 e T4 — 7 7V —DIT
HERR LI, EHE~LZRNT 522 Ik, i - ey 7Eticimi S, 44—k
7 7 V=N ATV D RIREMEN R ST,

PLE, AFEORBREN D RS - ~DOMERONY) TEESOBESPH L NIRY | %
Doy FREF OB T T2 in vitro®E T WVISHENL LT, FT2, A— 7 7 U—OHIfHIE 7 & LT
DY~ DOEEMZ B Lz, 5%, FICRIEMEY A MU A U RBAER EoRG 2D D Z &
IZED ., RIEITBT DUFRES L « ~D0MREEFROEFEIZH G0N L TV E T2,
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HRERERFHRPEA) 57 F VADFEFERHE
—PdftE S F U B HAMEZRAVSITIFTOMRFEEEDRFE—

EEXERE EFH FH #H—
. IRODEM

3973‘3 B EMEIIEERHEE CHEATEY, BEAODOEME & HITT VYN, ~—TF
ﬁ”A/Af?’i?$%®%imi)‘{miﬂf£ﬁ/\ﬁnﬁ Lo TS, BIE, HATHEHINTWDHET LY A

~ — IR IRIC ihﬁﬁ&éikmm@Tt%wZJ/@%f%m@éﬁ%fﬁ%éhhkﬁm
ERNDDH, LorL, ZNO0HEYIX, FBAEIC L b7 ) ARl SEEITITEL RN &
MOIRIFENRIZIBRA DR H D, £, /"“fé‘?%k L TR O 31k - BRICEE 59 2 MR Z K 0
FIHbBRH SN TWEDR, ERKNDOH R TETHDH I ENLIMF T3 <, i
WAKBIF  Z @im T 2V eV ) EEZ IR L2 T I 6720, BEEE DR T DMEE T,
DR R T HRIETEICTER L, KA ROy iR e & K RIS E O 3R 5% k%@f’ﬁﬁﬁ
B DA 21T > C& 7=y FOFEHE., WHEPES S I B [11icium merrillianumh> b HEE X L7
TaF LY R AT AR XY T MUAD, Ty MR KNS BRI EE AR ’§<“T
U TR B Cof ) 7o PR 28 R R VR ME 2 2 L 2 2 Lz, AMeawix, TETIMHERS
ThHHILD, BHIIMABITTHETHTE, ZHLE TOIREIE L ITRARIZ ﬁiﬁé%ﬁbb\?’/v
VoA = —IRIREEDO ) — NMeaEwm E LTI S Tnsd, L L, IERD THDZ &b,
Z OTEMEFR B ORI P E I X 2 B ORI NETH D, £ 2 TRIFFE TR, 1EHE
FEBUEAE DRI BBt &G EZ B E L. AU 727 R U ADNRIIAREF G RAFSE & Rl
L7z, RERRMZETIL, MRRRERTHYE A Y 77 NVADRESHKZ BT i, #
HIRF VUM R FBAEEEDO I 217709 2 & Tl icium@ i & B S U 7- fth O w2 K -k
WMETHHIT VT 29TV 72/ R Eodmgtkndikic %F‘ﬁﬁTﬁEiﬁ SRR A
ENLT DEITECTH D, REMDTE T T AVUTFEM RSB 2R, R 21772 © 72 OIC B il 2 it s
T & MR K ARG PE O AEETE MEFE BAWFIE 35 K ONSEBRAE A8 BRI I~ D R BR S FTHE & 72
%o

2. AROEE - ik

AR TIE, AV T 27 N AOFMEE & 72 Dk L7 Wk R R OREEE L LT, 40 FWTsuji-
Trost St % s 5~ 2 Bl # e MUk R BB EUE IOV THREI 28 2o 72, 4Rl ke Uk K
FRERYE L LT O EO S FHNTsuji-Trost nZat Lz, —oBI%, :xxTMt/\thjl R
577 bR EMNI ST, ZOBIMEEW 3 ITxtT Dy 7 a X ¥ ) VEBRERET D G

Th s,
O O o
0]
plan 1 H
EtO)J\I)J\O — EtO 7 o
ACO\/Y N

l
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o O - o O
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OEt — 7 OEt —
_~_-OAc L~
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3. EDEFRE

HEEH OB THRETRWEENTZAY 77 AL, B 2R bEEicBibsn, =@o
Wik z Gl LEORERLEZAET D HEEOIET ICHEME CRHREE 26T 2ILAEMTH D,
AALE YIRS 2R Ze i B ETE M 2 R T 2 L b . TN E TOBRRIER L 1T B 57
TT I NA IR RARMNIEIRT D072 D LR CTE D, 2 ORE RS & AW
HRPORZEDTERZED, L DMETIV—TNRA Y 7 N ADEREIIEZ R TBY ., =
NETIZ - OD T N—FNARELRAZER L TV 5, 20054EDanishefsky & D 7 L—7F1%, RFET
R VERBBRMICIC XD EAIENFMLEZ RIS E LT, 22T A Y 77 F i ADHID TDOARE
EREENR LT, F72. 20074 LS I NERER AR W2 TN TV R— VKNS K B EHIE
ML Z2 I Z 72 V23R BED S IR CARF R E MR LTz, W27 L —713 & ITEAIEREK
JRICEDARFBEAZRLE LTRAREZETLED., ELLDEMMRELAREBNEL ., RIEHK
BRI ~OREHMILISIZIZE > T e, RERMFETIE, ZNETOEMRIEEL T2 B
T~ ARG 2l L, BBARE TH H /8T 2T MMl A2 45 RF Tsuji-Trost SlUGRIZ X B RF
DUk R SEAE S 2 & LT, ZAVE TIZRWEIRATHEER A U T 7 N U ADRFERRE B 272
IFHHEITH D, AERTITO . AEWUMRFEEIEORIIT A IKEE & ST 5 Uk R
T o FARRICHEET 57217 T BIKEEZFIRFICERTE D120, BRx R REWE
RA~DIGFHNRETH 5,

4. HROFER

BONS ., BB TR U 72 A LIk L CTsuji-Trost UG 2B 27 o7, LavL., kEx 2%
SRS R T DRI b P MR M E 52 D DR THIIW2E1GD Z LIX TE R o712,
Wiz, LB 31Txtd 2 Tsuji-Trost G & Mt L7z, 1, 4~ A4 %3 Ui Pd (OAc) ,~BINAPfh At
TRISERB IR D EB-KEMBELE O-T VX NMbZBZ L7726 & THEERYE LTHELNT, §f
NN S 2 A LR, Wi L7 o b oMMt chr =% / — Lz W41
B-IKFLEE L O-T VX ML EIHIT D 2 LN TE, 4 Z59%DINRTED Z LIk Lz, £/,
(=) ~BINAPAIE T ClX 4 Z58%DINE Tz, {bEMAIT. AU TF 7 hADOEEEZ AL, ZOHF
RN DLHIEA Y T 7 N UANDFEEZRFFT TH D, SRR L7 a X% ) VB
e AL D TR IR R E OREIEIZ N E TITliZR< . AV T2 FADRERICEE 5T,
RKIRDE RN T DRI 72 FIEIC I B EB 2T D,

AP i
Pd(PPh
EtO o (PPha)s EtO o +complex mixture
AcO N t-BuOH
=~

1 5
10%
O O o O o o (0]
Pd(OAc :
OEt (0Ac); " OEt OEt
= OAc L~ L~
3 4 diastereomer 6 7
(1)-BINAP/1,4-dioxane 0% 0% 10% 9%
(1)-BINAP/EtOH 23% 0% 0%
(-)-BINAP/EtOH 58% 14% 0% 0%
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F Ry BERMEEERAOHEZERE LT
BBt aFoRFE

BEXE HEFH EF BT

. HRDOEK

R BEITHEIRTHET 2 LD BLFEMET DN, TDFRENMD X R E LBEEEREER L
f@wf%@% EXRHBLT S (X7 BRIMEAEM : PPI) . H&ITTlX. PPIE B O BIRE
B I W T S hood 5, ZOX I REFEMND, PPIZHIET S Z & OEEENE T F
TREL RS TETWDN, TOHIERIIHEL I TV, ZOFRKE LT, PPIN L TH
800~2000A% L\ 9 JLEi 2R fEIkIC BT, KBS - BUKMEMHAEMER - ﬁﬁmﬂﬁm&&@ﬁ@#

BENMLTITbNAZ ENETFbN5, T7hbb, BHEOSFRFHEE TIX, PPIHIE A EE/R 4y F
@W IR EEZR D TH D, T, AR TIX, PPIHIEIL OB EZ HIE L. &/A&E%
MEBI)TTORE Ry FREMBEFFDH, 2»o, # X

7 BRADHA BRI L TLAORAFRTE > ¢ ® Y T‘\‘
Ny BREMEE ST OB EITS (Fig. 1), 561
MEOT Fu—F L LT, &/A&EFAA%%FA
Rl $ 5O TIE R, HOMMIEEHWT AT ' ﬁﬁmm
5 FRuEED, ZHNICXY, REoyHiEEERFFHR
Do, EERDFHBENEBRIND, L EDsyTEK
IZEEDE, AMETIIUTO2REZH LN E T 5,

w&1=vkA B, C ad b U‘ b

() B OB EEORES IS JOF o BREICHT 5
i e BER AT SUNOBREE
A #E5T
(2) B CfHfLiR 2 F 72 PPTRR (KELREH- .
HEMOS ) CTCORYT

G)Eaﬁ%m&/A&”%@# 93 F DIEELEDRENL

EiEiﬁﬁﬁi1tﬁt0>ﬂ>ﬁk EL RS - BIBICTIRAET AT CLRERBEASIREZER L, Moo
2R EDRIGEEFIE R SRWKEONEEKTH D (EITH) . 22 T4ARE, B O
fbizix, 21‘%47“1“12~/l/(‘:c1s /2]‘~JVF'3@TDZ\~Fﬂ‘/ﬁkﬁf%%)ﬂbt(hg 2), H AR
KD & T ERE~DREE Z RN OEENICHRET 272012, 7 87 7 x=1x7  (TPE) %
HOVERE LA Re —Lik %ﬁil%uﬁrbto TPEFH AR IIAKIRIK P CREXTH LD, 4
VR BRENIEART D EHEEBNERT LI D, £, Fig 2lTR-T X0 bEW1IF4>D
XA — L ERBEICEE OO, BB ERIEIRER S TFREEEZAL, S BIZF XY
BEEEDHAEH2Z= Y MOEFFOZ LN TE S, cis=VA—Vid, 7= T4 M,
KFEFEATRERERE., BUKMEERER s ER 2 2 BREENEATE, fEICARTE 2 L ONHEE
WCThHhd, £Z T, TRORENSLI TR CTERAIRERLEM2Ecis— VA — b LTEEF LT,

(2) & X7 EREIKT D B MBI LIRORE S REREAD

EFE A — N BT EEEREE LS A OB bR BENICIER S TS, Bon-HCH
FRALIER OREESREREMICIX, Lysozyme, Cytochrome C, Albumin, MDM273 & & L X7 B F M OHSE
RBM N R DKL RIS, EOMITIZEN T L— Y — X — %ifﬁﬁb\f/vr ZJL—
T MTAT O, BN EASOREE DR SV B OB BIRIZE L T, HEESTEZITWED
WEBWMOEELITY, TOMRESTRENITZ7 44— Xy 7 T5Z &T 5/A7g%@ Zxf
T HRFRME & EORE S RE A [FIRF IS 7297 B AR IR DS IR T 5,

— 05 —



PRSI SRR IEIR B S & G FOFE A L8Eha) Arseail

(3) B AR 2 FIV 7= PPTIAE ~ oD J B

B LR D & X7 R ASORED . RERICPPIZBLETE 5 2 & & in vitroR TRd,
EFEMEIAEE B) THEOLALZCyt cOMDM2IZHE ST 5 B kiR kiR Z -y T. Cyt c—Cyt ¢ oxidase
SOMDM2-p53[H DPPTI & E T V% & LT-EFEBRZ1T 5,
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? BoRYEREIZ ]%
HETHLEERR
3. MRDEE

ABFFEDO RO IE, B ML 2 7 HERERE ST FOIFEFHIH D, Thbb, K
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REEEZERT D, S DI, ARTIEIHFMEICH CHMIEEZ AW TV 720, B kbR
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4 HEDOEE

MFFEHIMNIC, LT OBFIER R 22815 5 Z L ITpksh LT,
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(2) B OCHEMERIG (R a r— MEREUL) DT

FT. X UNTEIEGFTEICT, () TERK LG E20h v 32— MERKIGIZOWTER
ENT AT\, 2 O A T RE 72 KON RERAZ A O Uiz, ZORER, ¥ /X0 E & OFEGfRNT
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1. Objective

While only six cities in China meeting the second tier of the National Ambient Air Quality Standards
(NAAQS) in 2015, air pollution is impacting every aspect of people’s daily life and has become one of
the biggest challenges to sustainable economic growth. Air quality of some regions in Japan, i.e.,
Fukuoka, is partially affected by the transboundary air pollutants as well. Coal combustion for
electricity production is one of the main industrial air pollutant sources. Although the world debates on
the need to develop renewable energy and gradually abandon the use of fossil fuels, we still fully expect
coal to remain as a vital part of energy production in the foreseeable future. This research is aimed to
build a theoretical foundation for a potential collaboration between Japan and China in the development
of clean coal technologies featuring IGCC (Integrated Gasification Combined Cycle).

2.  Methodology
In this research, the air quality improvement efficiencies of 29 provinces (excluding Tibet and Hainan)
in China are first evaluated and compared by clustering two-stage DEA (data envelopment analysis)
with undesirable intermediate measures, then multi-criteria allocation game is utilized to analyze the
potential benefit or cost split if Sino-Japan clean air collaboration might be realized.
(1). Two-stage DEA with undesirable intermediate measures
@O Output-oriented overall efficiency

. 1,,2
mmej e]

subject to: ef =1

ef 21

where ejl and ejz are output-oriented efficiencies of DMU j in the two stages.
@ Input, intermediate measure, and output
N () N
Input Undesirable Output

AAQ of

Investment Intermediate Measure
completed in Emission volume of " ;(())2
u SO - 2
the treatment . NOZZ = Particulate Matter

of industrial - .
waste gas = Particulate Matter \Days of air quality=Grade Il

(2). Clustering analysis
Taking the efficiencies and slack values by two-stage DEA as the attributes, clustering scheme of
KMeans is applied to select the target regions with the highest priority to be installed with IGCC.
For 3 clusters, results by EM (expectation-maximization) scheme does not differ too much with
that by KMeans.

(3). Multi-criteria allocation game
Official collaborations between Japan and China in environmental fields are decreasing year by
year, and IGCC might be another initiative. If Japan and China may collaborate in the development
of IGCC, how should the potential benefit or cost be allocated? In this research, multi-criteria
allocation game is utilized and the strategic form game is defined as

6= (N W) {f} )
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where N = {1,2,...,n} is the set of players, W = {w} = (w/, .., w])|w/ + - +w}), = ,w/ >
0vie M} is the strategy set of player j € N, and fl: W' x .. x W™ — R is the payoff function of
player j € N, which is given by

Bw?, ..., w") = <Zzl <%Z; Wij) Cij> ‘

The characteristic function form game is defined following von Neumann and Morgenstern (1944).
Due to the constant-sum and essential properties, the core of the game is empty. Hence, Shapley
value is selected in our analysis. Criteria include both economic (initial investment, dynamic
investment, and generating unit cost) and environmental performance indices (emissions of
S0,,NO, and PM). With 10% emission reduction per year, a dynamic allocation analysis is
conducted between each of the three demonstration IGCC power plants in the target regions and
Nakoso IGCC power plant.

3. Scientific Characteristics and Originality
Two-stage efficiency analysis is necessary to identify the target regions as industrial production is only
one of the air pollutant sources. However, it is often criticized due to the inherent conflict of the
intermediate measures that arises between the two stages. One solution by Liang et al. (2008) is to view
the two stage process from a centralized perspective by assuming the weights of the intermediate
measures to be the same. This approach is not well justified to be a two-stage model as the intermediate
measures are cancelled out. In this research, we define an output-oriented overall efficiency and propose

a solution by adjusting the intermediate measures to the lower target value min(t — E*Zj - s+*,zj -

~—k

§77). Our purpose is to “zoom in” the differences between the DMUs, even if this adjustment might
sacrifice some efficiency. The comparative results show that it works better than the centralized solution
in the clustering analysis.

Our TU multi-criteria allocation game provides an endogenous benefit/cost allocation mechanism.
The weights are defined as the average weights over all players, and hence the consensus is reached
based on their own performance indices and strategy sets. It will potentially improve players’ perceived
fairness.

4. Results

(). Air_quality improvement efficiency analysis by clustering two-stage DEA with undesirable
intermediate measures
The output-oriented overall efficiency in our two-stage DEA with undesirable intermediate
measures is proved to be greater than the centralized efficiency in Liang et al. (2008). As shown in
Fig. 1 and 2, our efficiencies range from 1 to 5, while the centralized efficiencies are vibrating at 1
and clustering results cannot be validated neither externally nor internally. However, in the
presence of a single undesirable intermediate measure, these two efficiencies are identical.

Following our analysis, Hebei, Shandong, Shanxi, Inner Mongolia, Liaoning, and Henan are in

cluster 0 and should be selected as the target regions with the highest priority to be installed with
IGCC. There are about 20 IGCC projects in China either at the demonstration stage or in plan, but
only 3 of them are located in the target regions above. Considering the huge initial investment, in-
plan locations should be re-evaluated as every penny counts.

(2). Dynamic benefit/cost allocation analysis by multi-criteria allocation game
Most of the above-mentioned projects in China still stay in the primary level due to limited
experience in construction and operation of the IGCC power plants. Japan is more advanced as
Nakoso IGCC power plant has been commercialized since 2013. Bilateral collaboration in the
development of IGCC will benefit both sides. Following our multi-criteria allocation game, with
10% emission reduction per year in the target regions of China, Japan may claim more benefit in
the upcoming 6-8 years (Fig. 3).

(3). Our results have been presented in Spring National Conference of ORSJ (Okinawa, March 2017),
and 15™ International Conference on Data Envelopment Analysis (Prague, Czech Republic, June
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Fig. 1 Oufput-oriented overall 7efficiencies of 29 proviﬁces in China (2005-2014)
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Fig. 2 Efficiency-output clustering results in 2014 (left: our solution; right: centralized solution)
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Fig. 3 Dynamic benefit allocation between IGCC power plants in Japan and China
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